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These and other objects, features and advantag-
es of the present invention will become more appa-

paratus, a process cartridge and an image forming drawings.
apparatus 5

The image forming apparatus includes an elec- BRIEF DESCRIPTION OF THE DRAWINGS
trophotographic copying machine aor a printer, using a .
developer. Figure 1 is a sectional view of an image forming

An electrophotographic type image forming ap- apparatus according to an embodiment of the present
paratus are widely used as in copying machineorthe 70 invention. _
like. In such an apparatus, a photosensitive drum 1 Figure 2 is a sectional view of a process cartridge
is uniformly charged and is selectively exposed to according to an embodiment of the present invention.
form a latent image. The latent image is visualized Figure 3 is a sectional view of the image forming
with a developer, and the visualizing image is trans- apparatus when it is opened.
ferred onto a recording material. In such an appara- 15 Figure 4 illustrates a photosensitive drum mount-
tus, a photosensitive drum and a developing device ing member.
having a developer container or the like are unified Figure 5 is a sectional view of a second conduc-
into a cartridge. The cartridge is mounted to a main tive member of the mounting member.
assembly of the apparatus. The latent image formed Figure 6 shows dimensions of the mounting
on the photosensitive drum is developed usingade- 20 member.
veloper accommodated in the developer container in Figure 7 is a perspective view wherein a toner
the cartridge. container, an opening regulating member and a cover

In order to prevent leakage of the developer from member are disassembled.
the container during transportation, the opening of Figure 8A is a sectional view of a cover seal.
the developer container is seated by a sealingmem- 25 Figure 8B is a sectional view of a tear tape.
ber. Prior to the start of the use, the operator removes Figure 9 illustrates a tear tape according to & fur-
‘the sealing member to open the developer container, ther embodiment.
by which the developer contained in the container is Figure 10 is a sectional view of a cover member
supplied to the developing roller or the like through having integral cover seal and a tear tape.
the opening. When the operator opens the container, 3¢ Figure 11 illustrates a covering member which is
if the operator pulls the sealing member obliquely curied.
through an error, the opening action does not per- Figure 12 illustrates fusing of a cover member to
formed as desired with the result that a desired open- an opening regulating member.
ing region is not provided. When the user pulls the Figure 13 illustrates a ratio of the cover seal and
sealing member, the sealing member rubs the end 35 the tear tape.
sealing member with the result that the sealing mem- Figure 14 illustrates mounting of a developing
ber is peeled off the frame with the result of larger frame to a toner container with a sealing member.
force required for pulling the sealing member. in ad- Figure 15 illustrates pressure applied to the cover
dition, the developer leaks from the peeled portion. seal by an internal pressure of the toner container.

40 Figure 16 illustrates a torn cover seal.
SUMMARY OF THE INVENTION Figure 17 is a sectional view of an example hav-
ing an end seal.

Accordingly, it is a principal object of the present Figure 18 illustrates a limiting boss for limiting

- invention to provide a developing apparatus, process pulling of the tear tape.

cartridge and an image forming apparatus in which 45 Figure 19 is a table of experimental results of
the operativity in removing the sealing member is im- strength of a tear tape against pulling.

proved. Figure 20 is a table of experimental results of

itis ancther object of the present invention to pro- strength against opening of the process cartridge.

vide a developing apparatus, process cartridge and Figure 21 is a table of experimental results of
an image forming apparatus in which the developer 5¢  strength against opening of the process cartridge and
is effectively prevented from leaking out. a strength of the tear tape against pulling.

It is a further object of the present invention to Figure 22 is a table of experimental resuits about
provide a developing apparatus, process cartridge strengths of the toner container and the process car-
and an image forming apparatus in which the opera- tridge against pressure and falling test.
tivity when the operator uses the cartridge, is im- 55 Figure 23 s a table of experimental resuits about

tear expansion of the cover seal and stability of tear-
ing, when the tear tape is puiled.
Figure 24 is a table of experimental results about
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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-

embodiment of the present invention will be descri-
bed.

Embodiment 1

lapped marginal regions. 10 Figure 1 is a sectional view of an image forming

Figure 28 illustrates a sealing member m\whlch a apparatus loaded with a process cartridge, according
cover film and a tear tape are heat-sealed at spots in to an embodiment of the present invention. Figure 2
a longitudinal periphery. is a sectional view of the process cartridge.

Figure 29 illustrates a sealing member wherein
the heat seai is omitted atone of short sidearoundthe 15  (General description)
overlapped portion of the cover film and the tear tape.

Figure 30 illustrates a sealing member in which The image forming apparatus A, as shown in Fig-
the heat sealing is effect only an internal periphery of ure 1, projects light image bearing image information
the overlapped portion between the cover film and from an optical system 1 to a photosensitive drum
the tear tape. 20 which is an example of the image bearing member,

Figure 31 illustrates a seal pattern according to and a developed image is formed on the photosensi-
a first embodiment in which the sealing member is tive member. In synchronism with the toner image for-
sealed in a mountain pattern on an opening limiting mation, the recording material 2 is fed by feeding
member. means 3, and an image forming station which is in the

Figure 32 illustrates a conventional seal pattern 25  formof a cartridge (process cartridge B), the tonerim-
in which the sealing member is sealed in the form of age is transferred onto a recording material from the
a frame on the opening limiting member. photosensitive drum by transfer means 4. The record-

Figure 33 illustrates a conventional seal pattern ing material 2 is fed to fixing means 5, where the toner
in which a sealing member is sealed in the form of a image is fixed on the recording material, and the re-
mountain on an opening regulating member, and a 30  cording material is discharged to a discharge station.
seal width is uniform. A process cartridge B constituting the image

Figure 34 illustrates a toner container having forming station, as shown in Figure 2, is such that the
sealing member, to which a developing frame is photosensitive drum 7 is rotated while the surface
mounted. thereof is uniformly charged by charging means 8,

Figure 35 is a sectional view havinganendseal. 35  and the light image from the optical system 1 is pro-

Figure 36 is a table of experimental resuits as to jocted onto the photosensitive drum 7 through the ex-
amount of curling, tearing expansion width and tear- posure station 9, so thata latentimage is formed. The
ing stability in a heat seal pattern of the cover film and latent image is developed into a toner image by de-
the tear tape. veloping means 10. The toner image is transferred

Figure 37 is a table of seal pattern dimensionsfor 40  therefrom onto the recording material 2 by the trans-
heat seal of the sealing member in experiment 2-1, fer means 4, and thereafter, the residual toner re-

Figure 38 shows results of puncture strength and maining on the photosensitive drum 7 is removed by
falling test in experiment 2-1. cleaning means. Various parts such as the photosen-

Figure 39 is a table of seal pattern dimensions for sitive drum 7 or the like are contained in a housing,
heat seal of the sealing member in experiment 2-2. 45 so that they constitute a cartridge.

Figure 40 is a table of results of puncture strength The description will be made as to various parts
and a faliing test in experiment 2-2, of the image forming apparatus A and the process

Figure 41 is a table of seal pattern dimensions for cartridge B. The description will be further made as
heat seal of the sealing member in experiment 2-3. to a mounting member 15 for mounting the photosen-

Figure 42 is a table of puncture strength andfall- s60  sitive drum 7 onto a cleaning container 12¢, and a
ing test in experiment 2-3. sealing member mounted to a toner container 12a

Figure 43 is a table of seal pattern dimension for around an opening thereof.
heat seal of the sealing member.

Figure 44 is a table of results of the puncture (Image forming apparatus)
strength and falling test in experiment 2-4. 55

The description will be made as to an optical sys-
tem, fesding means, transfer means, fixing means
is Sheet Has Been Replaced and cartridge mounting means in this order.
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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 ilens 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, sothat 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 fo-
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 alang
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),
a flapper 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 rolier
pairs 3e. Then, the oppaosite side of the recording ma-
terial is subjected to the image formation.
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The transfer means 4 transfers the toner image
formed on the photosensitive drum 7 onte a recording
material. The transfer means 4 of this embodiment,
as shown in Figure 1, is constituted by a transferrolier
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
a voltage 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 5c 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 §¢, the pressure is applied by the
nip between the rollers 5a and Sc, while being sub-
jectad 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)

Inthe image forming apparatus A, there is provid-
ed a cartridge mounting means for securedly recsiv-
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.

(Pro_oess 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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cartndge B of this embodiment eompnses anelectro- 5 of the DC voltage and the AC voltage to the charging

photographic photosensitive drum 7 as the image roller 8 is effective to uniformly charge the surface of
bearing member, a charging means 8, an exposure the photosensitive drum 7.

means 9, a developing means 10, and cleaning

means 11, wherein the photosensitive drum 9 is sur- {Exposure means)

rounded thereby, as show in Figure 2. These process- 10

ing means are integrally contained in a housing, thus The exposure station 9 is effective to expose the
forming an exchangeable cartridge which can be surface of the photosensitive drum 7 uniformly
loaded into or taken out of the main assembly of the charged by the charging roller 8 to light image sup-
apparatus. ‘ plied from an optical system 1, thus forming an elec-

The parts of the process cartridge B wili be de- 15  t{rostatic latentimage on the surface of the drum 7. An
scribed in the order of photosensitive drum 7, charg- opening 9 for introducing the light image formed in the
ing means 8, exposure means 9, developing means top surface of the housing 12 constitutes the expos-
10 and cleaning means 11, _ ure means.

{Photosensitive drum) 20 (Developing means)

The photosensitive drum 7 in this embodiment As shown in Figure 2, the developing means 10
comprises a drum base of cylindrical aluminum and comprises a toner container 10a for containing toner,
an organic photoconductive layer applied thereon. and toner feeding member 10b reciprocable in the di-
The photosensitive drum 7 is mounted rotatably on 25  rection indicated by an arrow to feed the toner, in the
the housing 12. A flange gear mounted to one longi- toner container 10a. Non-rotatable magnet 10c¢ is pro-
tudinal end of the drum 7 is driven by a driving force vided therein. By the rotation thereof, a developing
from a driving motor provided in the main assembly, sleeve 10d carrying a thin toner layer, is fed to a de-
by which the photosensitive drum 7 is rotated in a di- veloping zone where the developing sieeve 10d is
rection indicated by an arrow in Figure 2 in accor- 30  spaced from a photosensitive drum 7 with a small
dance with image forming operation. gap.

When the toner layer is to be formed on the sur-
{Charging means) face of the developing sleeve 10d, the toner and the

developing sleeve 10d are contacted to triboelectri-
Charging means functions to uniformly charge 35 cally charge the toner to a sufficient extent to develop

the surface of the photosensitive drum 7, and in this the latent image on the photosensitive drum 7. In or-
embodiment, it is a so-called contact charging type in der to regulate the layer thickness of the toner, there
which a charging roller 8 is rotatably mounted on a is provided a blade 10e, as shown.

cleaning container 12¢. The charging roller 8 compris-
es ametal roller shaft 8a, an electroconductive elastic 4  (Cleaning means)
layer thereon, a high resistance elastic layer and a

surface protection layer. The electroconductive elas- The cleaning means 11, as shown in Figure 2,
tic layer comprises a carbon dispersed in elastic rub- comprises a cleaning blade 11a for scraping toner off
ber layer of EPDM or NBR or another elastic rubber the drum 7 by contact to the surface thereof, a recep-
layer. it is effective to introduce a bias voltage from 45  tor sheet 11b disposed below the blade 11a lightly
the roller shaft 8a. The high resistance elastic layer is contacted to the surface of the photosensitive drum
of urethane rubber or the like, and as an example, it 7 to receive the toner scraped by the cleaning blade
contains a small amount of electroconductive fine 11a, a member 11c for feeding to a rear part of the
powder. it is effective to limit leakage current to the container the residual toner received thereby, and a
photosensitive drum 7 to preventsudden bias voltage 50  residual toner container 11d for containing the re-
drop even when the charging roller is contacted to a moved residual toner.

high electroconductivity partion such as a pin hole of

the photosensitive drum 7. The protection layer is {Photosensitive drum mounting member)
constituted by N-methylmethoxynylon, so that plastic

material in the high resistance elastic layer or inthe 55 The description will be made as to mounting
electroconductive elastic layer is directly contacted to member for rotatably mounting the photosensitive
the photosensitive drum 7 to deteriorate the surface drum to the housing 12. As shown in Figure 4, to one
of the photosensitive drum 7. end of the cylindrical aluminum base of the photosen-
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gear 7a s lnjectlon-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 15¢.

The first conductive member 15b are electric
contacts for electrically grounding the photosensitive
drum 7. When the process cartridge B is mounted in

10

15

cartridge 25 and an inmage form ng apparatus in which the devel oper
effectlvelg/ prevented froml eaking out. It is a further tJgdect of the
present sitive drym 7, aflange gear 7a is mounted. Thé flange process cartridge B mounted, the flange gear 7a is 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 8, 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
156c¢. Figure 6A is a sectional plan view.

A diameter D1 of the first conductive member

15b: approx. 8 mm

the main assembly 13, the first conductive member 20 A projected length L1 of the first conductive
16b is contacted to a grounding contact (not shown) member 16b from the base 15a: approx. 12 mm
of the main assembly 13. Diameter D2 of the base portion of the second

On the other hand, the second conductive mem- conductive member: approx. 12 mm
ber 15¢ is inserted into the bore 7b of the flange gear Diameter D3 of the shaft portion of the second
7a to rotatably support the photosensitive drum7.As 25  conductive member 15¢; approx. 10 mm
shown in Figure 5, a base portion 15¢1 received by a Projected length L2 of the second conductive
bore 12¢1 of the cleaning device 12¢, and a shaft por- member 15¢ from the base 15a: approx. 256 mm
tion 15¢2 received by the bore 7b of the flange gear Diameter D4 of a hole 15a1, for screw, of the ex-
7a, are integrally formed through a stepped portion tension:  approx. 4 mm
15¢3. An end of the shaft 15¢2 is converged toward 30 DiameterD6 ofanelongated hole 15d2:  approx.
the end for easy insertion into the bore 7b. 4 mm

When the second conductive member 12¢ is in- In order to mount the photosensitive drum 7 to the
serted into the bore 7b of the flange gear 7a, the and cleaning frame 12¢ by he mounting member 15, as
thereof is brought into contact with a contact 7¢ (Fig- shown in Figure 4, the shaft portion 15c2 of the
ure 4) in the photosensitive drum 7, and the photosen- 35  mounting member 15 is inserted into the bore 7b of
sitive drum 7 is electrically connected with the electric the flange gear 7a mounted on the photosensitive
ground of the main assembly 13 through the second drum 7 through a hole 12¢1 of the cleaning container
and first conductive members 15¢ and 15b. For this 12¢. At this time, an end portion of the shaft portion
purpose, the first and second conductive members 15¢2 is contacted to a ground contact 7¢ in the pho-
15b and 15¢ are of electroconductive material. Forex- 40  tosensitive drum 7. An elongated hole or slot 15d2 in
ample, it may be a steel, stainless steel, brass, alumi- the extension 15d is engaged in the positioning boss
num or the like plated with nickel chroms. In this em- 12¢2 of the cleaning container 12c, and a screw 16 is
bodiment, the base 15a and the extension 15d are in- threaded to the cleaning container 12¢ through the
tegrally formed with the first and second conductive holes 15a1 and 15d2 formed in the base 15a and the
members 15b and 15¢. 45  extension 15d, respectively, thus securing the mount-

The plastic cylindrical member 15e is made of a ing member 15 to the cleaning container 12c.
material exhibiting sufficient sliding property relative Similarly, at the otherlongitudinal end of the pho-
to the flange gear 7a. The examples include polyace- tosensitive drum 7, the shaft portion of the mounting
tal, polybutyiene terephthalate, polycarbonate or the member is inserted into a bore of the flange mounted
like material. it may be ocutsert-molded on the shaft 50 to the end of the drum. Here, the similar supporting
portion 15¢2 of the second conductive member 15¢c, manner may be used with the use of the mounting
or a cylindrical member 15e is press-fitted to the shaft member 15. However, in the case of this end, the pro-
portion 15c2. Further alternatively, it may be bonded vision of the plastic material cylindrical member 15e
by an adhesive. When the cylindrical member 15e is is not inevitable.
inserted into the bore 7b of the flange gear 7a, itis 55

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

{Sealing member for toner container)

The sealing member mounted to the toner con-
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an img %eveloprng sleeve through an opening. However. to have sufficient strength to permit tearing of the
when the process cartridge B is not used, thetoner 5  cover seal 17a, more particularly, the tensile strength
in the container may leak out or may be wetted during thereof is preferably approx. three times that of the
storage or transportation of the process cartridge B, cover seal 17a. Examples of usable materials include
if the opening 12a1 is open. A sealing member S is biaxial oriented polyester, biaxial oriented polypropy-
mounted to close the opening for the purpose of her- lene, polystyrene, biaxial oriented nylon or another
metically closing the opening 12a1 before use and 70  film or sheet material. Particularly, biaxial oriented
permitting opening thereof upon use thereof. polyester film having a film thickness of approx. 20 -

The sealing member S comprises a cover seal 40 um is preferable.

172 and a flexible tear tape 17b made integral by fus- The material of the sealant layer 17b2 is similar
ing or the like, to constitute a cover member 17. The to that of the sealant layer 17a2 of the cover seal 17a.
cover member 17 is mounted fo the opening limiting 15  When the sealant layers 17a2 and 17b2 are heat-
member 18 by fusing or the like. The limiting member fused for the purpose of unifying the cover seal 17a
18 is mounted adjacent the opening 12a1 of the foner and the tear tape 17b, they are of similar materials for
container 12a, by which the opening 12a1 is hermet- better fusing together therebetwesn. When the sea-
ically closed. lant layer 17b2 is of polyethylene sealant containing
20  several - several tens percentof ethylenevinyl acetate

(Cover seal) copolymer, is used, it has preferably a film thickness
of approx. 20 - 40 um in consideration of the bonding

As shown in Figure 8A, the cover seal 17a com- strength. Further preferably, the film thickness is ap-
prises a base material 17a1 and a sealant layer 1722. prox. 25 - 35 pm.

The material of the base member 17a1issuchas 25 As for the tear tape 17b, as shown in Figure 9, a
to permit sufficient maintenance of sealing property nylon fayer N may be provided to provide cushion
of the opening of the container and to exhibit one di- property upon the heat sealing between the base ma-
rectional tearing tendency. Exampies include uniaxial terial 17b1 and the sealant layer 17b2. The nylon lay-
oriented film material or sheet, such as uniaxial ori- er N preferably has a film thickness of approx. 10- 20
ented polyethylene, uniaxial oriented polypropylene, 30  um, and further preferably approx. 13 - 17 um.
uniaxial oriented foamed polypropylene materials or In this embodiment, the cover seal 17a and the
the like. tear tape 17b shown in Figure 8, are made integral by

By the use of such a film, the force required for heat-sealing, as shown in Figure 10, to constitute a
tearing the cover shest 17 can be reduced, and in ad- cover member 17. At this time, one longitudinal end
dition, the width of the toner opening provided bythe 35  of the tear tape 17b is extended out of a cover seal
tearing can be made uniform. 17a and constitutes a free end. The free end portion

As for the base material 17a exhibiting stable functions as a grip for pulling the cover seal 17a out.
longitudinal tearing property and exhibiting a sub- If the thermal contraction of the base material
stantial film strength, there is drawn foamed polypro- 17a1 of the cover seal 17a is high upon the heat-
pylene film or the like having a film thicknessof ap- 40  fusing between the cover seal 17a and the tear tape
prox. 120 - 140 pm, an average density of 0.6 g/cc - 17b, the cover member 17 may curl as shown in Fig-
0.9 gfcc approx., preferably. The sealant layer 17a2 ure 11 by the heat-pressing. If this occurs, the cover
Is preferably polyethylene sealant to permit easy fus- member 17 is unable to be correctly mounted to the
ing onto the sealant layer of the tear tape 17b which opening limiting member 18. In order to suppress the
will be described hereinafter, by heat seal (heat fus- 45 amount of curl, the heat-cantraction ratio of the base
ing). Another examples include vinylacetate resin, material 17a1 of the cover seal 17a is approx. 1 - 10
ionomer resin. Additionally, impulse sealing or high in the drawing direction, and approx. 0.1 - 3 % in the
frequency welder are usable when proper materials non-drawing direction, preferably.
are selected. When a polyethylene sealant containing The heat-contraction ratio is measured when the
several percent several tens percent of ethylene-vinyl 50  covering member 17 is placed in a gear type hot wind
acetate copolymer material is used, the film thickness oven at 120 °C for 15 min.
is preferably 10 - 30 um in consideration of the bond-
ing strength, further preferably, the film thickness is {Opening limiting member)
approx. 15 - 25 ym.

55 The covering member 17 is mounted to the open-

(Tear tape)

The tear tape 17b, as shown in Figure 88, com-

process cartridg

G

ing portion of the opening limiting member 18 shown
in Figure 7. The opening limiting member 18 is effec-
tive to limit the width of the opening when the toner
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(Sizes of cover seal and the like)

formed into a sheet. The opening 18a is formed by 5
punching or molding. The apening limiting member 18 The dimensions of various members constituting
is mounted to the flange 12a2 around the opening the sealing member S are as follows {Figure 7).
12a1 of the toner container by ultrasonic wave fusing Alongitudinal length of the cover seal 17a: ap-
or the like, and therefore, it is preferably of the same prox. 237 mm
material as the container 12a. Therefore, if thecon- 10 A short side length of the cover seal 17a: ap-
tainer 12a is of polystyrene material, the opening lim- prox. 51.5 mm
iting member 18 Is also of polystyrene material. Longitudinal length of the tear tape 17b: ap-
The above-described cover member 17 is mount- prox. 574 mm
ed to cover the opening 18a of the opening limiting Short side length of tear tape 17b: 38.5
member 18 by fusing or the like to hermetically close 15 Longitudinal length Y1 of the opening 18a of the
the opening 18a. As shown in Figure 12, when the opening limiting member 18:  approx. 220 mm
sealing is effected by the heat-press-contact, corona . Short side length Y2 of the opening 18a of the
discharge treatment or the like is carried out for easy apening limiting member 18: approx. 36.5 mm
bonding, as desired. Longitudinal length Y3 of the opening limiting
As for the sealing condition, the sealing is effect- 20 member:  approx. 278.5 mn
ed with a seal bar 19a of a horn 19 at approx. 110 °C Short side length Y4 of the opening limiting mem-
- 130 °C, a pressure of approx. 1.5 kgficm? - 5 kgffem?2 ber 18: approx. 77.5 mm
for approx. 1 - 3 sec. In this case, the short side over- Longitudinal length X1 of an opening 12a1 of the
lapped portion 17¢ where the cover seal 17a and the toner container 12a: approx. 221.5 mm
tear tape 17b of the coveringmember 17 are overlap- 25 Short side length X2 of opening 12a1 of the toner
ped, has a thickness larger by the thickness of the container 12a: approx. 63.5 mm
tear tape 17b, and therefore, a recess 19a1 is formed
corresponding to the thickness at a portion corre- {Mounting of sealing member)
sponding to the seal bar 19a. When the thermocom-
pression bonding is effected using seal bar 19a,the 30 The opening limiting member 18 to which the cov-
opening limiting member 18 and the seal bar 19a are or member 17 is used, is mounted to the flange 12a2
maintained in parallel with each other and are uni- of the toner container 12a, by which the toner contain-
formly press-contacted. If this is not uniform, the seal- er 12a is hermetically closed. Upon this mounting, the
ing surface 17d of the cover member 17 Is subjected toner feeding member 10b is built in the toner contain-
to an additional stress tosuch an extentthatwhenthe 35 er 12a, and then, the mounting is carried out. As
process cartridge B is impacted or let fall, the film is shown in Figure 7, an unshown tool is inserted
torn from an inside edge 17d1 of the sealing surface through a positioning hole 18b at an end of a short
17d with the possible result that the toner leaks out of side of the opening limiting member 18 and a position-
the toner container 12a. ing hole 12a3 of the toner container 12a to align the
As shown in Figure 13, an area of overlap (dot 40 holes, and the opening limiting member 18 is posi-
portion) between the cover seal 17a and the tear tape tioned relative to the flange 12a2, with the pasitioned
17b excluding the sealing surface 17d of the cover state, ultrasonic wave fusing or the like is carried out
seal 17a for sealing the opening 18a (hatched portion to complete the fusing.
in Figure 13), is preferably approx. 50 - 99 %, further Subsequently, a developing device frame 12b
preferably approx. 70 - 90 %. The reason is thatthe 45  show in Figure 14 is coupled with the toner container
load at the edge portion covered only by the cover 12a. The developing sleeve 10d or developer blade
seal 17a is reduced with increase of the area where 10e are mounted to the developing frame 12b. The
the cover seal 17a and the tear tape 17b are overiap- positioning hole 12a3 of the toner container 12a hav-
ped, against the inside pressure by the toner in the to- ing the sealing member S mounted thereto and in
ner container, during the transportation. Therefore, 50  which the tear tape 17b is reversed, and the position-
the toner leakage due to the tearing of the seal can ing hole 12b1 formed in the developing device frame
be assuredly prevented. 12b are inserted by an unshown tool to align the holes
In order to effectively prevent the removalt of the to correctly position the developing device frame 12b
seal, the short side length of the tear tape 17b is pre- to the container 12a. With this positioned state, the ul-
ferably larger by 0.5 - 2 mm approx. than the short 55  trasonic wave fusing or the like is carried out to fuse

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

the frame 12b to the opening limiting member 18,
thus unifying the frame 12b, the sealing member S
and the toner container 12a. As shown in Figure 14,
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- 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 17b3inare- 5  end seal 21, and in addition, the torn end of the cover
verse direction. seal 17a becomes fuzzy or non-smooth because of
In order to accomplish the positioning between the friction with the end seal 21. The reason for this
the toner container 12a and the frame 12b, as shown is as follows. If the fusing between the sealant layer
in Figure 14, positioning bosses 12b2 are provided at 17a2 of the cover seal 17a and the sealant layer 17b
both sides of the frame 12b. The toner container12a 10 of the tear tape 17b is not complete, the cover seal
is provided with holes 12a5 engaged by the bosses 17a is torn approx. 2 - 3 mm larger in width than the
12b2. In Figure 14, a wall 12b3 is provided at one tearing width of the tear tape 17b. This is the reason
longitudinal end of the frame 12b for mounting a driv- for the fuzziness. Therefore, the material of the sea-
ing unit for driving the toner feeding member or the lant layer 17a2 of the cover seal 17a is the same as
like. Designated by reference 18d is a positioning 75  or similar to that of the sealant layer 17b2 of the tear
hole effective when the opening limiting member 17 tape 17b.
is mounted to the toner container 12a. A tab having If the puliing direction of the tear tape 17 is im-
positioning holes 1243, 12b1 and 18b usable for the proper when the tear tape 17b is pulled by a user prior
positioning of the develaping frame 12b or the like, to the start of the use of the process cartridge, and
becomes unnecessary when the three parts are inte- 2¢  pulling force is significantly increased even to the
grated, and therefore the tab is removed thereafter. worst extent that the tear tape 17b becomes unable
In this manner, the toner is supplied through an to be pulled out.
inlet port not shown into the toner container 12a In view of this, in this embodiment, as shown in
mounted to the developing frame 12b, and the portis Figures 14 and 18, bosses 22a and 22b functioning
closed. Then, the photosensitive drum7isassembled 25  asregulating member for the pulling are provided with
thereinto thus constituting the process cartridge B. a space slightly larger than the width of the tear tape
Then, the process cartridge B is delivered from the 19b. The bosses 22a and 22b are inserted into holes
plant. During the transportation, as shown in Figure 18c and 12a4 formed in the opening limiting member
15, the cover member 17 is subjected to load due fo 18 and the toner container 12a, when the frame 12b
falling, impact or pressure change experienced bythe 30  and the toner container 12a are coupled. In this em-
cartridge. Then, there is aliability that the inside edge bodiment, the space between the bosses 22a and
17d1 portion of the sealing surface 17d is torn (20), 22b is approx. 41.5 mm and are placed at approx. 1 -
as shown in Figure 16. This is because, the cover seal 3 mm away from lateral ends of the tear tape 17b, re-
17a is a uniaxial oriented material, and therefore, the spectively. As will be clear from Figures 14 and 34,
direction of the stress upon the thermocompression 35  the end seal 21 is provided with holes 21a and 21b,
using the seal bar 19a is aligned with the longitudinal and the bosses 22a and 22b are engaged with the
tearing direction, and therefore, it is relatively easily holes 21a and 21b.
torn as contrasted to the non-drawn direction. By the provision of the bosses 22a and 22b, as
To avoid the liability, the durability against the shown in Figure 18, even if the operator erroneously
tearing of the base material 17a1 ofthecoverseal17a 40  pulls the tear tape 17b in an inclined direction, the
is important. it is preferably approx. 1.0 - 3.0 kgf/mm bosses 22a and 22b function as guiding the lateral
in the non-drawing direction, further preferably it is ends of the tear tape 17b to permit smooth pulling in
1.3 ~ 3.0 kgf/mm. The film thickness of the base ma- the opsening direction. If the tear tape 17b is inclinedly
terial 17a1 of the cover seal 17a is preferably approx. puiled, the friction resistance is imparted between the
130 - 150 pm. 45 tape 17b and the bosses 22a and 22b, and therefore,
With the above-described process cartridge B, the user will be notified of the wrong direction pulling
the tear tape 17b is pulled cut so that the cover seal of the tear tape 17b.
17a s torn, by which the sealing member S is opened, In this embodiment, the bosses 22a and 22b are
before the use thereof. In order to prevent the toner provided on the frame 12b, and the holes 12a4 are
leakage between the toner container 12aandthede- 50 formed in the toner container 12b. Conversely how-
veloping device frame 12b, adjacent the longitudinal ever, the toner container 12a may be provided with
ends of the devslioping film 12b, end seals 21 of bosses, and the frame 12b is provided with holes en-
foamed polyurethane material or the like are bonded gaged thereby, with the same advantageous effects.
to the backside of the developing device frams 12b.
The end seal 28 has usually a thickness of ap- 55  (Results of experiments)

prox. 2 - 5 mm, and after the coupling between the
frame 12b and the toner container 12a, it is com-
pressed to a thickness of approx. one haif 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

The results of experiments as to the strength
against pulling or the like after producing various cov-
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{Experiment 1) Additionally, each of the three toner container is
coupled with & developing device frame 12b provided
Two kinds of cover seals 17a are prepared. The 5  with pulling diraction limiting bosses 22a and 22b, by
base materials 17a1 are 120 and 140 um thick, re- ultrasonic wave fusing, so that three process car-
spectively. They are coated with sealantlayer 17a2 of tridges are manufactured.
ethylene-vinyl acetate (EVA) of the same material An end seal 21 of foamed polyurethane material
having a thickness of 20 um, by dry lamination. As is set in the process cartridge after it is opened. By
shown in Figure 9, it is heat-sealed with the teartape 70 this, the toner leakage from the process cartridge af-
17b, thus producing two kinds of covering members ter it is opened is prevented upon, for example, the
17. cartriige is taken out upon occurrence of troubles
The tear tape 17b comprises a base material such as paper jam or the like. In view of the balance
17b1 of biaxial oriented polyester film having a thick- with this effect and the puliing force, the thickness
ness of 38 um, a sealant layer 17b2 (EVA) havinga 15 thereofis 3 mm.
thickness of 30 um, and a drawn nylon layer N having Figure 20 shows the results at the puiling speed
a thickness of 15 um as a cushion layer. of approx. 3000 mm/min, for the respective process
The heat seal conditions are 115 °C, 2.8 kgfem? cartridges.
and 3 sec. The size of the cover seal 17a is 48.0x237 As will be understood from Figure 20, the re-
mm, and the size of the teartape 17bis 37.5x675mm. 20  quired force is very low in Examples 1 and 2, and
The cover members 12 each of the two kinds of therefore, the operativity is good. On the other hand,
covering members 17 is heat-seal mounted on a seal in the case of the process cartridge of Comparison
surface of the opening limiting member 18 of polystyr- Example 1 using the easy peel film exhibited very
ene plate having an opening 18a of 36.5 mm x 220 high force required, and therefore, the operativity is
mm and a thickness of 0.5 mm, after corona dis- 25 poor even to such an extent that a user is unabie to
charge treatment. Thus, the sealing member S of the open it.
toner container 12a is produced. The heat seal con-
ditions are 140 °C, 3.0 kg/em?, 5.5 sec. It has been {Experiment 2)
confirmed that the parallelism between the seal bar
19a and the seal surface of the opening limitingmem- 30 The Examples 1 and 2 are used with modification
ber 18 is correctly maintained, and thereafter, the that the size of the opening is 60 mm x 220 mm, the
heat sealing is carried out. size of the cover seal 17a is 71.5 mm x 237 mm, and
Thereafter, the opening limiting member 18 hav- the size of the tear tape 17b is 61.5 mm x 575 mm.
ing the cover member 17 is fused to the flange 12a2 Similarly to Experiment 1, the toner containers 12a
of the toner container 12a by uitrasonicwave. Inthis 35  and the process cartridges B are manufactured. They
manner, two kinds of toner containers 12a are manu- are called Example 3 and Example 4, respectively.
factured. These are called Example 1 and Example 2. As a Comparison Example 2, in place of the cov-
As a Comparison Example, in place of the cover ering member 17, the easy pesl film used in Compar-
seal 17, the use is made with a conventional easy ison Example 1 is used with size change to match the
peel film, and the opening limiting member 18 is 40  size of the opening of the opening limiting member 18.
sealed thereby. Then, the opening limiting member In the similar manner, the toner container and process
18 is securedly fixed by ultrasonic wave fusing. In this cartridge are manufacturad.
manner, a toner container of Comparison Example 1 Using the three kinds of toner accommodating
was manufactured. The easy peel film comprises a containers and process cartridges, the pulling force
first base material having a thickness of 16 um, asec- 45  test and pressure durability test are carried out, and
ond base material having a thickness of 25 um, a after 550 g of toner is loaded, the falling test is carried
cushion layer having a thickness of 20 um, EVP sea- out, Figures 21 and 22 show the resuits.
lant layer having a thickness of 30 um. The first base In the pressure durability test, the conditions are
material and the second base materials are of poly- . as follows. The pressure is increased at each 0.05
ethylene terephthalate and cushion layerisoflowmo- 5  kgffcm? with 5 sec. maintenance of the pressure, and
lecular weight polyethylene having an average molec- the test is continued until the cover member punctu-
ular weight of approx. 10.000. res by the internal pressurs. The conditions of the fall-
With respect to the three toner containers, the ing tests are as follows. Three are let fall from the
force required for pulling the tear tape, that is, the height of 60 cm in two modes, i.e., 1-corner 3-edge
strength against the pulling, in the directionof180°C 55  and 6-side mode and 6-side 4-corner mods. For one

iot, 10 falling tests are camried out, and the toner jeak-
age from the covering member is checked.
As will be understood from Figures 21 and 22, re-
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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 taps 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 prablem arises in the falling test. With
the Comparison Example 2, the bonding strength of
the seal is not enough with the resuit of toner leakage
when the width of the opening 18a is increased as in
this case.

As regards 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 teartape 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 advantagecus
effects from the standpoint of pressure durability, fall-
ing or other transportation ambience.

{Experiment 3)

This is @ 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 17a is 71.5
mm x 237 mm, as in Examples 3 and 4. The size of
the tear tape 17b is 37.5 mm x 5§75 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 probiem
on the image.

From the foregoing, it has been confirmed that
even when the opening width of the limiting member
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18is iarger 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 film is 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 mmy/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 Iike 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 overiapped 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 teartape 17b are different, the
sealing member 17, after the gealing, 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 apening in the sealing opera-
tion becomes difficult with the possible result of de-
viation.

Ithas 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 fo
manufacture the sealing member 17 substantially
without the curling, without damaging the peeling

il
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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 84 (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
openihg 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 P2 is in the form of a mountain having an apex
angle 0.

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,

it is preferably approx. 3 - § mm.
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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 fength 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 [ongitudinal length
Y1. From the standpoint of the durability against pres-
sure, the force applied to the short side seal pattern
P2 is smailer 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 = 2T2/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-iike, the max-
imum sealing width is large as compared with the
case of this embodiment (T1 > T2) as will be under-
stood from the above equation (1), if the short side
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ber 17 is mimmlzed by empioying 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 0 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 sesling 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 8is smaller than 90 degress, the seal may become
loose at the end portion of the mountain shape (hatch-
ed portion of Figure 31B} when the toner container
12a of the process cartridge B fall or impacted, with
the result of larger pressure appiied, 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 shortside 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:
mm

51.5

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. 36.5mm

L.ongitudinal dimension Y3 of the opening iimit-
ing member 18: approx. 278.5 mm

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

Longitudinal dimension Y5 of the opening limit-
ing member 18:  approx. 15 mm

Short side dimension Y6 of the opening limiting

width 18:  approx. 11 mm

Longitudinal seal pattern width T1: approx.
3.5mm

Short side seai pattern width T2: approx.2mm

resul ts about residual
15 when the tear tape is pulled out
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of the toner container 12a:  approx. 221.5 mm
Short side length X1 of the opening 1221 of the

toner container 12a:  approx. 63.5 mm
(Mounting of the sealing member)

The apening 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 builtin 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, uitrasonic 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 devsloping 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 pasitioning 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
positioning hole 12b1 formed in the developing de-
vice 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 posi-
tioned state, the ultrasonic wave fusing or the like is
carried out to fuse the frame 12b to the opening lim-
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description will be made as to the structure which is
different from that in Figure 14.

force of approx. 1.5 kgf.
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In this manner, the pulling direction of the tear
tape 17b is regulated. However, when the tear tape

inthis embodiment, whenthetonercontainer12a 6§  17b is pulled out, there is a liability that the end seal
and the frame 12b are coupled, the end sealing mem- member 21 is partly peeled by the tear tape 17. When
ber 21, as shown in Figures 34 by hatching lines A, the end seal 21 is peeled, the pulling force is signifi-
pushes the longitudinal end portion of the cover film cantly increased to 7 - 8 kg, although usually it is 5kg.
17a and the reversed end portion of the tear tape 17. In this embodiment, as shown in Figure 34, a projec-
The reason is as foliows. 10 tion 23 is provided at a portion of the end seal 21 ad-
Since the tear tape 17b is folded back (reversed), jacent the pulling side of the tear tape 17b, by which
when the tape 17b (second portion, 17b4), is pulled, the end seal 21 is prevented from being pseled.
the cover film 17a is torn from the reversed end (tear- As shown in Figures 34 and 35, the projection 23
ing end), so that it is removed. At this time, the width is contacted to an upstream end, with respect to the
of the tear tape 17b is small, there arises no problem. 15  tear tape pulling direction, of the end seal 21. In this
However, when the opening 18a of the limiting mem- embodiment, the projection 23, as shown in Figure
ber 18 is a large width with the result that the width of 35, has a height H of approx. 0.3 - 0.5 mm, a width W
the tear tape 17h is large, the width of overlapped be- of approx. 3 - 5 mm. It is integral with the developing
tween the cover film 17a and the tear tape 17b in the frame 12b (separate polystyrene members of the
short side seal pattern P2 (Figure 31) increases. For 20  similar shape may be mounted to the developing de-
this reason, when the tear tape 17b is pulled, the force vice frame 12b). To an end of the projection 23, the
required for peeling the cover film 17a off the limiting upstream end of the end seal member 21 is contact-
member 18 becomes larger than the force (bonding ed, and the end seal 21 is bonded. The dimension of
force by the short side seal pattern P2) with which the the projection 23 measured in the direction of width
cover film 172 is bonded on the limiting member 18. 25  ofthe tear tape 17b (perpendicular to the sheet of the
In this cass, before the cover film 17 is torn, the tear- drawing of Figure 35) is preferably larger than the
ing end of the cover film 17a is peeled and raised by width of the tear tape 17b, but itis not inevitably larger
the pulling force of the tear tape 17b, so that it is re- than the width of the tear tape 17b, or it may be inter-
moved from the limiting member 18, so that the force mittently provided.
required for removing the tear tape 17b becomes ex- 30 Itis desirable that the corner of the projection 23
tremsely large. In this embodiment, the tearing end of is formed into R (rounded) to reduce the resistance
the cover film 17a is confined by the end seal 21, so against the pulling of the tear tape 17b.
that the peeling and raising of the tearing end is pre- Because of the provision of the projections 23, as
vented upon the pulling of the tear tape, and there- shown in Figure 35, when the tear tape 17b is pulled
fore, the cover film 17a is assuredly torn. 35 Inadirection of the arrow, the projections 23 are con-
If the urging force of the tearing end of the cover tacted to the ends of the sealing member 21, so that
film by the end sealing member 21 is too small, the the sealing member 21 is prevented from peeling and
peel preventing effect is not expectad. ifitis too large, raising by the tear tape 17b. Therefore, the stabilized
the opening strength of the tear tape 17a becomes pulling operativity is accomplished without increase
large. In consideration, the pressing force is prefer- 4  of the required pulling force of the tear tape 17b.
ably 1.0 kgf - 3.0 kgf, further preferably 1.2 kgf - 2.0 The projections 23b may be integraily formed
- kgf. with the developing frame 12b, or may be separate
When foamed polyurethane, foamed polyethy- members.
lene, foamed polypropyrene or the like is used as the In the foregoing embodiments, an opening limit-
material for the end seal 21, and when adistance be- 45  ing member 18 is mounted tofimitthe open area of the
tween the developing device frame 12b and the lim- toner container 12a, and the sealing member 17 is
iting member 18 mounted to the toner container 12a mounted to the opening limiting member 18, but the
is 1 - 2 mm, the end seal 21 of 2 - 5 mm thick Is com- provision of the opening limiting member 18 is not in-
pressed to 1/2 - 1/3 approx. thickness. evitable. but the sealing member 12 may be mounted
In this embodiment, the distance between the 50  directly to the opening of the toner container.
frame 12b and the limiting member 18 is 1 mm, and in the embodiment described above, the cover
the end seal member 21 of foamed polyurethane hav- film 17a and the flexible tear tape 17b are integrally
ing a thickness of 2 mm is mounted, and it is com- formed, and the cover film 17ais torn by the tear tape
pressed to the thickness of approx. 1/2, by which the 17b, but the sealing member may be in the formof a
tearing end of the cover film 17a is pressed by the 5  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-
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ene film or the hke 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 (foughness) 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 bstween 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 bmder 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
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-
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depending on the sealing condition relative to the to-
ner container.

The film thickness of sach layer of the easy psel
film having the four iayer 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
pm; the cushion layer, 10 - 30 pumy; 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
um; the cushion layer, 20 - 30 ym; 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 pesl
film.,

(Resuits 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 apening 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 ethylenevinylacetate (EVA)
material of 20 um-thick on a base 17a1 of uniaxial
foamed polypropyiene having a thickness of 140 um.
The tear tape 17b comprises a base 17b1 of biaxial
polyester film of 38 pm-thick, an EVA sealant layer
17b2, a drawn nylon layer N as a cushion layer of 15
um-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 §75
mm; and the heat sealing condition is 120 °C, 5.0
kg/em2, 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.

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 understeod,
when the width of the tear tape 17b is very large such
as approx. 40 um, the curling amount can be sup-
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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 apening of 36.5 mm

Similarly to Experiment 1-1, the seal pattern for
unifying the cover film 17a and the tear tape 17b is

x 220 mm and made of polystyrene plate aftercorona 5  as shown in the form a channel, as shown in Figure
discharge treatment. At this time, the curling amount 29, The sealing width W1 is 7 mm.
of the sealing member 17 is so small that there arises The curling amount K1 of the sealing member 17
no problem, and therefore, no seal deviation cccurs is very low as shown in Figure 36, and there is no seal
on the seal surface of the opening limiting member deviation to the fimiting member 18, and the automi-
18, and in addition, the automization of the production 10 zation of the sealing process is considered possible.
is considered possible. Similarly to Experiment 1-1, a process cartridge B is
The heat seal condition is 140 °C, 3.0 kg/cm? and manufactured, and the tearing expansion width and
5.5 sec. The sealing surfaces between the seal bar the tearing stability of the cover film 17a after the
18a and the opening limiting member 18 are con- opening are checked. As shown in Figure 36, the re-
firmed to be correctly parallel, and thereaftsr, the 15  sults are very satisfactory.
heat seal is effected.
Thereafter, on the flange surface of the toner {Experiment 1-4)
container 12, the opening limiting member 18 on
which the sealing member 17 is mounted is fixed This experiment is the same as Experiment 1-1
through uitrasonic wave fusing process, by whichthe 20  with the exception that the sealant layer 17b2 is ap-
toner container 12 is manufactured. Using the toner plied only one side of the tear tape 17b as shown in
accommodating container 12a, the process cartridge Figure 8B.
B is manufactured. The curling amount K1 of the sealing member 17
As for the end seal member 21 of foamed polyur- is very small as shown in Figure 36, and the seal de-
ethane material, has a dimension of 2 mmin order 25 viation relative to the limiting member 18 does not oc-
that the toner leakage from the tape removing portion cur. Automization of the sealing process is considered
of the opened cartridge B upon the removal of the car- possible.
tridge from the main assembly upon trouble such as Similarly to Experiment 1-1, a process cartridge
sheet jam or the like, and in order that the balance is B is manufactured, and the tearing expansion width
provided relative to the opening strength. 30  and the tearing stability of the cover film 17a afterthe
The process cartridge B is opened at approx. opening are checked. The results are shown in Figure
3000 mm/min, and a tearing expansion width of the 36, and are very satisfactory.
cover film 17a after the opening and the occurrence
of fuzziness (tearing stability) from the end surface of {Experiment 1-a)
the cover film 17a upon the opening. 35
The results are shown in Figure 36. As will be The cover film 17a and the tear tape 17b are
clear from this results, the tearing expansion width is made of the same material and under the same seal- -
not more than 1 mm, and therefore, the opening width ing conditions as in the Experiment 1-1. However, the
of the developing means is sufficiently limited, and seal pattern is as shown in Figure 26, that is, the en-
the tearing stability is good. 40 tire surface S4 where the cover film 17a and the tear
tape 17b are overlapped except for the seal portion
(Experiment 1-2) of the sealing member 17 corresponding to the open-
ing, that is, the entire surface of the seal pattern S3
Similarly to the Experiment 1-1, the seal! patter in Figure 27 including the non-seal portion.
for unifying the cover film 17a and the teartape 17b 45 The curling amount of the sealing member 17 is
is dots as shown in Figure 28, and the seal width W1 15.5 mm as shown in Figure 36 which is very large
is5mm. with the result that the positioning of the sealing tothe
The curling amount K1 of the sealing member 17 opening reguiating member 18 is not easy with the re-
is very small as shown in Figure 36. In addition, the sult of frequent occurrences of seal deviation, and the
seal deviation relative to the limiting member18does 50 automization of the sealing process is not considered
not occur. The automization of the sealing process is possible.
considered possible, In addition, similarly to Experi-
ment 1-1, a process cartridge B is manufactured, and {Experiment 1-b}
the check is made as to the tearing expansion width
and the tearing stability of the cover film 17a. As 55 Cover film 17a and the tear tape 17b are made

shown in Figure 386, the results are very satisfactory.

16

of the same materials as in Experiment 1-1, and are
unified under the same sealing conditions, but with
the sealing pattern of Figure 30, that is, the non-seal
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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 therefors, 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)
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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/cm?, and
5.5 sec. After the confirmation of the correct parallel-
ism between the seal bar 18a 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 surfacs 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
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 mmvmin. The opening strength (re-
quired force to open) is shown in Figure 37. As will be

30

17

heat seal T
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e sealing nmenber in experlnent

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 550 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 kgffem? and the pressure is maintained for 5
sec, and this is repeated. In the falling test, three car-
tridges are altogether let fali 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 8-surface 4-cor-
ner made, and the toner leakage is confirmed.

The results are shown in Figure 38. As wiil be ap-
parent from the resuits, 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 failing.

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 pesl film comprises a first base
of biaxial ariented 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 um (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/emz, 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
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 uitrasonic wave fusing, thus manufacturing
the toner container.

Two kinds of seal patterns for mounting the seal-
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mensions are as shown in Figure 39, The samples are
called samples 3 and 4.

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

As Comparison Examples, seal patterns shown 5  mm; the size of the tear tape 17b is 32.0 x 700 mm;
in Figures 32 and 33 are used with the pattern dimen- the size of the cover film 17a of sample e is 44.0 x 348
sions shown in Figure 39. The samples are called mm, and the size of the tear tape 17b is 32.0 x 700
samples ¢ and d. mm.

The four kinds of toner containers 12a are cou- The sealing member 17 is heat-sealed on the
pled by ultrasonic wave fusing with developingdevice 10  sealing surface of the toner container 12a having an
frames 12b having a boss for opening direction sup- opening of 30.0 mm x 301 mm with the seal patter of
port, thus producing four kinds of process cartridges. Figure 31 and with the pattern dimension shown in

The distance between the opening limiting mem- Figure 41 after corona discharge treatment. After
ber 18 and the developing frame 12bis 1 mm, and the confirmation of the correct paralielism between the
end seal member 21 of foamed polyurethane has a 75  seal bar 193 and the flange surface of the toner con-
thickness of 2 mm. tainer 12a is confirmed, the heat sealing is effected.

Figure 39 shows the opening strength when the Three kinds of toner containers 12a are coupied with
process cartridge B is opened approx. at 3000 developing device frames 12b having opening direc-
mm/min. As will be apparent from this results, the to- tion supporting bosses by ultrasonic wave bonding,
ner scattering does not occur upon the opening ofthe 20 thus producing three process cartridges.
sealing member 17 for the four kinds of the cartridges. The clearance betwaen the toner container 12a
However, with samples 3 and 4, the opening strength and the frame 12b is 1 mm, and the end seal 21 of
is very low, and therefore, the operativity upon the foamed polyurethane has a thickness of 2 mm.
opening is very satisfactory. ' Figure 41 shows the results of opening strength

On the other hand, with respectto thesamplesc 25  when the process cartridge B is opened at a speed of
and d (Comparison Examples), the opening strength apprax. 3000 mmvmin. As will be understood from the
is very high, and the opening operativity is poor even results, the opening strength of the sealing member
to such an extent of incapability of opening by an op- of each of the three kinds is very low, and therefore,
erator. the operativity is very good. Particularly, in the case

Using the four Kkinds of toner containers 12aand 30  of the mountain type sealing pattern having an apex
the pracess cartridge B, the puncture and falling tests angle 6 not more than 90 degrees in sample e is the
are carried out under the same conditions as in Ex- lowest.
periment 2-1. The results are shown in Figure 40. As However, with samples 5 and 6, the toner scatter-
will be understood from the results, even if the short ing does not occur upon the opening of the sealing
side seal pattern width T2 is reduced by 1-1.5mm 35 member, but with sample e the toner exists between
as compared with the longitudinal seal pattern width the sealing member 17 and the flange of the toner
T1, the sufficient durability strength is maintained in container 12a because of the large width Y6 {24 mm)
the puncture test and the falling test. at the end of the flange, and therefore, the toner scat-

As will be understood from the foregoing, even ters upon the opening of the sealing member with the
when the easy peel film is used as the sealingmem- 40  result of contamination in the neighborhood.
ber, the toner container exhibits low opening strength, Using the three kinds of toner containers 12a and
the good opening operativity and high durability the process cartridges B, the puncture strength and
against pressure by the use of the seal pattern descri- the falling test are carried out under the same condi-
bed above. tion as in Experiments 2-1. The results are shown in

45  Figure 42. As will be understood from this, the suffi-
(Experiment 2-3) cient durability against pressure is provided against
puncture and falling with samples 5 and 6.

Using the cover film 17a similar to the cover film With sample e, however, the seal is loose adja-
17a used in Experiment 2-1, a tear tape 17b of four cent the apex of the seal pattern because of the large
layer easy peel filmis heat-sealed, andthree kindsof 50  width Y6 (24 mm) at the ends of the flange, and there-
tear seal member 17 having different sizes are pro- fare, the saal is peeled from the apex of the mountain
duced as samples 5, 6 and sample e. seal pattern in both of the puncture strength and fall-

The tear tape 17b comprises biaxial oriented ing tests. The toner leakage occurs at the same pos-
polyester layer having a thickness of 16 um, a biaxial ition.
oriented nylon layer having a thickness of 26 um, a 55 From the foregoing, the angle 0 and the width Y8
low molecular weight polyethylene layer having a are preferably within certain ranges.
thickness of 30 um, and an EVA sealant layer having T T T
a thickness of 40 um. The heat seal condition of the This Sheet Has Been Replaced
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25 Figure 1 is a sectional view of an image form d'h
| oaded with a process cartridge, according to an enbodi nent of
i nventi on. Figure 2si s a secti ongpowseerfa t he process 3eartr
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descrl ption) The image form ng apparat us A, as shown in Fi gure 1,

proj ects eﬁrﬁém ge bearing i nmage 5 I nf or pmf.j on Ifsrp%rpe@adjagpn“hgg‘l’exl ﬁtp%,r%_l
to a pho senm?‘gge drum which is an exanpl ?m,e nd f}ggteggg%theme”eakagemrsm

As for the sealing member 17, an easy peel film
is used to hermetically seal the apening 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 iow molecular weight polyethyiene having a
thickness of 20 um, an EVA sealant layer having a
thickness of 50 um (four layer structure). The size of
the easy pse! film is 39.0 x 700 mm.

Such an easy peelfilm 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 kafem? 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 paralielism 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 sampies 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 ouf 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 sufficlent
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,
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the same position. From the foregoing, when the easy
peel film is used as a sealing member, the angle 8 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 (ZnQ)
or cadmium suifide (CdS) or the like. The shape ofthe
image bearing member is not limited to a drum, but
may be a beit.

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
bearing member and charging member are unified
into a cartridge detachably mountabie 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



beari ng nenber, and a devel oped inmage is formed on the photosensitive
menber. In synchronismw th the toner inage formation, the recording
material 2 is fed by 10 feeding neans 3, and an inmage form ng station
which is in the form@& a cartridgeEPp6dcIA2cartri dge B) 38t he toner inage
Is transferred onto a recording nmateri al fron1the phot osensitive drum by
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process means are unified into a cartridge, whichis § 2, An apparatus according to Claim 1, wherein said

detachably mountable to a main assembly of the ap- projections are provided in in said second frame,

paratus. An.image bearing member, charging means, and projects from said second frame to said first
developing means andfor cleaning means may be frame.

unified into a cartridge, which is detachabiy mount-

able to a main assembly of the apparatus. 10 3. An apparatus according to Claim 2, wherein said
The mounting member 15 for the photosensitive projections are provided in in said second frame,

drum may be used in the case that the photosensitive and said first frame is provided with openings for

drum is directly supported in the main assembly of the receiving the projections.

apparatus, as well as in the process cartridge.

Inthe foregoing, the toner container sealed bythe 15 4. An apparatus according to Claim 1 or 3, wherein
sealing member S is a process cartridge as an exam- said projections are in the form of bosses.

ple. The present invention is applicable to a toner re-

plenishing type in which the toner container directly 5. An apparatus according to Claim 1 or 4, wherein

supplies the toner into the toner container in the main said projections are inserted in holesformed in an

assembly of the apparatus. 20 end seal downstream of said opening with re-
in the foregoing, the image forming apparatus spect to a pulling direction of said sealing mem-
has been in the form of a laser beam printer, but the ber.

present invention is not limited to this, and is applica-

ble to an LED printer, an electrophotographic copying 6. An apparatus according to Claim 5, wherein a

machine, a facsimile machine, a word processor or 25 boss is provided in contact with the end seal up-

another image forming apparatus. stream of the end seal in the pulling direction,

As described in the foregoing, according to the said boss being effective to prevent pesling of the
present invention, the operativity in removing the end seal when the sealing member is pulled.
sealing member is improved while leakage of the de- : :

veloper is prevented, in a developing apparatus, 8 30 7. An apparatus according to Claim 1 or 4, wherein

process cartridge and an image forming apparatus. sald first and second frames pushes through the
While the invention has been described with ref- end seal a portion of said sealing member where

erence to the structures disclosed herein, it is not said sealing member starts to peel off when said
confined to the details set forth and this application sealing member is pulled.

is intended to cover suchmodifications orchangesas 35

may come within the purposes of the improvements 8. An apparatus according to Claim 1 or 5, wherein

or the scope of the following claims. " between said first and second frames, a separate

" hard plate is disposed between said first frame
and said second frame, wherein said sealing

Claims 40 member is mounted on the hard plate.

1. A developing apparatus for developing a latent 8. An apparatus according to Claim 1 or 5, wherein
image formed on an image bearing member, said projections are 1 mm - 3 mm away from the
comprising: pulling path,

a first frame having a developer container 45 .
for containing a developer; 10. An apparatus according to Claim 1, wherein said

a second frame having a developer carry- sealing member comprises a sealing film and a
ing member for carrying the developer supplied flexible tape having afirst portion extended along
from said developer container to supply the de- a surface of said seal film and a second portion
veloper to the latent image; 50 at the other surface of the seal film, wherein the

a sealing member for seaiing an opening seal film is torn along the first portion of the flex-
for supplying the developer from said developer ible taps by pulling the second portion of the flex-
container to said developer carrying member; ible tape.

wherein said sealing member is pulled be-
tween said first frame and said second frame s5  11. An apparatus according to Claim 1, wherein said
along a pulling pathin a pulling direction, whereby first and second frames are jomed by ultrasomc
the opening is cpened; wave fusing. o -

projections, disposed at both sides of the This Sheet Has Been Replac
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forming station, as shown in Figure 2, is such that 20
drum 7

Is rotated while the surface thereof is umformy char
chargi ng means 8, andgythe |ight | nmepe ds 2enAzhe optical system
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a sealing member.

ﬁ.

ratus. An image bearing member and two or more

process means are unified into a cartridge, whichis 5 2. An apparatus according to Claim 1, wherein said

detachably mountable to a main assembly of the ap- projections are provided in in said second frame,

paratus. An.image bearing member, charging means, and projects from said second frame to said first
developing means and/or cleaning means may be frame.

unified into a cartridge, which is detachably mount-

able to a main assembly of the apparatus. 10 3. An apparatus according to Claim 2, wherein said
The mounting member 15 for the photosensitive projections are provided in in said second frame,

drum may be used in the case that the photosensitive and said first frame is provided with openings for

drum is directly supported in the main assembly of the receiving the projections.

apparatus, as well as in the process cartridge.
inthe foregoing, the toner containersealed bythe 16 4. An apparatus according to Claim 1 or 3, wherein

sealing member S is a process cartridge as an exam- said projections are in the form of bosses.

ple. The present invention is applicable to a toner re-

plenishing type in which the toner container directly 5. An apparatus according to Claim 1 or 4, wherein

supplies the toner into the toner container in the main said projections are inserted in holesformed inan

assembly of the apparatus. 20 end seal downstream of said opening with re-
In the foregoing, the image forming apparatus spect to a pulling direction of said sealing mem-
has been in the form of a laser beam printer, but the ber.

present invention is not limited to this, and is applica- .

ble to an LED printer, an electrophotographic copying 6. An apparatus according to Claim 5, wherein a

machine, a facsimile machine, a word processor or 25 boss is provided in contact with the end seal up-

another image forming apparatus. stream of the end seal in the pulling direction,

As described in the foregoing, according to the said boss being effective to prevent peeling of the
present invention, the operativity in removing the end seal when the sealing member is pulled.
sealing member is improved while leakage of the de-

veloper is prevented, in a developing apparatus, a 30 7. Anapparatus according to Claim 1 or 4, wherein

process cartridge and an image forming apparatus. said first and second frames pushes through the
While the invention has been described with ref- end seal a portion of said sealing member where

erence to the structures disclosed herein, it is not said sealing member starts to peel off when said
confined to the details set forth and this application sealing member is pulled.

is intended to cover such modifications orchangesas 85

may come within the purpases of the improvements 8. An apparatus according to Claim 1 or 5, wherein

or the scope of the following claims. between said first and second frames, a separate

hard plate is disposed between said first frame
and said second frame, wherein said sealing

Claims 40 member is mounted on the hard plate.

1. A developing apparatus for developing a latent 9. An apparatus according to Claim 1 or 5, wherein
image formed on an image bearing member, said projections are 1 mm - 3 mm away from the
comprising: pulling path,

a first frame having a developer container 45 .
for containing a developer; 10. An apparatus according to Claim 1, wherein said

a second frame having a developer carry- sedling member comprises a sealing film and a
ing member for carrying the developer supplied flexible tape having a first portion extended along
from said developer container to supply the de- a surface of said seal film and a second portion
veloper to the latent image; 50 at the other surface of the seal film, wherein the

a sealing member for sealing an opening seal film is torn along the first portion of the fiex-
for supplying the developer from said developer ible tape by pulling the second portion of the flex-

- container to said developer carrying member; ible tape.

wherein said sealing member is pulled be-
tween said first frame and said second frame s§5  11. An apparatus according to Claim 1, wherein said
along a pulling path in a pulling direction, whereby first and second frames are joined by ultrasonic
the opening is opened; - wave fusing. '

projections, disposed at both sides of the e
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neans 4, and thereafter,

t he photosensitive dr

t he residua
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13.

14.

15,

16.

17.

18.

arts of the image formn

POgRTS frirdos,

a developing device for developing a latent
image formed on said image bearing member,
said developing device including,

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;

wherein said sealing member is pulied be-
tween said first frame and said second frame
along a pulling path in a pulling direction, whereby
the opening is opened;

projections, disposed at both sides of the
pulling path downstream of said opening in the
pulling direction, for limiting the pulling direction
of a sealing member.

A process cartridge according to Claim 12,
wherein said projections are provided in in said
second frame, and projects from said second
frame to said first frame.

A process cartridge according to Claim 13,
wherein said projections are provided in in said
second frame, and said first frame is provided
with openings for receiving the projections.

A process cartridge according to Claim 12 or 4,
wherein said projections are in the form of boss-
es.

A process cartridge according to Claim 12 or 15,
wherein said projections are inserted in holes
formed in an end seal downstream of said open-
ing with respect to a pulling direction of said seal-
ing member.

A process cartridge according to Claim 16,
wherein a boss is provided in contact with the end
seal upstream of the end seal in the pulling direc-
tion, said boss being effective to prevent peeling
of the end seal when the sealing member is
pulled.

A process cartridge according to Claim 12 or 16,
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.

escription wll

apparatus A and the process cartrldg
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sealing member is mounted on the hard piate.

20. A process cartridge according to Claim 12 or 186,

wherein said projections are 1 mm - 3 mm away
from the pulling path.

21. A process cartridge according to Claim 12,

wherein said sealing member comprises a seal-
ing film and a flexible tape having a first portion
extended along a surface of said seal film and a
second portion at the other surface of the seal
film, wherein the seal film is torn along the first
portion of the flexible tape by pulling the second
portion of the flexibie tape.

22, A process cartridge according to Claim 12,

wherein said first and second frames are joined
by ultrasonic wave fusing.

23. An image forming apparatus usable with a proc-

ess cartridge detachably mountable thereto,
comprising:
(a) a mount for detachably mounting a proc-
ess cartridge, wherein said process cartridge
including,

an image bearing member;

a developing device for developing a
latent image formed on said image bearing
member, said developing device including,

a first frame having a developer con-
tainer for containing a developer;

a second frame having a developer
carrying member for carrying the developer
supplied from said developer container to
supply the developer to the latent image;

a sealing member for sealing an open-
ing for supplying the developer from said de-
veloper container to said developer carrying
member;

wherein said sealing member is pulled
between said first frame and said second
frame along a pulling path in a pulling direc-
tion, whereby the opening is opened;

projections, disposed at both sides of
the pulling path downstream of said opening
in the pulling direction, for limiting the pulling
direction of a sealing member;

{b) transfer means for transferring a toner im-
age onto a recording material from said image
bearing member of sald process cartridge
mounted to said mount; and

{c) feeding means for feeding the recording
material.
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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 seal film for sealing an opening for sup-
plving the developer from said developer contain-
er to said developer carrying member;

a flexible tape having a first portion ex-
tended along a surface of said seal film and a
second portion at the other surface of said seal
film, said second portion being reversely extend-
ed 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;

projections, disposed at both sides of the
pulling path downstream of said opening in the
pulling direction, for limiting the pulling direction
of a seal film.

25. An apparatus according to Claim 24, wherein
said projections are provided in in said second
frame, and projects from said second frame to
said first frams,

26. An apparatus according to Claim 25, wherein
said projections are provided in in said second
frame, and said first frame is provided with open-
ings for receiving the projections.

27. An apparatus according to Claim 24 or 26, where-
in said projections are in the form of bosses.

28. Anapparatus according to Claim 24 or 27, where-
in sald projections are inserted in holes formed in
an end seal downstream of said opening with re-
spect to a pulling dirsction of said flexible tape.

29. An apparatus according to Claim 28, wherein a
"~ boss is provided in contact with the end seal up-
stream of the end seal in the pulling direction,
said boss being effective to prevent peeling of the

end seal when the flexible tape is pulled.

30. An apparatus according to Claim 24 or 27, where-
in said first and second frames pushes through
the end seal a portion of said seal film where said
seal film starts to peel off when said flexible tape
film is pulled.

31. Anapparatus according to Claim 24 or 28, where-
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As shown

film is mounted on the hard plate.

32. Anapparatus according to Claim 24 or 28, where-

in said projections are 1mm - 3mm away from the
pulling path.

33. An apparatus according to Claim 24, wherein

said first and second frames are joined by uitra-
sonic wave fusing.

34. A process cartridge detachably mountable to a

35.

main assembly of an image forming apparatus,
cm:

an image bearing member;

a developing device for developing a latent
image formed on said image bearing member,
said developing device including,

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

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

a seal film for sealing an opening for sup-
plying the developerfrom said developer contain-
er to said developer carrying member;

a flexible tape baving a first portion ex-
tended along a surface of said seal film and a
second portion at the other surface of said seal
film, said second portion being reversely extend-
ed 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;

projections, disposed at both sides of the
pulling path downstream of said opening in the
pulling direction, for limiting the pulling direction
of a seal film.

A process cartridge according to Claim 34,
wherein said projections are provided in in said
second frame, and projects from said second
frame to said first frame.

36. A process cartridge according to Claim 35,

37.

wherein said projections are provided in in said
second frame, and said first frame is provided
with openings for receiving the projections.

A process cartridge according to Claim 34 or 36,
wherein said projections are in the form of boss-
es.
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formed in an end seal downstream of said open- whereby the flexible tape is torn along the first
ing with respect to a pulling direction of said flex- portion, and the opening is opsned;
ible tape. 5 projections, disposed at both sides of
the pulling path downstream of said opening

39. A process cartridge according to Claim 38, in the pulling direction, for limiting the pulling
wherein a boss is provided in contact with the end direction of a seal film;
seal upstream of the end seal in the pulling direc- (b) transfer means for transferring a toner im-
tion, said boss being effective to prevent peeling 10 age onto a recording material from said image
of the end seal when the flexible tape is pulled. bearing member of said process cartridge

mounted to said mount; and

40. A process cartridge according to Claim 34 or 37, {c) feeding means for feeding the recording
wherein said first and second frames pushes material.
through the end seal a portion of said seal film 15
where said seal film starts to peel off when said 45. A developing apparatus for developing a latent
flexible tape film is pulled. image formed on an image bearing member,

comprising:

41. A process cartridge according to Claim 34 or 38, a first chamber for containing a developer;
wherein between said first and second frames,a 20 a second chamber having a developer car-
separate hard plate is disposed between said rying member for carrying the developer supplied
first frame and said second frame, wherein said from said first chamber to supply the developer
seal film is mounted on the hard plate. to the image bearing member;

a hard member as a partition between said

42. A process cartridge according to Claim 340r38, 25 first and second chambers, said hard member
wherein said projections are 1mm - 3mm away being a separate member from said first and sec-
from the pulling path. ond chambers and being mounted on a member

constituting said first chamber, said hard mem-

43. A process cartridge according to Claim 34, ber having an opening for the developer from said
wherein said first and second frames are joined 30 first chamber;
by uitrasonic wave fusing. a seal film for sealing said opening

a flexible tape having a first portion ex-

44. An image forming apparatus usable with a proc- tended along a surface of said seal film and a
ess cartridge detachably mountable thereto, second portion at the other surface of said seal
comprising: 35 film, said second portion being reversely extend-

(a) a mount for detachably mounting a proc- ed from an end of said first portion;
ess cartridge, wherein said process cartridge wherein said second portion of said flex-
including, ible tape is puiled between said first frame and
an image bearing member; said second frame in a pulling direction, whereby
a developing device for developing a 40 the flexible tape is torn along the first portion, and
latent image formed on said image bearing the opening is opened;
member, said developing device including, projections, disposed at both sides of the
a first frame having a developer con- pulling path downstream of said opening in the
tainer for containing a developer; pulling direction, for limiting the puliing direction
a second frame having a developer 45 of a seal film.
carrying member for carrying the developer
supplied from said developer container to 46. An apparatus according to Claim 45, wherein
supply the developer to the atent image; said projections are provided in a member consti-
a seal film for sealing an opening for tuting said second chamber, and projects from
supplying the developer from said developer 50 the member constituting said second chamber to
container to said developer carrying member, .the member constituting said first chamber.
said second portion being reversely extended _
from an end of said first portion; 47. An apparatus according to Claim 46, wherein
aflexible tape having a first portion ex- said projections are provided in a member consti-
tended along a surface of said seal filmand 55 tuting said second chamber, and said first frame
a second portion at the other surface of said is pravided with openings for receiving the projec-
seal film; tions. '
wherein said second portion of said -
23
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in said projections are inserted in holes formed in
an end seal downstream of said opening with re-
spect to a pulling direction of said flexible tape.

An apparatus according to Claim 49, wherein a
boss is provided in contact with the end seal up-
stream of the end seal in the pulling direction,
said boss being effective to prevent peeling of the
end seal when the flexible tape is pulled.

An apparatus according to Claim 45 or 48, where-
in sald first and second frames pushes through
the end seal a portion of said seal film where said
seal film starts to peel off when said flexible tape
fitm is pulled.

An apparatus according to Claim 45 or 49, where-
in said projections are 1mm - 3mm away from the
pulling path.

A process cartridge according to Claim 45,
wherein said first and second frames are joined
by ultrasonic wave fusing.

54. A process cartridge detachably mountable to a

main assembly of an image forming apparatus,
cm:

an image bearing member;

a developing device for developing a latent
image formed on said image bearing member,
said developing device including,

a first chamber for containing a devsloper;

a second chamber having a developer car-
rying member for carrying the developer supplied
from said first chamber to supply the developer
to the image bearing member;

ahard 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;

a flexible tape having a first portion ex-
tended along a surface of said seal film and a
second portion at the other surface of said seal
film, said second portion being reversely extend-
ed from an end of sald 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;

projections, disposed at both sides of the
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An apparatus according to Claim 54, wherein
said projections are provided in a member consti-
tuting said second chamber, and projects from
the member constituting said second chamber to
the member constituting said first chamber.

An apparatus according to Claim 55, wherein
said projections are provided in a member consti-
tuting said second chamber, and said first frame
is provided with openings for receiving the projec-
tions.

An apparatus according to Claim 54 or 56, where-
in said projections are in the form of bosses.

An apparatus according to Claim 54 or 57, where-
in said projections are inserted in holes formed in
an end seal downstream of said opening with re-
spect to a pulling direction of said flexible tape.

An apparatus according to Claim 58, wherein a
boss is provided in contact with the end seal up-
stream of the end seal in the pulling direction,
sald boss being effective to prevent pesling of the
end seal when the flexible tape is pulled.

. Anapparatus according to Claim §4 or 57, where-

in said first and second frames pushes through
the end seal a portion of said seal film where said
seal film starts to peel off when said flexible tape
film is pulled.

An apparatus according to Claim 54 or 57, where-
in said projections are 1mm - 3mm away from the
pulling path.

A process cartridge according to Claim 54,
wherein said first and second frames are joined
by ultrasonic wave fusing.

. An image forming apparatus usable with a proc-

ess cariridge detachably mountable thereto,
comprising:
{a) a mount for detachably mounting a proc-
ess cartridge, wherein said process cartridge
including,

an image bearing member;

a developing device for developing a
latent image formed on said image bearing
member, said developing device including,

a first chamber for containing a devel-
oper;

a second chamber having a developer
carrying member for carrymg the developer
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said flrst and second chambers, said hard
member being a separate member from said
first and second chambers and being mount-
ed on a member constituting said first cham-
ber, said hard member having an opening for
the developer from said first chamber,
aflexible tape having a first portion ex-
tended along a surface of said seal film and
a second portion at the other surface of said
seal film, said second portion being reversely
extended from an end of said first portion;
wherein said second portion of said
flexible tape is pulled between said firstframe
and said second frame in a pulling direction,
whereby the flexible tapse is torn along the first
portion, and the opening is opened;
projections, disposed at both sides of
the pulling path downstream of said opening
in the pulling direction, for limiting the pulling
direction of a seal film;
(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
material.

64. 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;

wherein said sealing member is puiled 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.

An apparatus according to Claim 64, wherein
said projection is provided on said second frame
and projects from said second frame to said first
frame.

66. An apparatus according to Claim 65, wherein
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An apparatus according to Claim 64 or 66, where-
in bosses, disposed at both sides of a pulling path
downstream of said opening in the pulling direc-
tion, for limiting the pulling direction of a sealing
member

An apparatus acconding to Claim 64 or 66, where-
in 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.

A process cartridge detachably mountable to a
main assembly of an image forming apparatus,
om:

an image bearing member;

a developing device for developing a latent
image formed on said image bearing member,
said developing device including,

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;

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 puliing direction.

A process cartridge according to Claim 869,
whaerein said projection Is provided on said sec-
ond frame and projects from said second frame
to said first frame.

A process cartridge according to Claim 70,
wherein said prajection is formed integrally with
said second frame.

A process cartridge according to Claim 68 or 71,
wherein bosses, disposed at both sides of a pull-

ing path downstream of said opening in the pull- .

ing direction, for flimiting the pulling direction ofa
sealing member

A process cartridge according to Claim 69 or 71,
wherein sard flrst and second frames pushes
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An image forming apparatus usable with a proc-
ess cartridge detachably mountable thereto,
comprising:
{a) a mount for detachably mounting a proc-
ess cartridge, wherein said process cartridge
including,

an image bearing member;

a developing device for developing a
latent image formed on said image bearing
member, said developing device including,

a first frame having a developer con-
tainer for containing a develaper;

a second frame having a developer
carrying member for camrying the developer
supplied from said developer container to
supply the deveioper to the latent image;

a sealing member for sealing an open-
ing for supplying the developer from said de-
veloper container to said developer carrying
member;

wherein said sealing member is pulled
between 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 direc-
tion;

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

(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
material.

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 seal film for sealing an opening for sup-
plying the developer from said developer contain-
er to said developer carrying member;

a flexible tape having a first portion ex-
tended along a surface of said seal film and a
second portion at the other surface of said seal
film, said second portion being reversely extend-
ed from an end of said first portion;
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the flexible tape is torn along the first portion, and
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.

An apparatus according to Claim 75, wherein
said projection is provided on said second frame
and projects from said second frame to said first
frame.

An apparatus according to Claim 76, wherein
said projection is formed integrally with said sec-
ond frame.

An apparatus according to Claim 75 or 77, where-
in bosses, disposed at both sides of a pulling path
downstream of said opening in the puliing direc-
tion, forlimiting the pulling direction of a seal film.

An apparatus according to Claim 75 or 77, where-
in said first and second frames pushes through
the end seal a portion of said seal film where said
seal film starts to peel off when said seal film is
puiled.

A process cartridge detachably mountable to a
main assembly of an image forming apparatus,
om:

an image bearing member;

a developing device for developing a latent
image formed on said image bearing member,
said develaping device including,

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 seal film for sealing an opening for sup-
plying the developer from said developer contain-
er to said developer carrying member;

a flexible tape having a first portion ex-
tended along a surface of said seal film and a
second portion at the other surface of said seal
film, said second portion being reversely extend-
ed 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 taps is torn along the first portion, and
the opening is opened;

an end seal drsposed downstream of said
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81. A process cartridge according to Claim 80, bearing member of said process cartridge
wherein said projection is provided on said sec- mounted to said mount; and
ond frame and projects from said second frame {c) feeding means for feeding the recording
to said first frame. material.

10

82. A process cartridge according to Claim 81, 86. A developing apparatus for developing a latent
wherein said projection is formed integrally with image formed on an image bearing member,
said second frame. comprising:

a first chamber for containing a developer;

83. A process cartridge according to Claim8Cor82, 15 a second chamber having a developer car-
wherein bosses, disposed at both sides of a pull- rying member for carrying the developer supplied
ing path downstream of said opening in the puil- from said first chamber to supply the developer
ing direction, for limiting the pulling direction of a to the image bearing member;
seal film. a hard member as a partition between said

20 first and second chambers, said hard member

84. A process cartridge according to Claim 80 or 82, being a separate member from said first and sec-
wherein said first and second frames pushes ond chambers and being mounted on a member
through the end seal a portion of said seal film constituting said first chamber, said hard mem-
where said seal film starts to peel off when said ber having an opening for the developer from said
seal film is pulled. 25 first chamber;

' a seal film for sealing an opening;

85. An image forming apparatus usable with a proc- a flexible tape having a first portion ex-
ess cartridge detachably mountable thereto, tended along a surface of said seal film and a
comprising: second portion at the other surface of said seal

{2) a mount for detachably mounting a proc- 30 film, said second portion being reversely extend-

ess cartridge, wherein said process cartridge ed from an end of said first portion;

including, wherein said second portion of said flex-
an image bearing member; ible tape is pulled between said first frame and

a developing device for developing a said second frame in a pulling direction, whereby
latent image formed on said image hearing 35 the flexibie tape is torn along the first portion, and
member, said developing device including, the opening is opened;

a first frame having a developer con- an end seal disposed downstream of said
tainer for containing a developer; opening with respect to the pulling direction;

a second frame having a developer a projection disposed in contact with said
carrying member for carrying the developer 4o end seal upstream of said end seal with respect
supplied from said developer container to to the pulling direction.
supply the developer to the latent image; )

a seal film for sealing an opening for 87. An apparatus according to Claim 86, wherein
supplying the developer from said developer said projection is provided on said second frame
container fo said developer carrying member; 45 and projects from said second frame to said first

aflexible tape having a first portion ex- frame.
tended along a surface of said seal film and
a second portion at the other surface of said 88. An apparatus according to Claim 87, wherein
seal fllm, said second portion being reversely said projection is formed integrally with said sec-
extended from an end of said first portion; 50 ond frame.

wherein said second portion of said
fiexible tape is pulled betwsen said first frame 89. Anapparatus according to Claim 86 or 88, where-
and said second frame in a pulling direction, in bosses, disposed at both sides of a pulling path
whereby the flexible tape is torn along the first downstream of said opening in the pulling direc-
portion, and the opening is opened; 55 tion, for limiting the pulling direction of a seal film

an end seal disposed downstream of
sald opening with respect to the pulling direc- 90, An apparatus according to Claim 86 or 88, where-
tion; in said first and second frames pushes through
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A process cartridge detachably mountable to a
main assembly of an image forming apparatus,
cm:

an image bearing member;

a developing device for developing alatent
image formed on said image bearing member,
said developing device including,

a first chamber for containing a developer;

a second chamber having a developer car-
rying member for carrying the developer supplied
from said first chamber to supply the developer
to the image bearing member;

ahard 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-
berhaving an opening for the developer from said
first chamber;

a seal film for sealing an opening;

a flexible tape having a first portion ex-
tended along a surface of said seal film and a
second portion at the other surface of said seal
film, said second portion being reversely extend-
ed from an end of said first portion;

wherein said second portion of said fiex-
ible tape is pulled between said first frame and
said second frame in a pulling direction, whereby
the fiexible tape is torn along the first portion, and
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 process cartridge according to Claim 91,
wherein said projection is provided on said sec-
ond frame and projects from said second frame
to said first frame.

A process cartridge according to Claim 92,
wherein said projection is formed integrally with
said second frame.

A pracess cartridge according to Claim 91 or 93,
wherein bosses, disposed at both sides of a pull-
ing path downstream of said opening in the pull-
ing direction, for limiting the pulling direction of a
seal film.

A process cartridge according to Claim 91 or 93,
wherein said first and second frames pushes
through the end seal a portion of said seal film

is constituted by a transfefhig
recordi ng materi al
photosensitive drum 7 san the procesepa®steordge B, while the tr
4 is supplied with a voltage having a polarity
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96. An image forming apparatus usable with a proc-

ess cartridge detachably mountable thereto,
comprising:
(a) a mount for detachably mounting a proc-
ess cartridge, wherein said process cartndge
including,

an image bearing member;

a developing device for developing a
latent image formed on said image bearing
member, said developing device including,

a first chamber for containing a devel-
oper;

a second chamber having a developer
carrying member for carrying the developer
supplied from said first chamber to supply the
developer to the image bearing member;

a hard member as a partition between
said first and second chambers, said hard
member being a separate member from said
first and second chambers and being mount-
ed on a member constituting said first cham-

. ber, said hard member having an opening for
the developer from said first chamber;

a seal film for sealing an opening;

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

wherein said second portion of said
flexible 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;

an end seal disposed downstream of
said opening with respect to the pulling direc-
tion;

a projection disposed in confact with
said end seal upstream of said end seal with
respect to the pulling direction;

(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
material.

97. A developing apparatus for developing a latent

image formed on an image bearing member,
comprising:

a first chamber for containing a developer; '

a second chamber having a developer car-
rying member for carrying the developer supplied
from said first chamber to supply the developer
to the image beanng member;
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roller Sc cgﬂé(tltutmg said first chamber. said hard mem-

ber having an opening for the develaperfrom said
first chamber;

a seal film for sealing an opening;

a flexible tape having a first portion ex-
tended along a surface of said seal film and a
second portion at the other surface of said seal
film, said second portion being reversely extend-
ed from an end of said first portion;

wherein said second portion of said flex-

10

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

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

99. An image forming apparatus usable with a proc-

ess cartridge detachably mountable thereto,
comprising:
{a) a mount for detachably mounting a proc-

ible tape is pulled between said first frame and 15 ess cartridge, wherein said process cartridge

said second frame in a pulling direction, wheraby including,

the flexible tape is torn along the first portion, and an image bearing member;

the opening is opened; a developing device for developing a
first projections, disposed at both sides of latent image formed on said image bearing

the pulling path downstream of said opening in 20 member, said developing device including,

the pulling direction, for limiting the pulling direc- a first chamber for containing a devel-

tion of a sealing member; oper;

an end seal disposed downstream of said a second chamber having a developer
opening with respect to the pulling direction; carrying member for carrying the developer

a second projection disposed in contact 25 supplied from said first chamber to supply the
with said end seal upstream of said end seal with developer to the image bearing member;
respect to the pulling direction. a hard member as a partition between

said first and second chambers, said hard

98. A process cartridge detachably mountable to a member being a separate member from said
main assembly of an image forming apparatus, 30 first and second chambers and being mount-
cm: ed on a member constituting said first cham-

an image bearing member; ber, said hard member having an opening for

a developing device for developing alatent the developer from said first chamber;
image formed on said image bearing member, a seal film for sealing an opening;
said developing device including, 35 a flexible tape having a first portion ex-

a first chamber for containing a developer; tended along a surface of said seal {ilm and

a second chamber having a developer car- a second portion at the other surface of said
rying member for carrying the developer supplied seal film, said second portion being reversely
from sald first chamber to supply the developer extended from an end of said first portion;
to the image bearing member; 40 wherein said second portion of said

a hard member as a partition between said flexible tape is pulled between said first frame
first and second chambers, said hard member and said second frame in a pulling direction,
being a separate memberfrom said first and sec- whereby the flexible tape is torn along the first
ond chambers and being mounted on a member portion, and the opening is opened;
constituting said first chamber, said hard mem- 45 first projections, disposed at both sides
ber having an opening for the developer from said of the pulling path downstream of said open-
first chamber; ing in the pulling direction, for limiting the pull-

" a seal film for sealing an opening; ing direction of a sealing member;

a flexible tape having a first portion ex- an end seal disposed downstream of
tended along a surface of said seal fimanda 50 said opening with respect to the pulling direc-
second portion at the other surface of said seal tion;
film, said second portion being reversely extend- a second projection disposed in con-
ed from an end of said first portion; tact with said end seal upstream of said end

wherein said second portion of said flex- seal with respect to the pulling direction.
ible tape is pulled between said first frame and 55 {b) transfer means for transferring a toner im-
said second frame in a pulling direction, whereby age onto a recording material from said image
the flexible tape is torn along the first portion, and bearing member of said process cartridge
the opening is opened; mounted ho sald mount; and

29
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whi ch the toner image is fixed on the recording material 2. (Process
cartridge nounting neans) 20 In the image form ng apparatus A,
there is provided a cgrtridge nountgpgesteansgz f or securedlsgg receiving the
process cartridge B. As shown in Figure 3, the nounting or denounting of

t he process cartr'idge relative to the main assenbly 13 is effected after
25 openi ng fHée iﬂ%ﬁ'?i‘@i;?'ré?fﬂ@ﬁ’ thpJecordild nper part of the main assenbly 13 is
provi ded w {Mgtensl. openi ng nenber 14 operable by a hinge 14a. \Wen the
openi ng nenber 14
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-13- is opened, there is a cartridge guiding nenber (not shown) at the left
and right inside surface of the opening nenber 14. These gui di ng nenbers
function as a guide for insertion ofgdd@qRs0Eess cartridge B. The 5
process cartridge Bis inserted al ong ﬁe gui de, and then-the -openi-ng--- -
menber 14 is closed, by which the process cartridge B is nE,unte to the

i mage form ng apparatus A. (Process cartridge) This Sheet Has Been Replaced
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The description will be made as to the process cartridge B nmounted to the
I mge form ng apparatus A This process cartridge B conprises an inage
bearing menber and at |east one procapyédgae@ns. As 15 for the processing
means, there are for exanple, a charging nmeans for charging the surface of
the i mage bearing nenber, a devel oping neans for formng a toner inmge on
the i mage bearing nenber, a cleaning neans for cleaning the residual toner
fromthe inmage bearing 20 nenber surface, or the |ike. The process
cartridge B of this enbodi ment conprises an el ectrophot ographic
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phot osensitive drum 7 as the inmage bearing nenber, a charging neans 8, an
exposure neans 9, a devel oping neans 10, and cl eaning neans 11, wherein the

25 photosensitive drum9 is surroundgh dsfg§Efy, as show in Figure 2. These
processing neans are integrally contained in a housing, thus form ng an

exchangeabl e -14- cartridge which can be | oaded into or taken out of the
mai n assenbly of the apparatus.
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The parts of the process cartridge B will be described in the order of

phot osensitive drum?7, 5 chargi ng neans 8, exposure neans 9, devel oping
means 10 and cl eaning neans 11. (Phot@sfgigh fAlze drunm) The photosensitive
drum7 in this enbodi nent conprises a drum base of cylindrical alum num and
an 10 organic photoconductive |ayer applied thereon. The photosensitive
drum7 is nounted rotatably on the housing 12. A flange gear nounted to one
| ongi tudi nal end of the drum?7 is driven by a driving force froma driving
notor provided in the main assenbly, by which
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FIG 4
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15 the photosensitive drum7 is rotated in a direction indicated by an
arrow in Figure 2 in accordance with inmage form ng operation. (Charging
means) Charging nmeans functions to gpigfeefstracharge 20 the surface of the
phot osensitive drum7, and in this enbodinent, it is a so-called contact
charging type in which a charging roller 8 is rotatably nmounted on a

cl eaning container 12c. The charging roller 8 conprises a netal roller
shaft 8a, an 25 electroconductive epgastic | gyer thereon, a high resistance
el astic layer and a surface protectip -

I5b—71
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| ayer. The el ectroconductive elastic |ayer conprises a carbon di spersed
I n elastic rubber |ayer of EPDM or NBR or another elastic rubber layer. It
is effective to introduce a bias vol tgpdsrssh b he roller shaft 8a. The high
resi stance elastic layer is of urethane 5 rubber or the like, and as an,
exanple, it contains a small anmount of el ectroconductive fine powder. It is
effective to limt |eakage current to the photosensitive drum?7 to prevent

sudden bi as vol t age

FIG 7

This Sheet Has Been Replaced
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drop even when the charging roller is contacted to a 10 high

el ectroconductivity portion such as a pin hole of the photosensitive drum
7. The protection |ayer is constituggg oPaget hyl net hoxynyl on, so that
plastic material in the high reS|stance elastic layer or in the

el ectroconductive elastic layer is directly 15 contacted to the

phot osensitive drum 7 to deteriorate the surface of the photosensitive drum
7. The charging roller 8 is contacted to the photosensitive drum 7, and for
the image formation, the charging roller 8 is driven by the rotation of the
20 photosensitive drum7, and the superi nposggy
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abplicétion of the DC voltage and the AC voltage to the charging roller 8
Is effective to uniformy charge the surface of the photosensitive drum7.

(Exposure nmeans) 25 The eppmesgrerag ation 9 is effective to expose
the surface of the photosensitive drum7 uniformy charged by the charging
roller 8 to light inmage -16- supplied froman optical system1, thus

formng an

v 178 |7a1 |7a2
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electrostatic latent image on the surface of the drum7. An opening 9 for
i ntroducing the light image forned in the top surface of the housing 12 5
constitutes the exposure neans. égg¥ﬁbga§ng means) As shown in Figure 2,

t he devel opi ng neans 10 conprisE a toner container 10a for containing
toner, and toner feeding nmenber 10b reciprocable in the 10 direction

I ndi cated by an arrow to feed the toner, in the toner container 10a.
Non-rot at abl e magnet 10c is provided therein. By the rotation thereof, a
devel opi ng sl eeve 10d carrying a thin toner |ayer, is

I7b
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fed to a devel opi ng zone where the devel oping sleeve 15 10d is spaced from
a photosensitive drum7 with a small gap. Wien the toner layer is to be
formed on the surface of the devel oge ogg1eRye 10d, the toner and the

devel opi ng sl eeve 10d are contacted to 20 triboelectrically charge the
toner to a sufficient extent to develop the latent inmage on the

phot osensitive drum7. 1In order to regulate the |ayer thickness of the
toner, there is provided a bl ade 10e, as shown. 25 (d eaning neans)

14
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The cl eaning nmeans 11, as shown in Figure 2. conprises a cleaning blade 11a
for scraping toner off -17- the drum 7 by contact to the surface
thereof, a receptor sheet 11b di spogggePelepat he bl ade 1la lightly
contacted to the surface of the photosensitive drum?7 to receive the toner
scraped by the cleaning 5 blade 11a, a nmenber 11c for feeding to a rear
part of the container the residual toner received thereby, and

17
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a residual toner container 11d for containing the renoved residual toner.
(Phot osensi tive drum nounting nenber) 10 The description wll be
made as to nounting nenber for rotaphlegtsorwati ng t he phot osensitive drum
to the housing 12. As shown in Figure 4, to one end of the cylindrical

al um num base of the photosensitive drum7, a flange gear 7a i s nounted.
The flange gear 15 7a is injection-nolded froman insulative plastic

mat eri al such as pol ycarbonate 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
adhesi ve.
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The supporting nmenber 15 is inserted into a bore 7b. 20 fornmed in the -
flange gear 7a to rotatably support the photosensitive drum7. As shown in
Figure 4, the nounting nmenber 15 cogpbigserazfirst conductive nenber 15b
projected fromone side surface of the base 15a, and a second 25
conductive nmenber 15c projected fromthe other side of the base 15a. An
extension 15d is extended fromthe base 15a. A plastic materi al

\\\\\l\\ \l\l\\ \\\l\l\ \\\\
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cylindrical nenber 15e
TONER s |AGAINST
PULL (kgf)
EX. | 2.1
EX.2 2.2
COMP. EX. | 5.1
FI1G. IO
STRENGTH
PC AGAINST
OPENING (kgf)
EX. | 3.6
EX. 2 3.8
COMP.EX. 8.1
FI1G 20
STRENGTH STRENGTH
AGAINST AGAINST
PULL (kgf) OPENING (kgf)
EX.3 3.2 4.3
EX. 4 3.4 4.5
COMP.EX.2 6.7 10.8
s F1G. 21




-18- is mounted to an end of the second conductive nenber 15c. The first
conductive nenber 15b are electric contacts for electrically grounding the
phot osensitive drum 7. \Wen the progeggs1egfisi dge B is nmounted in the main
assenbly 13, the first conductive nenber 15b is contacted to a grounding
contact (not shown) of the main assenbly 13. On the other hand, the second
conductive 10 nenber 15c is inserted into the bore 7b of the flange gear
7a to rotatably support the photosensitive drum

STRENGTH FALLING
AGAINST TEST
PRESSURE (gf)
EX.3 510 NO TNR LEAK
EX.4 540 NO TNR LEAK
COMP. EX. 2 350 TNR LEAK
STABILITY
EXPANSION (mm)| AGAINST
TEARING
EX.5 0.75 SMOOTH
EX.6 0.78 SMOOTH
REMAINING | IMPROPER
SEALANT |IMAGE
EX. | 0 o)
EX. 2 0 0
COMP.EX. 5 3
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7. As shown in Figure 5 a base portion 15cl received by a bore 12cl of the
cl eani ng device 12c, and a shaft portion 15c2 received by the bore 7b of
the flange 15 gear 7a, are integragpyef1@srRgl t hrough a stepped portion
15c3. An end of the shaft 15c2 is converged toward the end for easy
insertion into the bore 7b. Wen the second conductive nmenber 12c is
inserted into the bore 7b of the flange gear 7a, the 20 end thereof is
brought into contact with a contact 7c (Figure 4) in the photosensitive
drum 7, and the photosensitive drum7 is electrically connected with the

el ectric ground of the main assenbly 13 through
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the second and first conductive nenbers 15¢ and 15b. 25 For this purpose,
the first and second conductive nenbers 15b and 15c are of

el ectroconductive material. For ex ' y be a steel, stainless

st eel brass, alum numor the | ?ﬁ*gﬂ‘éﬂﬁ th nickel chrone. In this

enbodi nent, the base 15a and the extension 15d are integrally formed with
the first and second conductive nenbers 15b and 15c. 5 The

pl astic cylindrical nenber 15e is nmade of
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a material exhibiting sufficient sliding property relative to the flange
gear 7a. The exanpl es include pol yacetal, polybutylene terephthal ate,

pol ycarbonate or the |like material. E#&gﬂ&j;k@ outsert-nol ded on the 10
shaft portion 15c2 of the second conductive nenber 15c¢, or a cylindrical
menber 15e is press-fitted to the shaft portion 15c2. Further
alternatively, it may be bonded by an adhesive. Wen the cylindrical nenber
15e is inserted into the bore 7b of the flange gear 15 7a, it is contacted
to the inside peripheral surface of the bore 7b to support the

phot osensitive drum 7. Therefore, when the inmage formation is carried out
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using the process cartridge B nounted, the flange gear 7a is in sliding
contact with the plastic material. 20 cylindrical nenber 15e of the
mount i ng menber 15, and therefore, ghwesilebAs1g property is inproved. For
this reason, the scraping of the flange gear 7a of the plastic material by
sliding contact with the netal shaft, is prevented, as contrasted to 25

the prior art. |In addition, the noise production can be avoided. Since the
cylindrical menber 15e is of {70 17
S4 ’7‘ lZ’b
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insul ative material, the current to be fed to the electric ground is
prevented fromflowng into the other path such as flange gear 7a or the
like. Referring to Figure 6, di nensgpoyes1@b7 Ari ous parts of the nounting
menber 15 in this enbodinment will be given. Figure 6Ais a front view of

t he nmounting nenber 15 as seen fromthe second conductive nmenber 15c.
Figure 6A is a sectional plan view. A dianmeter DL of the first conductive
menber 15b: 10 approx. 8 mm A projected length L1 of the first conductive
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menber 15b fromthe base 15a: approx. 12 mm Di aneter D2 of the base portion
of the second conductive nenber: approx. 12 mm 15 D aneter D3 of the
shaft portion of the second conduct igteo gaabek2 15¢c: approx. 10 mm Proj ect ed
|l ength L2 of the second conductive nenber 15c¢ fromthe base 15a: approx. 25
mm Di aneter D4 of a hole 15al, for screw, of the 20 extension: approx, 4
nmm Di aneter D6 of an el ongated hol e 15d2: approx. 4 mmlIn order to nount

t he photosensitive drum?7

Pl 17a
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FIG 33A
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to the ‘cleaning frame 12c by he nounting nember 15, as 25 shown in Figure
4, the shaft portion 15¢c2 of the nmounting nmenber 15 is inserted into the
bore 7b of the flange gear 7a nount gdo@s doh@AzPhot osensitive drum 7 -21-
t hrough a hole 12cl of the cleaning container 12c. At this tine, an end
portion of the shaft portion 15c2 is contacted to a ground contact 7c in

t he photosensitive drum7. An elongated hole or slot 15d2 in the

F1G. 34
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5 extension 15d is engaged in the positioning boss 12c2 of the cleaning
container 12c, and a screw 16 is threaded to the cl eaning container 12c

t hrough the hol es 15al and 15d2 for gpgediroyA@ base 15a and the extension
15d, respectively, thus securing the 10 nounting nenber 15 to the cl eaning
container 12c. Simlarly, at the other |ongitudinal end of the

phot osensitive drum 7, the shaft portion of the nounting nmenber is inserted
into a bore of the flange nounted to the end of the drum Here, the simlar
15 supporting manner nay be used with the use of the nounting nmenber 15.
However, in the case of this end,

CURL EXPANSION | TEAR

{mm) WIDTH{mm) | STABILITY
EX.1-1 2.0 0.73 SMOOTH
EX.I-2 1.8 0.75 SMOOTH
EX. 1-3 1.9 0.81 SMOOTH
EX.1-4 L.O 0.79 SMOOTH
EX.l-a 15.5 -_ —
EX.1-b 10.3 4.5] NON-~-SMOOTH

- - FI1G. 36

nmlu‘ ﬁii\fﬁfi \’i\

52



the provision of the plastic material cylindrical nmember 15e is not

I nevitable. (Sealing nenber for toner container) 20 The sealing
menber nounted to the toner contai ngpoksfeoral2l be described. As shown in
Figure 7, the toner container 12a is provided with an opening 12al the
toner contained in the container is supplied to a devel opi ng sl eeve through
an opening. However, 25 when the process cartridge B is not used, the
toner in the container may | eak out or. rmay be wetted during storage or
transportation of the process cartridge B,

STRENGTH
e Y6 | Y2 G |[TI [ T2 | T |AGAINST

(degq.) | (mm){{mm) {(mm)|{(mm}{{mm)|{(mm){ OPENING
(kgf)

SMPL I| 160 |5.0 [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 |36.5|49.0| 3.5} 3.5 |403 82

Fl1G 37

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

FI1G 38
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-22- if the opening 12al is open. A sealing nmenber S is nounted to close

t he opening for the purpose of hernetically closing the opening 12al before
use and permtting opening thereof gpggstmgabhereof. The sealing nenber S
conprises a cover seal 17a and a flexible tear tape 17b made integral by
fusing or the like, to constitute a cover nmenber 17. The cover nenber 17 is

mounted to the opening limting menber 18 by fusing or the like. The
limting nmenber
STRENGTH
© Y6 1 Y2| G [Tt | T2 | T [AGAINST
(deg.) [{{mm]}{mm)i{mm){{mm){{mm){{mm)|OPENING
) (kgf)
SMPL 3] 160 |50 [36.5490|3.5 2.0 |230 4.5
SMPL 4| 160 [5.0 |36.5{49.0|3.5 2.5 |28.8 6.0
SMPLc| 180 |5.0 [36.5|490| 3.5 | 3.5 |49.0 1.2
SMPLd| 160 |5.0 |36.5{49.0]| 3.5 ] 3.5 {40.3 9.5
STRENGTH
AGAINST
PUNCTURE | FALL TEST
(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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10 18 is nounted adjacent the opening 12al of the toner container 12a, by
whi ch the opening 12al is hernetically closed. (Cover seal) As shown in
Figure 8A, the cover seal 17a 15 corgpgeafsoragbase material 17al and a

seal ant | ayer 17a2. The material of the base nenber 17al is such as to
permt sufficient maintenance of sealing property of the opening of the

HIIiIl

lIIIll |\ll ll

container and to 20 exhibit one directional tearing tendency. Exanples
i nclude uniaxial oriented filmmaterial or sheet, such
| STRENGTH
) Y6 | Y2 | G |TI | T2 | T JAGAINST
(deg.) |{mm){{mm) [(mm)|{(mm)|(mm)|(mm)}{OPENING
- (kgf)
SMPL 5| 160 |5.0 |30.0{40.0| 3.0 |2.0 [23.0 q.|
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 S 320 NO TNR LEAK
SMPL 6 320 NO TNR LEAK
SMPL e 170 TNR LEAK
is Sheet Has Been Re| aced :



as”uni fxi al oriented pol yet hyl ene, uni axi al oriented pol ypropyl ene,

uni axi al oriented foanmed pol ypropylene materials or the like. 25

By the use of such a film the force_.required for tearing the cover sheet
17 can be reduced, and in addition,EfﬂgﬂVP60% of the toner opening provided
by the tearing can be nade uniform As for the base material 17a

exhi biting stable |longitudinal tearing property and exhibiting a

- STRENGTH
e Ye| Y2 | G TIHI1T2 T {AGAINST
(deqg.) {{mm)|{mm)|{mm){(mm){(mm){{mm)]OPENING
(kgf)
SMPL 7| 160 5.0130.0140.0| 3.0 | 2.0 {23.0 4.3
SMPL 8| 130 9.5|30.0140.0| 3.0 | 2.0 | 9.5 2.3
SMPL f 85 [24.0130.0140.0/3.0 ]2.0}5.4 1.5
STRENGTH
AGAINST F
PUNCTURE | FALL TEST
(gf)
SMPL 7 415 NO TNR LEAK
SMPL 8 415 NO TNR LEAK
SMPL f 203 TNR LEAK
This Sheet Has Been Replaced '
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UOoHTA~3 IPas
substantial filmstrength, there is drawn foanmed 5 polypropylene filmor
the like having a filmthickness of approx. 120 - 140 [err]n1 an average
density.of_0.6.glcc..-..0.-9. glcc. -appr ox. preferably T 17a2

is refefvbﬂﬁ ﬁﬁf?%tﬁ@ﬂ

ene Xeal ant to pern1t easy : V’Lfﬁeh
| ayddl ‘ofsathont @arzdl0.- tape-17b-which will be descrybed

sea*](heatqfusung) J7anot herdeXbnpl es i ncl ude V|nylﬁ .
r esjin. tAddiztH) onakddy.,...i.npplse . sealii ng or high freqqpncy MEId
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DEVELOPING AFPARATUS,

PROCESS CARTRIDGE AND IMAGE FORMING APPARATUS

FIELD OF THE INVENTION AND RELATED ART

S : The present invention relates to a developing
apparatus, a process cartridge and an image forming
apparatus

The image forming apparatus includes an
electrophotograpghic copying machine or a printer,

10 using a developer. )

An electrophotographic type image forming
apparatus are widely used as in copying machine or the
like. In such an apparatus, a photdsensitive drum 1
is unifbrmly charged and ié selectively axposed to

13 form a latent image. The latent image is visualized
with a developer, and the visualizing image is
transferxred onto a recording material. In such an
apparatus, a photosensitive drum and a developing
device having a developer container or the like are

20 unified into a cartridge. The cartridge is mounéed.tc
a main assembly of the apparatus. The latent image
formed on the photosensitive drum is developed using a
developer accommodated in the developer container in
the cartridge. |

25 In order to prevent leakage of the developer
from the container during transportation, the opening
of the developer container is sealed by a sealing

This is the replacement sheet
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several tens percent of ethylene-vinyl acetate copolynmer material is used,
the filmthickness is preferably 10 - 30 [err]min consideration of
bondi ng strength, further preferably, the filmthickness is 20 approx. 15
- 25 [err]m (Tear tape) The tear tape 17), as shown in Figure 8B,

t he

conprises a base material 177bl and a seal ant |ayer 17b2 at each of the
front and back sides. 25 The material of the base nmenber 17bl is
required to have sufficient strength to permt tearing of the cover seal
17a, nore particularly, the tensile -3~ -

10

15

24

25

member. Prior to the staxt of the use, the operator
removas the sealing member to open the developer
container, by which the develdoper contained in the
container is supplied to the developing roller or the
like through the opening. When the operator opens the
containar, if the operator pulls the ssaling member
obliquely through an error, the opening action dces
not performed as desired with the result that a
desired copening region is not provided. When the user
pulls the sealing member, the sealing member‘rubs the
end sealing member with the reswlt that the sealing
member is peeled off the frame with the result of
larger force required for pulling the sealing member.
In addition, the developer leaks from the peeled

portion.

SUMMARY OF THE INVENTION

Accordingly, it is a principai abhject of the
present inventidn to provide a developing apparatus,
process cartridge and an image forming apparatus in
which the coperativity in removing the sealing member
is improved. | .

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

It is a further object of the present

This is the replacement shoet
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strength thereof is preferably approx. three tines that of the cover seal
17a. Exanples of usable nmaterials include biaxial oriented polyester,

bi axi al oriented pol ypropyl ene, polystyrene, biaxial oriented 5 nylon or
another filmor sheet material. Particularly, biaxial oriented polyester
filmhaving a filmthickness of approx. 20 - 40 pmis preferable. The
material of the sealant layer 17b2 is simlar to that of the sealant | ayer

17a2 of the cover
-3~

invention to provide a developing apparatus, process
cartridge and an image forming apparatus in which the
operativity when the operator uses the cartridge, is

1mproved.

5 _ These and other ohjgcts, features and
advantages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the

present invention taken in conjunction with the

19 accompanying drawings.

BRIEF_DESCRIPTION OF THE DRAWINGS

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

15 éresent invention.

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

Figure 3 is & sectional view of the image

20 forming apparatus when it is opeuned.

Figure 4 illustrates a pﬁotésensitive drum
mounting member,

Figure 5 is a sectional view of a second
conductive member of the mounting member.

25 Figure 6 shows dimensions of the mounting

membear.
Figure 7 is a perspective view wherein a

Thie g the repianament zhoet
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10 seal 17a. Wen the sealant layers 17a2 and 17b2 are heat-fused for the
pur pose of unifying the cover seal 17a and the tear tape 17b, they are of
simlar materials for better fusing together therebetween. Wen the seal ant
| ayer 17b2 is of polyethylene sealant 15 containing several - several tens
percent of ethylene- vinyl acetate copolyner, is used, it has preferably a
fil mthickness of approx. 20 - 40 [err]min consideration of the bonding
strength. Further preferably, the filmthickness is approx. 25 - 35 [err]m
20 As for the tear tape 17b_gas shown in Figure 9, a nylon layer
N may be provided to provide cushion ' .

toner container, an opening regulating member and a
cover member are disassembled.

Figure 83 is a sectional view of a cover
seal. |

5 Figure 8B is a seclional view of a tear tape.

Figure 9 illustrates a tear tape according to
a further embodiment.

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

10 Figure 1l illustrates a covering memSer which
is curied.

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

Figure 13 illustrates a ratic of the cover

15 seal and the tear tape.

Figure 14 illustrates mouating ofxa
developing frame to a toner container with a sealing
member. s

Figure 15 illustrates preésure applied to the

20 - cover seal by an intermal pressure of the toner
container.

Figure ‘16 illustrates a torn cover seal.

Figure 17 is a sectional view of an example
having an end seal.

25 Figure 18 illustrates a limiting boss for
limiting pulling of the ‘Lf.ear tape.

Figure 19 is a table of experimental results
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property upon the heat sealing between the base material 17bl and the

seal ant | ayer 17b2. The nylon layer N preferably has a filmthickness of
approx. 10 25 - 20 [err]m and further preferably approx. 13 - 17 [err]m
In this enbodi nent, the cover seal 17a and the tear tape 17b shown in _
Figure 8, are made integral -25- by heat-sealing, as shown in Figure 10,
to constitute a cover nenber 17. At this time, one |ongitudinal end

-5~

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

5 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
ahout strengths of the toner container and the process
cartridge against pressure and falling test.

10 Figure 23 is a table of experimental results
about tear expansion of the covar seal and stability
of tearing, when the tear tape is pulled.

Fiéure 24 is a table of experimental results
about residual sealant and improper image formation,

15 when the tear tape is pulled out.

Figura 25 illustratas a cpnventional saaling
member in which a cover film and a tear tape are
entlrely heat-sealed.

Figure 26 illustrates curling of the sealing

20 member. .

Figufe 27 illustrates a sealing member in
which a cover film and a tedr tape are heat-sealed at
an overlapped marginal regions.

Figure 28 illustrates a sealing member in

25 which a cover film and a tear tape are heat-sealed at
spots in a longitudinal periphery.

Figure 29 illustrates a sealing member
This is the replacement sheel
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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 17al of the
cover seal 17a is high upon the heat-fusing between the cover seal 17a and
the tear 10 tape 17T, the cover nenber 17 may curl as shown in Figure 11
by the heat-pressing. If this occurs, the cover nenber 17 is unable to be
correctly nounted to the opening limting nmenber 18. In order to suppress
the anount of curl, the heat-contractiopn_ ratio of the

wherein the heat seal 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

5 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
accorxrding te a first embodiment in which the sealing

10 member is sealed in a mountain pattern on an'opening
limiting member.

Figure 32 illustrates a conventional seal
pattérn in whbich the sealing member is sealed in the
form of a frame on the opening limiting membex.

15 Figure 33 illustrateé a conventiocnal seal
pattern in which a sealing member is sealed in the
form of & mountain on an gpening regulating member,
and a seal width is uniform.

Figure 34 illustrates a toner containex

20 hnaving se2ling member, te which a developing frame is
mounted.

Figure 35 is a sectional view having an end
seal.

Figure 36 is a table of experimental results

25 as to amount of curling, tearing expansion width and
tearing stability in 2 heat seal pattern of the cover

£film and the tear tape.
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16 base material 17al of the cover seal 17a is approx. 1 - 10 in the
drawi ng direction, and approx. 0.1 - 3 %in the non-draw ng direction,
preferably. The heat-contraction ratio is neasured when the covering nenber
17 is placed in a gear type hot 20 w nd oven at 120 [err]C for 15 mn.
(Opening Iimting nenber) The covering nenber 17 is nounted to the opening
portion of the opening limting nmenber 18 shown in Flgure 7. The opening
limting nenber 18 is 25 effective to limt the width of the opening when
the toner is supplied fromthe toner container 12a to the

Figure 37 is a table of seal pattern
dinmensions for heat seal ol Lhe sealloyg member in
experiment 2-1.

Figure 38 shows results of puncture strength

5 and falling test in experiment 2-1.

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

Figure 40 is a table of results of punctﬁre

10  strength and a falling test in experiment 2-2.

Figqure 41 is a table of seal pattern
dimensions for heat szeal of the sealing member in’
experiment 2~3.

Figure 42 is a table of puncture strength and

15 falling test in experiment 2-3.
Figure 43 is a table of seal pattern

dimension for heat seal of the sealing nember.

Figure 44 is a table of results of the

puncture strength and falling test in experiment 3—@.

20
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to the accompanying drawings, first
embodiment of the present invention will be described.
Embodiment 1
25 Figure 1 is a sectional view af an image

forming apparatus locaded with a process cartridge,
according to an embodiment of the present invention.
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devel opi ng sl eeve 10d. The opening limting nenber 18 has a thickness of
0.3 - 2 mand is of polyester plate, polystyrene plate, nylon plate, ABS
plate or the like formed into a sheet. The opening 18a is fornmed by
punching or nmolding. The opening limting 5 nenber 18 is nounted to the
fl ange 12a2 around-the opening 12al of the toner container by ultrasonic
wave fusing or the like, and therefore, it is preferably of the sane
material as the container 12a. Therefore, if

a

-

Figure 2 is a sectional view of the process cartridge.
(General description)
The image forming apparatus A, as shown in

Figure 1, projects light image bearing image

5 information from amn optical system 1 to a
photosensitive drum which is an example of the image
bearing member, and a developed image is formed on the
photosensitive member. In synch:onism with the ftoner
image formation, the recording matexial 2 is fed by

10 feeding means 3, and an image forming station which is
in the form of a cartridge (process cartridge B), the
toner image is transferred onto a recording material
from the photosensitive drum by transfer means 4. The
recording material 2 is fed to fixing means 5, where

13 the toner image is fixed on the recording material,
and the recording material is discharged to a
discharge station,

A process cértridge B constitufgng the image

forming station, as shown in Figure 2, is such that

20 the photosensitive drum 7 is rotated while the surface
thereof is unifdrmly charged by charging means 8, and
the light image from the aptical system 1 is projected
onto the photosensitive drum 7 through the exposure
station 9, so that a latent image is formed. The

25 latent image is developed into a toner image by
developing means 10. The tonexr image is transferred

therefrom onto the recording material 2 by the
This is the replacement sheet
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the container 12a is of polystyrene material, the 10 opening limting
menber 18 is also of polystyrene material. The above-descri bed cover nenber
17 is mounted to cover the opening 18a of the opening limting nmenber 18 by
fusing or the like to 15 hernetically close the opening 18a. As shown in
Figure 12, when the sealing is effected by the heat- press-contact, corona
di scharge treatnent or the like is carried out for easy bonding, as
desired. As for the sealing condition, the sealing is 20 effected with a
seal bar 19a of a horn 19 at approx. -&-

transfer means 4, and thereafter, the residual tonar

remaining on the photosensitive drum 7 is remgved by

cleaning means. Various parts such as the

photosensitive drum 7 or the like are contained in a
S. hdusing, 50 that they constitute a cartridge.

The dcséription will bhe made as to variousn
parts of the image forming apparatus A and-the process
caxtridge B. The description will be further made as
to a mounting member 135 for mounting the

16 photosensgitive drum 7 onto a cleaning container 12c,
and a sealing member mounted te a toner container l2a
arcund an opening thereof.

( Image forming.apparatus)

The description will bhe made as to an optical

15 system, feeding means, transfer means, fixing means
and cartridge mounting means in this order.

(Optical system)

The optical system producté éhe light beam
carxying imagg information provided by an external

20 apparatus or the like, onto the photosensitive member
7. As shown in Figure 1, it comprises an optical unit
la containing a laser diode 1b, a polygonal mirror lc,

a scanner motor 1ld and an image forming lens le.

When an image signal is sent from an external

25 egquipment 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
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110 [err]C - 130 [err]C, a pressure of approx. 1.5 kgf/cnferr] - 5
kgf/cnferr] for approx. 1 - 3 sec. |In this case, the short side overl apped
portion 17c where the cover seal 17a and the tear tape 17b of the covering
menber 17 25 are qverl apped, has a thickness |arger by the thickness of
the tear tape 17b, .and therefore, a recess 19al is forned corresponding to
t he thickness -27- at a portion corresponding to the seal bar 19a. Wen

-10-

imaging beam to the polygonal mirror lc, which is
being ratated at a high speed by a scanner motor ld.
The imaging beam reflected by the polygonal mirror lc
is projected through the image forming lens le and is

5 effected by the mirro; 1£f onto the photosensitive drum
7., exposing selectively the surface therecf. As a
result, 2 latent image is formed on the drum in
accordance with the image information.

{Recording material feeding means)

10 The description will be made as to the
structure of feeding means 3 for feeding the recording
mataerial (recording sheet, OHP sheet, cloth or thin
sheet, for example). In this embodiment, two
cassettes 3a and 3bh are usable, so that two kinds of

1s recording materials Z can be selectively fed. In
addition, one side or both-side printing is possible.

When either of cassatte 3a or gassatts 3b is
selected, the topmost sheet is fed by a2 pick-up roller
3c and a separation roller pair 3d in the selected

20 cagssette. Then, it is fed to a registration roller
pair 3e. The registration roller pairx 3e is driven in
synchronism with the image forming operation to feed
the recording material 2 to an image transfer position
where the photosensitive drum 7 and the transfer

25 roller 4 are contacted.

The recording material 2 having received the

toner image is fed to image fixing means 5, where the
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t he thernoconpression bonding is effected using seal bar 19a, the opening
limting nenber 18 and the seal bar 19a are nmaintained in parallel with
each other and 5 are uniformy press-contacted. |If this is not uniform
the sealing surface.17d of the cover nmenmber 17 is subjected to an
additional stress to such an extent that when the process cartridge B is

I npacted or let fall, the filmis torn froman inside edge 17d1l 10 of the
sealing surface 17d with the possible result that the toner |eaks out of
the toner container 12a. As shown in Eﬁgﬁre 13, an area of overlap (dot

portion) between the cover seal 17a and the tear
toner image is fixed. In the case of a single side
printing 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

un

with the record side facing down.

In the case of duplex printing (both-side
printing), a flapper 3i swinge so that the recording
material after having received an image on one side is

:10 fed to a refeeding passage 3j by intermediate-feeding
roller pair 3£, and is temporarily stored in a
refeeding station by refeeding rollers 3kl and 3k2.
When it is to be refed, the flapper 3n swﬁngs to )
permit the recording material stored in the refeeding

15 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 material is
subjectad to the image formation.

{(Transfer means) -

20 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 comstituted by a
transfer roller 4. By the transfer roller 4 the

25 recorxding matarial 2 is pressed to the photosensitive
drum 7 in the process cartridge B, while the transfer
roller 4 is supplied with a voltage having a polarity
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tape 17b excluding the sealing surface 17d of the 15 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 | oad at the edge portion covered only by the cover seal 17a is reduced
wWith increase of the- 20 area where the cover seal 17a and the tear tape
17b are overl apped, against the inside pressure by the toner in the toner
container, during the transportation. Therefore, the toner |eakage due to
the tearing of the seal can be assured{y_prevented. 25 I n order
to effectively prevent the renova

opposite to that of the toner image formed on the
photosensitive drum 7, so that the toner image is
transferred onto a'recording material 2 from the
photosensitive drum 7.

5 (Fixing means)

The fixing means 5 functions to fix the toner
image 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

10 inside heater 5b and a fixing roller 5¢ driven by the
driving rollexr 5a by the prass-contact thergbetween.
When the recording material having the toner image
passes through 2 nip formed hetween the driving roller
5a and the fixing roller Sc, the pressure is applied

15 by the nip between the rollers 5a and 5c, while being
subjected to heat pro&uced by the fixing roller 5c¢, by
which the toner image is fized on the recording
material 2.

(Process cartridge mounting means) _

26 In the image forming apparatus A, there is
provided a cartridge mounting means for securedly
receiving the process caxtridge B. As shown in Figure

3, the mounting or demounting of the process cartridge
B relative to the main assembly 13 is effected after
25 aopening the opening member 14. The upper part of the
main assembly i3 is praovided with an gpening member 14
operable by a hinge l4a. When the opening member 14
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of the seal, the short side length of the tear tape 17b is preferably

| arger by 0.5 - 2 nm approx. than the short side length of the opening
18a of the opening limting nmenber 18, since then the pressure directly
applied to the sealing surface 17d of the cover seal 17a due to the falling
or pressure change.5 or the like during transportation is reduced. (Sizes
of cover seal and the |ike) The di nensions of various nenbers

~13=

is opened, there is a cartridge'guiding member (not
shown) at the lcft and right ineide surface of the
opening member 14. These guiding members function as
a guide for insertion of the process cartridge B. The
5 process cartridge B is inserted along the guidg, and -
then the opening member 14 is closed, by which the
Process cartifﬁbe B is mounted to the image forming
apparatus A. .
{Process cartridge)

16 The description will ke made as ko the
process carltridge B mounted to the image forming
apparatus A.

This process cartridge B comprises an image
bearing membex énd at least one processing means. As

15 for the processing means, there are for example, a
charging wmeans for charging the sﬁrface of the image
bearing member, a developing means for forming a toner
image on the image bearing member, a cleaning means
for cleaning the residual toner from'the image bg§r§ng

20 member surface, or the like. The process cartridge B
of this embodiment comprises an electrophotographic

" photosensitive drum 7 as the image bearing membar, a
charging means 8, an exposure means 9, a developing
means 10, and cleaning means 11, wherein the

25 photosensiti@e drum 9 is surrounded thereby, as show
in Figunre 2. These processing means are integrally

contained in a housing, thus forming an exchangeable
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constituting the sealing nenber S are as follows (Figure 7). 10 A

| ongi t udi nal

| ength of the cover seal 17a: approx. 237 nmm A short side

| ength of the cover seal 17a: approx. 51.5 mm Longitudinal |ength of the
tear tape 17b: 15 approx. 574 nm Short

side length

of tear tape 17b: 38.5 Longitudinal length Y1 of the opening

18a of the opening limting nenber 18: approx. 220 mm Short side
| ength Y2 of the opening 18a of the

10

15

20

25

-14~

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
descrived in the order of phoéosensitive drunm 7,
charging means 8, expasure means S, developing means
10 and ¢leaning means 11.

(Photosensitive drum)

The photosensitive drum 7 in this embodiment
comprises a drum base of cylindrical aluminum and an
organic photoconductive layer applied thareon} The
photosensitive drum 7 is mountaed rotatably on the
housing 12. A flange gear mounted t0 one longitudinal
end af the druﬁ 7 is dxiven by a dri7ing force from a
driving motor provided in the main assembly, by which
the photosensitive drum 7 is rotated in a direction .
indicated by an arrow in Figure 2 in accordance with
image forming Epgrafion.

(Charging megﬁs)

Chargipg means functicns 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 rotatahly mounted on a
cleaning container 12c. The charging roller 8
comprises a metal roller shaft 8a, an
electroconductive elastic layer thereon, a high
resistance elastic layer and a surxface protectiom
layer. The electroconductive elastic layer comprises
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20 opening limting menber 18: approx. 36.5 nm Longi tudi na
Y3 of the opening limting nenber:

278.5 mm Short side length Y4 of the opening limting nmenber 18:

approx. 77.5 nm 25 Longi tudi nal length X1 of an opening 12al of the
toner contai ner 12a: approx. 221.5 mm Short side | ength X2
of opening 12al of the toner - 29-

-15=

10

15

20

a carbon dispersed in elastic rubber layer of EFDM or
NBR or another elastic rubber layer. It is effective
to introduce a blas voltage from the roller shaft 8a.
The high resistance elastic layer is of urethane
rubber or the like, and as an gxample, it contains a
small amount af electrocanductive fine powder. 1t is
effective to limit leakage current to the
photosensitive drum 7 to prevent sudden bias voltage‘
drop even when the charging roller ié contacted to a
high electroconductivity portion sucﬁ'ag a pih hole 6f
the photosensitive drum 7. The protection layer is
constituted by N-methylmethozynylon, 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.

The charging raoaller 8 is contacted ta the
photosensitive drum 7, and fof the image formation,
the charging raller 8 is dviven by the rotation of the
photoéensitive drum 7, and the superimpgsed
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 staticn 9 is effective to expose

the surféce of the photosensitive drum 7 uniformly

charged by the charging roller 8 to light image

Ui g ranlacement i

-

e s §
Y MAS pree
R e

—

-t

| engt h
appr ox.

ot



cont ai ner 12a: approx. 63.5 nm (Munting of sealing
menber) The opening limting nmenber 18 to which the cover nenber 17 is
used, is nounted to the flange 12a2 5 of the toner container 12a, by which
the toner container 12a is hernmetically closed. Upon this nmounting, the
toner feeding nmenber 10b is built in the toner container 12a, and then, the
nmounting is carried out. As shown in Figure 7, an unshown tool is 10

i nserted through a positioning hole 18b at an end of a short  side of the
opening limting nmenber 18 and a positlgning hol e 12a3 of the toner
container 12a to e

sﬁpplied from an optical system 1, thus forming an
electrostatic 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

5 coustitutes the exposure means.
{(Developing means) )

As shown in Figﬁre 2, the developing means 10
comprises a toner container 10a for containing toner,
and toner feeding member 10b reciprocable in the

10 direction indicated by an arrow to feed the t&ner, in
the toner container 10a. Nonqrofatable magnet 10c¢ is
provided therein. By the rotation thereof, a
developing sleeve 104 carrying a2 thin toner layer, is
fed to a developing zone where the developing sleeve

15 10d is spaced from a photosensitive drum 7 with a
small gap. '

When the toner laycr is to be formed on the
surface of the developing sleeve 10d, the toner and
the developing sleeve 10d are contacted to -

20 triboelectrically charge the toner to a sufficient
extent to develop the latent image on the
photosensitive drum 7. In order to regulate the layer
thickness of the toner, theré is providaed & blade 1l0e,
as shown.

25 (Cleaning means)

The cleaning means 11, as shown in Figura 2,

comprises a cleaning blade lla for scraping toner off
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align the holes, and the opening limting nmenber 18 is positioned relative
to the flange 12a2, with the 15 positioned state, ultrasonic wave fusing
or the like is carried out to conplete the fusing. Subsequently, a
devel opi ng device franme 12b show in Figure 14 is coupled with the toner
contai ner 12a. The, devel opi ng sl eeve 10d or devel oper bl ade 10e 20 are
nmounted to the devel oping frame 12b. The positioning hole 12a3 of the toner
contai ner 12a having the sealing nmenber S nounted thereto and in which the
tear tape 17b is reversed, and the positioning hole 12bl formed in the
devel opi ng devi ce ~17-

the drum 7 by contact to the surface thereof, a
receptor sheet 1llb disposed below the blade lla
lightly contgcted to the surface of the photosensitive
drum 7 to receive the toner scraped by the cleaning

5 blade lla, a member llc for feeding to a rear part of
the container the residual toner received thereby. and
a residual toner container 114 for containing the
removed rasidual toner.
{Photosensitive drum mgunting member)

10 The description will be made as to mbunting
member for rotatably mounting the photosensitive drum
to the housing 12. As shown in Figure 4, to one end
of the cylindrical aluminum basge of the photosensitive
drum 7, a flange gear 73 is mounted. The flange gear

7a is injection-molded from an insulative plastic

[
1n

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 igs inserted into a bore Ib.

20 formad in the flange gear 7a to rotatably support the
photosensitive drum 7.

As shown in Figure ¢, the mounting memher 15
comprises a first conductive member 15b projected from
one side surface of the base 15a, and a second

25 conductive member 15c projected from the other side of
the base l5a. An extension 154 is extended from the
base 15a. A plastic material cylindrical member 1S5e
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25 franme 12b are inserted by an unshown tool to align the holes to
correctly position the devel oping device frane 12b to the contai ner 12a.
Wth this positioned -30- state, the ultrasonic wave fusing or the like
is carried out to fuse the frame 12b to the opening limting nenber 18,
thus unifying the franme 12b, the sealing nenber S and the toner container
12a. As shown in Figure 14, the tear tape 17b is reversed. '

-18=

is mounted to an end of the second conductive member
15¢.

The first conductive member 15b are electric
contacts for electrically gréunding the photosensitive

drum 7. When the process cartridge B is mounted in

un

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 cénducﬁive

tg member 15¢ is inserted into the bore 7b of thé flange
gear 7a to rotatably support the photosensitive drum
7. As shown in Figure 5, a base poxrtion 15cl received
by a bore 12¢l of the cleaning device l2c, and a shaft
portion ;Scz received by the bore 7b of the flange

15 gear 7a, are integrally formed through a stepped
portion 15¢3. An end of the shaft 15c2 is converged
toward the end for easy insertion intc the bore 7b.

When the second conductive member 1l2¢ is

inserted inta the bore 7bh of the flange gear 7a, the

20 end thereof is brought intoe contact with a contact 7c¢
(Figure 4) in the photosensitive drum 7, and the
photosensitive drum 7 is electrically connected with
the electric ground of the main assembly 13 through
the second and first conductive memhars 15¢ and 15b.

25 Faor this purpose. the first and second conductive
members 15b and 15¢ are of electroconductive material.

For example, it may be a steel, stainless steel,
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More particularly, the tear tape 18 has a first portion 17b3 extended al ong
one surface of a cover seal 17a and a second portion 17b4 di sposed at the
ot her side of the cover seal 17, extended froman end 10 of the first
portion 17b3 in a reverse direction.. In order to acconplish the positioning
bet ween the toner container 12a and the franme 12b, as shown in Figure 14,
positioning bosses 12b2 are provided at both sides of the frane 12b. The
toner 15 <container 12a is provided with holes 12a5 engaged by the bosses
12b2. In Figure 14, a wall 12b3 is provided at one |ongitudinal end of the
frame 12b for -19- .

brass, aluminum or the like plated with nickel chrome.
In this embodiment, the base 15a and the extension 134
are integrally formed with the first and seconad
conductive members 15b and 15e¢.

5. | The plastic cylindrical member 15¢ is made of
a material exhibiting sufficient sliding property
relative to the flange gear 7a. The examples include
polyacetal, polybutylenes terephthalate, polycarbonate
or the like material. It may be outsert-molded on the

18 shaft portion 15c2 of the second conductive mémber
15¢, or a cylindrical member 15e is press-fittad to
the shaft portion 15¢2. Further alternatively, it may
be bonded by an adhesive. When the cylindrical member
15e is inserted into the hore 7h of the flange gear

15 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 process cartridge B mounted, the f£lange gear
7a is in sliding contact with the plastic material

20 cylindrical member 15e of the mounting member 15, and
therefore, the sliding property is improved.

For this reasor, the scrapiﬁg of the flange
gear 7a vf the plastic material by sliding contact
with the metal shaft, is prevented, as contrasted to

25  the priqr art. In addition, the noise production can
be avoided.

Since the cylindrical member 1S5e is of
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mounting a driving unit for driving the toner feeding nmenber or the like.
Designated by reference 18d is a 20 positioning hole effective when the
opening limting menber 17 is nmounted to the toner container 12a. A tab
havi ng positioning holes 12a3, 12bl and 18b usable for the positioning of
t he devel oping frame 12b or the |like, beconmes unnecessary when the three
parts are 25 integrated, and therefore the tab is renoved thereafter. In
this manner, the toner is supplied through

~20~

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 wvarious

parts of Lhe mounting member 15 in this embodiment

LR

will be given. Figure 6A is a front view of the
mounting member 15 as seen from the second conductive
mamber lS5c. Figure 6A is a sectional plan view.

A diameter D1 of the first conductive member 15b:

(=]

approx. 8 mm

P

A projected length L1 of the first conductive
member 15b from the base 15a: approx. 12 mm
Diameter Dz.of the base portion of the second
conductive member: approx. 12 mm
15 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 l5a: approx. 25 mm
Diametex D4 of a hole l5al, for screw. of the
20 extension: approx., 4 mm

Diameter D6 of an elongated hole 15d2: approx. 4

In order to mount the photosensitive drum 7
to the cleaning frame 12c by he mounting member 15, as
25 shown in Figure 4, the shaft portion 15c2 of the
mounting member 15 is inserted into the hore 7b of the
flange gear 7a mounted on the photosensitive drum 7
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-31- an inlet port not shown into the toner container 12a nounted to the
devel oping frane 12b, and the port is closed. Then, the photosensitive
drum 7 is assenbled thereinto thus constituting the process cartridge B. 5
Then, the process cartridge Bis delivered fromthe plant. During the
transportation, as.shown in Figure 15, the cover nmenber 17 is subjected to
| oad due to falling, inpact or pressure change experienced by the
cartridge. Then, there is a liability that the inside 10 edge 17dl portion
of the sealing surface 17d is torn 5, _

through a hole 12cl of the cleaning container lic. At
Lhis time, an end portion of the shaft portion 15c¢2 is
contacted to a ground contact 7c in the photosensitive
‘drum 7. An elongated hole or slot 15d2 in the

5 extension 15d is engaged in the positioning boss 12c2
of tﬁe cleaning container 12c, and a screw 16 is
threaded to the cleaning container 12c¢ through the
holes 15al and 15d2 formed in the base 15a and the
extension 154, respectively, thus securing the

1¢ mounting member 15 to the cleaning container 12c.

Similarly, at the other longitudinal end of

the photosensitive 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 -

15 supporting manner may be used with the use of the
mounting member 15. However, in the case of this end,
the provision of the plastic material cylindrical
member 15e is not inevitabla.
(Sealing member for taner cantainer)

20 The sealing member mounted to the toner
container 12a will be described. As shown in Figure
7, the toner container 12a is provided with an qpening
12al the toner contained in the contaiher is supplied
to a developing sleeve through an opening- Howevar,

25 when the process cartridge B is not used, the toner in
the container may leak out or may he wetted during

storage or transportation of the process cartridge B,
This is the replacemeant sheet
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(20), as shown in Figure 16. This is because, the cover seal 17a is a

uni axial oriented material, and therefore, the direction of the stress upon
t he thernoconpression using the seal bar 19a is aligned 15 wth the

| ongi tudi nal 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 17al of the 20 cover
seal 17a is inportant. It is preferably approx. 1.0 : 3.0 kgf/mmin the
non-drawing direction, further preferabhy it is 1.3 - 3.0 kgf/mm The film
t hi ckness - _

if the opening 12al is open. A sealing member S is
nounted Lo close the opening for the purpose of
hermetically closing the opening l2al before use and
permitting opening thereof upon use theresof,

The sealing menmher S comprises a cover seal

wn

17a and ' a flexible tear tape 17b made integral by
fusing or the like, to constitute a.c0ver.memher 17.
The cbver nember 17 is mountad to the opening limiting
member 18 by fusing or the like. The limiting member
10 18 is mounted adjacent the opening 12al of thé toner
container l2a, by which the opening 1l2al is
hermetically closed.
(Cover seal)
As shoﬁn in Figure 8A, the cover seal 17a
15 comprises a base material l7al and a sealant layer
17a2.

The material of the base member 17al is such
as to permit sufficient maintenance of sealing
property of the opening of the container and to _

20 exhibit one directional tearing tendency. Examples
include uniaxial oriented £ilm waterial or sheet. such
as uniaxial oriented polyethylene, uniaxial orientesd
polypropylene, uniaxial oriented foamed polypropylene
materials or the iike.

5 By the use of such a film, the force reguired
for tearing the cover sheet 17 can be reduced, and in

addition, the width of the toner opening provided by
This is the replacement sheet
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of the base material 17al of the cover seal 17a is preferably approx. 130 -

150 [err]m 25 Wth the above-descri bed process cartridge B, the
tear tape 17b is pulled out so that the cover seal 17a is torn, by which
t he sealing nenber S is opened, -32- before the use thereof. In order to

prevent the toner |.eakage between the toner container 12a and the
devel opi ng device franme 12b, adjacent the | ongitudinal

the tearing can be made uniform.

As for the base material 17a exhibiting
stable longitudinal tearing property and exhibiting a
substantial film strength, there is drawn foamed

s pelypropylene film ox tﬁe like having a film fhickness
of approx. 120 - 140 um, an average deunsity of 0.6
g/cc - 0.9 g/cc approx., preferably. The sealant
layer 17a2 is preferably polyethylene sealant to
permit easy fusing onto the sealant layer of the tear

10 tape 17b which will be described hereinafter, by heat
seal (heat fusing). Ancother examples include

. vinylacetate resin, ionomer resin. Additionally,
impulse sealing or high frequency welder are usable
when proper materials are selected. Whben a
15 polyethylene sealant cantaining several percent -
several tens percent of ethylene-vinyl acetate
' copolymer material is used; the film thickness is
preferably 10 - 30 pm in consideration of the bonrding
strength, further preferably, the film thickness Es‘
20 approx. 15 - 23 pm.
{Teaxr tape)

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

25 The material of the base member 17bl is
required to have sufficient ;trength to permit tearing
af the cover seal l7a, more particularly, the tensile
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ends of the developing film 12b, end seals 21 of 5 foaned pol yurethane
material or the |like are bonded to the backsi de of the devel opi ng device
frame 12b. The end seal 28 has usually a thickness of approx. 2 - 5 nm and
after the coupling between the frane. 12b and the toner container 12a, it is
10 conpressed to a.thickness of approx. one half or one third, so that the
toner | eakage after the opening is prevented. However, the force required
for pulling the tear tape 17 upon the start of the use is increased by 15
the end seal 21, and in addition, thehagtn end of the

strength thereof is preferably approx. three times
that of the cover seal l7a. Examples of usable
materials include biaxial oriented polyester., biaxial
oriented polyprapylene, polystyrene, biaxial oriented
5 nylon or another f£ilm or sheet material.
Particularly, biaxial oriented polyester £ilm having =a
film thickness of approx. 20 - 40 pm is preferable.
The material of the sealant layer 17b2 is
similar to that of the sealant layer 17a2 of the cover
10 .seal 17a. When the sealant layers 17a2 and 17b2 are
heat-fused for the purpose of unifying thé cover seal
17a and the tear tape 17b, they are of similar
materials for better fusing together therebetwgen.
When the sealant layer 17b2 is of polyethylene sealant
15 containing several - several tens percent of ethylene-~
vinyl acetate copolymexr, is used, it has preferably a
film thicknass of approx. 20 - 40 pm in consideration
of the bonding strangth. Fufther préferably, the film
thickness is approx. 25 - 35 pm. .
20 As for the tear tape 17b, as shown in Figure
9, a nylon léyer N may be provided to provide cushion
property upon the heat sealing between the base
material 17bl and the sealant layer 17b2. The nylon
layer N preferably has a film thickness of approx. 10
25 - 20 pm, 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
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cover seal 17a becones fuzzy or non-snooth because of the friction with the
end seal 21. The reason for this is as follows. |[|f the fusing between the
seal ant | ayer 17a2 of the cover seal 17a and.the sealant |layer 20 17b of
the tear tape 17b is not conplete, the cover seal 17a is torn approx. 2 - 3
mmlarger in wdth.than the tearing wwdth of the tear tape 17b. This is the
reason for the fuzziness. Therefore, the material of the sealant | ayer
17a2 of the cover seal 17a is the 25 sane as or simlar to that of the
seal ant | ayer 17b2 of the tear tape 1135_If the pulling direction of the
tear tape 17 '

by heat-sealing, as shown in Figure 10, to constitute
a cover member 17. At this time, one longitudinal énd
of the ftear tape 17h is extended out of a cover seal
17a and constitutes a free end. The free end portion
5 functions as a grip for pulling the cover seal 1l7a
ocut.
If the thermal contraction of the base
material 17al of the cover secal 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

o
<1

Figure 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-contractiom ratio of the
15 base material 17al 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
20 wind oven at 120 °C for 15 min.
(Opening limiting member)
The covering member 17 is mounted to the
opening portion of the opening limiting member 18
shown in FIgure 7. The opening limiting member 18 isg
25 effective to limit the width of the opening when the
toner is supplied from the toner container 12a to the

developing sleeve 10d. The opening limiting member 18
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I's inproper 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

i ncreased even to the worst extent that the tear tape 5 17b becones unabl e
to be pulled out. In viewof this, in this enbodinment, as shown in Figures
14 and 18, bosses 22a and 22b functioning as regul ati ng nenber for the
pulling are provided with a space slightly larger than the width of the

t ear

Y.

has a thickness of 0.3 - 2 mo and is of polyester
plate, polystyréne plate, nylon plate, ABS plate or
the like formed into a sheet. The opening 1l8a is
formed by punching or moldiag. The opening limiting

§ member 18 is mounted to the flange l2a2 arauad the
opening 12al of the toner container by uwltrasonic wave
fusing or the like, and therefore, it is preferably of
the same materiazl as the container l12a. Therefore, if
the container 1l2a is of polystyrene material, the

10 opening limiting member 18 is also of polystyrene
material.

The above-described cover member 17 is
mounted to covér the opening l8a of the operning
limiting member 18 by fusing or the like to

15 hermetically clouse the opening 18a. As shown in
Figure 12, when the sealing is effected by the heat-
press-contact, coroma dischargo trzcatment or the likae
is carried out for easy honding, as desired.

As for the sealing condition, the sealing is

20 effected with a seal bar 19a of a horn 19 at approx.
110 °c = 130 ©°C, a pressure of approx. 1.5 kgf/cm? - 5

2

kgf/cm

for approx. 1 - 3 sec. In this case, the
short side overlapped portion l17c where the cover seal
17a and the tear tape 17b of the covering member 17

25 are ovexlapped, has a thickness larger by the
thickness of the tear tape 17b, and therefore, a

recess 19al)l is formed corresponding to the thickness
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10 tape 19b. The bosses 22a and 22b are inserted into holes 18c and 12a4
formed in the opening limting nenber 18 and the toner container 12a, when
the frame 12b and the toner container 12a are coupled. In this enbodi nent,
t he space between the bosses 22a and 22b 15 is approx. 41.5 nmand are
pl aced at. approx. 1 - 3 mmaway fromlateral ends of the tear tape 17b,
respectively. As will be clear fromFigures 14 and 34, the end seal 21 is
provided with hol es 2l1a and 21b, and the-bosses 22a and 22b are engaged
with the 20 holes 2l1a and 21b. By the-pFevi sion of the bosses 22a and 22b,

at a portion corresponding to the seal bar 19a. When
the thermocompression bonding is effected using seal
bar 192, the opening limiting member 18 and the seal
bar 19a are maintained in parallel with each other and
& are uniformly press-contacted. If this is not

uniform, tho ccaling surface 174 ol the cover member
17 is subjected to an additional stress to such an
extent that when the process cartridge B is impactaed
or let fall, the film is torn from an inside edge 1741

of the sealing surface 17d with the possible Tesult

Ie,
[

that the touner leaks ocut of the toner container 12a.
As shown in Fignare 13, an area of overlap

(dot portion) between the cover seal l7a and the tear

tape 17b excluding the sealing surface 174 of the

15 caoaver seal 17a foxr sealing the opening 18z (hatched
portion in Figure 13), is preferably approx. 50 - 99
%, further preferably approx. 70 -~ 90 %. The reason
ié that the load at the edge portion covered unly'by
the cover seal 17a is reduced with increase ¢f the-

20 area where the cover seal 17a and the tear tape 17b
are overlapped, against the inside pressure by the
toner in the toner container, during the
transportation. 'Therefore, the toner leakage due to
the tearing of the seal can be assurediy prevented.

25 In order to effectively prevent the removal
of the seal, the short side length af the teai tape

175 is preferably larger by 0.5 - 2 mm approx. than
" Thie is the replacemant shoet
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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 25
the lateral ends of the tear tape 17b to permt snmooth pulling in the

opening direction. If the tear tape 17b is inclinedly pulled, the friction

resi stance is -34- inparted between the tape 17b and the bosses 22a and
22b, and therefore, the user will be notified of the
-28~

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 to the falling'or pressure change
5 or the like during transportation is reduced.

(Sizes of cover seal and the like)

The dimensions of various memhers
canstituting the sealing member S are as follaows
(Figure 7).

10 A longitudinal length of the cover seal 1;a:

approx. 237 mm
A short side length of the cover seal l17a:

apérox. 51.5 mm
Longitudinal length of the tear tape 17b:

15 approx. 574 mm
Shert side length of tear tgpe 17h: 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 oflthe-

20 opening limiting member 18: approx. 36.5 mm

Longitudinal length Y3 of the openingilimiting
member: | approx. 278.5 mm

Short side length Y4 of the opening limiting

member 18: approx. 77.5 mm
25 Longitudinal length X1 of an opening l2al of the
toner containexr 12a: approx. 221.5 mm

Short side length X2 of apening l12al of the toner
This is the replacement sheet

~ ’ . « .
e 8 MAR mﬂ?
RS R TS e I

- Date:



wong direction pulling of the tear tape 17b. In this enbodi nent, the
bosses 22a and 22b 5- are provided on the frame 12b, and the holes 12a4 are
formed in the toner container 12b. Conversely however, the toner container
12a may be provided with bosses, and the frane 12b is provided with hol es
engaged t hereby, with the sane advant ageous effects. 10 (Results of
experinments) The results of experinents as to the strength agai nst pulling
or the like after producing various cover seal and tear tapes, will be

descri bed. (Experinent 1) 29

container 1l2a: approx. 63.5 mm
(Mounting of sealing member)
The opening limiting member 18 to which the
cover member 17 is used, is mountced to the flange 12al
5 of the toner container l2a, by whichk the toner
container l2a is hermetically closed. Upon this. o
mounting, the toner feeding member 10b is built in thé
toner container l2a, and then, the mounting is carried
out. As shown in Figure 7, an unshown tool is
14 inserted through a positioning hale 18nh at an end of a
short side of the opening limiting member 18 and a
pasitioning hole 12a3 of the toner container l2a. to
align the holes, and the opening limiting member 18 is
positioned relative to the flange 1232, with the
15 positioned state, wltrasonic 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 plade 10e

20 are mounted to the developing frame 12b. The
positioning hole 12a3 of the toner cantainer 12a
havinyg the sealing member S5 mounted thereto and in
which the tear tape 17b is reversed, and the
positioning hole 12bl formed in the developing device

25 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
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15 Two ki nds of cover seals 17a are prepared. The base materials
17al are 120 and 140 [err]mthick, respectively. They are coated with

seal ant | ayer 17a2 of ethylene-vinyl acetate (EVA) of the sanme nmaterial
havi ng a thickness of 20 pm by dry lamnation. As 20 shown in Figure 9,

It is heat-sealed with the tear tape 17b, thus produci ng two. ki nds of
covering nenbers 17. The tear tape 17b conprises a base material 17bl of

bi axi al oriented polyester filmhaving a 25 thickness of 38 [err]m a

seal ant | ayer 17b2 (EVA) having a thicKﬂfss of 30 [err]m and a drawn nyl on
| ayer N having Bl :

state, the ultrasonic 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 and the toner container 12a. As

5 shown in Figure 14, the tear tape 17bh is reversed.
More particularly, the tear tape 18 has a first
poxrtion 17kh3 extended along one surface of a caver
seal 17a and a second portion 17b4 disposed at the
other side of the cover seal 17, extended from an end

10 of the first portion 1703 in a reverse direct;on.

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 l12b. The toner

15 container 12a is provided with holeé 12a5 engaged by
the bosses 12b2. In Figure 14, a wall 12h3 is
provided at one longitudinal end of the frame lzb.for
mounting-a Adriving unit for driving the toner feeding
member or the like. Designated by refefence 184 is =

20 positioning hole effectivg when the opening limiting
membar 17 is mounted to the toner container 12a. A
tab having positioning holes 1223, 12bl and 18b usabla
for the positioning of the developing frame 12b or the
like, becomes unnecessary when tne.fhree parts are

25 integrated, and therefore the tab is removed

thereafter.
In this manner, the toner is supplied through
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a thickness of 15 [err]mas a cushion |ayer. -35- The heat seal
conditions are 115 [err]C, 2.8 kg/cnferr] 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 nm
5 The cover nmenbers 12 each of the two kinds of covering nenbers
17 is heat-seal nmounted on a seal surface of the opening Iimting nenber 18
of

-31-

an inlet port not shown inte the toner containexr l2a
mounted to the developing frame 12b, and the port is
cloééd. Then, the photosensitive drum 7 is assembled
thereinto thus constituting the process cartridge B.

Then, the process cartridge B is delivered from the

Ui

plant. During the transportation, as shown in Figure
15, the cover member 17 is subjécted to load due to
falling, impact or pressure change experieanced by the
cartridge. Then. there'is a liability that the inside

10 edge 17dl partion of the sealing surface 174 is torn
(20), as shown in Figure 168. ‘This is because, the
cover seal l17a is a uniaxial oriented material, and
therefore, the direction of the stress upon the
thernocompression using the seal bar 19%a is aligned

15 with the longitudinal tearing direction, and
thercfore, 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 l7al of &he

20 cover seal 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 material 17al of the cover seal 17a is
preferably approx. 130 - 150 um.

25 with the above-described process cartridge B,
the tear tape 17b is pulled out so that the cover seal

17a is torn, by which the sealing member S is opened,
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pol ystyrene plate having an opening 18a of 36.5 mm x 220 nm and a t hi ckness
of 0.5 mm after corona 10 discharge treatnent. Thus, the sealing nenber
S of the toner container 12a is produced. The heat seal conditions are 140
[err]C, 3.0 kg/cnferr], 5.5 sec. It has been confirmed that the parallelism
bet ween the seal bar 19a and the seal .surface of the opening Iimting 15
menber 18 is correctly maintained, and thereafter, the heat sealing is
carried out. Thereafter, the opening limting nenber 18 having the cover
menber 17 is fused to the flange 12a2 of the toner container 12a by

ul trasoni ¢ wave. In ~32-

before the use thereof. In order to prevent the tonex
ieakage between the toner container l2a and the
developing device frame 12b, adjacent the longitudinal
ends of the developing film 12b, end seals 21 of

5 foamed polyurethane material or the like are bonded to
tﬁe backside of the developing-device'frame 12b.

. The end seal 28 has usually a thickness of
approx. 2 - 5 mm, and after the coupling between the
frame 12b and the tonex container 12a, it is

10 compressed to a thickness of approx. one half or one’
third, so that the toner leakage after the opening is
prevented. |

However, the force required for pulling the
tear tape 17 upon the start of the use is increased by

15 the end seal.21, and in addition, the torn end of the
cover seal l7a becomes fuzzy or nonfsmccth because of
the friction with the end seal 21. The reason for
this is as follows. If the fusing between the sealant
layer 1732 of the cover seal 17a and the sealant lajyer

20 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 teai tape 17b. This is the
zeascn for the fuzziness. Therefore, the maferial of
the sealant layer l17a2 of the cover seal l17a is the

25 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
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20 this manner, two kinds of toner containers 12a are manufactured. These
are called Exanple 1 and Exanple 2. As a Conparison Exanple, in place of
the cover seal 17, the use is nade with a conventional 25 easy peel film
and the opening Iimting nenber 18 is sealed thereby. Then, the opening
limting nmenber 18.is securedly fixed by ultrasonic wave fusing. In this

-36-

is improper when the tear tape 17b is pulled by a usar

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 hecomes 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 tsar

1@ 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 l2a, when the frame
12b and the toner container 12a are coupled., In this
embadiment, the space between the bosses 22a and 22b

15 is approx. 41.5 mm and are placed at. approx. 1 - 3 mm
away from lateral ends of the tear tape 17b,
respectively. .As will be ciear from Figurxres 14 and
34, the end seal 21 is provided with holes 2la and
21lb, and the bosses 222 and 22b are engaged with the

20 holes 2la and 21b. |

By the provisién of the bosses 22a and 22b,
as shown in Figure 18, even if the APe:ator
erronecusly pulls the tear tape 17b in an inclined
direction, the bosses 22a and 22b function as guiding -

25 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
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, manner, a toner container of Conparison Exanple 1 was manufactured. The
easy peel filmconprises a first base material having a thickness of 16
[err]m a second base nmaterial having a thickness of 25 [err]m a cushion 5
| ayer having a thickness of 20 [err]m EVP seal ant | ayer having a thickness
of 30 [err]m The first base material and the second base materials are of
pol yet hyl ene terephthal ate and cushion layer is of |Iow nolecul ar wei ght
pol yet hyl ene havi ng an average nol ecul ar weight 10 of approx. 10,000. Wth
respect to the three toner containers, the force required for pulling the

tear tape, that is, ~34-

imparted between the tape 17b and the bosses 22a and
22b,tand therefore, the user will be notified of the
wrong direction pulling of the tear tape 17b.

In this embodiment. the bosses 22a and 22b

5 are provided on the frame 12b, and the holes 12a4 are
formed in the toner container 12b. Conversely
however, the toner container 12a may be provided with
bossas, and ﬁhe frame 12h is provided with haolas
engaged thereby, with the same advantageous e?fects.

10 (Results of experiments)

‘The results of experiments as to the strength
against pulling or the like after producing various
covar geal and tear tapes, will be described.
(Experiment 1)

15 Two kinds of cover seals 17a are prepared.
The base materials 17al are 120 and 140 um thick,
regpectively. They are coated with sealant layer 17a2
aof ethylene-vinyl acetate (EVA) of the'same mnaterial
having a thicknsss of 20 pm, by dry lamination. ié.

20 shown in Figure 9, it is heat-sealed with the tear
tape 17b, thus. producing two kinds of covering members
17, |

The teéar tape 17b comprises a bhase material
17pl of biaxial oriented polyester film having a

25 thickness of 38 pm, a sealant.layer 1752 (EVA) having
a thickness of 30 pm, and a drawn nylon layer N having

a thickness of 15 pm as a cushion layer. ~ This is the replacement sheet
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the strength against the pulling, in the direction of 180 [err] C has been
nmeasured. The draw ng speed is 15. approx. 3000 nmmmn. As wll be
understood fromFigure 19, the pulling force is small in Exanples 1 and 2,
and it is quite high in Conparison Exanple 1. Additionally, each of the
three toner 20 container is coupled with a devel opi ng device frame 12b
provided with pul'ling direction limting bosses 22a and 22b, by ultrasonic
wave fusing, so that three process cartridges are manufactured. An end seal
21 of foanmed pol yuret hane

-35-

The heat seal conditions are 115 °C, 2.8
kg/cm2 and 3 sec. The size of the cover seal l7a is
48.0x237 mm, and the size of the tear tape 17b is
37.5x575 mm. |

5 The cover members 12 each of the twe kinds of
covering members 17 is heat-seal mounted on a seal
surface of the copening limiting member 18 qf
polystyrene plate having an opening 18a of 36.5 mm x
220 mm and a thickneas of 0.5 mm, after corona

10 discharge treatment. Thus, the sealing member S of
the toner container 12a is produced. The heat seal
conditions are 140 °¢, 3.0 kg/em?, 5.5 sec. It has
been confirmed that the parallelism beftween the seal
bar 19a and the seal surface of the opening liriting

15 member 18 is correctly maintained, and thereafter, the
heat sealing is carried out.

Thersaffer, the opening limiting membex 18
having the cover member 17 is fused to the flange 1l2a2
of the toner container 12a by ultrasonic wave. In” .

20 this manner, two kinds of toner containers l2a are
.manufactured. These are callgd Example 1 and Eiample
2.

As a Comparison Example, in place of the

cover seal 17, the use is made with a conventional
25 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
" rhie is the replacement siheet
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25 material is set in the process cartridge after it is opened. By this,
the toner | eakage fromthe process cartridge after it is opened is
prevent ed upon, for -37- exanple, the cartridge is taken out upon
occurrence of troubles such as paper jamor the like. In view of the

bal ance with this effect and the pulling force, the thickness thereof is 3
mm 5 ‘Figure 20 shows the results at the pulling

~-36~

manner, a toner container of Comparison Example 1 was
manufactured., The easy peel film comprises a first
base material having a thickness of 16 pm, a second
base material having a thickness of 25 pm, 2 nushion

5 layer having a thickness of 20 pm, EVP sealant layer
having a thickness of 30 pm. The first base material
and the second base materials are of polyethylene
terephthalate and cushion layer is of low molecular
weight polyethylene having an average molecular weight

10 of approx. 10,000. |

With respect to the three taner containers,
the farce 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

15. approx. 3000 mm/min.

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 tonex

20 container is coupled with a developing device frame
12b provided with pulling diregtion limiting bosses
22a and 22b. by ultrasonic wave fusing, so that three
process cartridges are manufactured. -

An end seal 21 of foamed palyurethane

25 material is set in the process cartridge after it is
opened. BY this, the toner leakage from the process

cartridge after it is opened is prevented upon, for
This is the replacement sheet
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speed of approx. 3000 mmm n, for the respective process cartridges. As

w Il be understood fromFigure 20, the required force is very lowin
Exanples 1 and 2, and 10 therefore, the operativity is good. On the other
hand, in the case of the process cartridge of Conparison Exanple 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 15 1is unable to
open it. (Experiment 2) The Exanples 1 and 2 are used with

-37-

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.

o] | Figqure 20 shows the results at the pulling
speed of appro#. 3000 mm/min, for the respective
progess cartridges.

As will be understood from Figure 20, the
required force is very low in Examples 1 and 2, and
10 therefore, the operativity is good. On the o%her
hand, in the case of the process cartridge of
Comparison Example 1 using the esasy peel film
exhibited very high force required, and therefore, the
operativity is poor even to such an extent that a user
15 is unable to open it.
(Experiment 2)
The Examples 1 and 2 are used with
medification that the size of the Openin§ is 60 mm x
220 mm, the size of the cover seal 17a is 71.5 mm x
20 237 mm, and the size of the tear tape 17b is 61.5 mm x
575 mm. Similarly to Experiment 1, the toner
containers 122 and the procéss caxtridges ¥ are
manufactured. They are called Example 3 and Example
4, respectively.
25 As a Comparison Example 2, in place of the
covering member 17, the easy peel film used in

Comparison Example 1 is used with size change to maltch

Thie is the replacement sheet
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nodi fication that the size of the opening is 60 mMm x 220 mm the size of
the cover seal 17a is 71.5 mmx 20 237 mm and the size of the tear tape
17b is 61.5 mMm x 575 mMm Simlarly to Experinment 1, the toner containers
12a and the process cartridges B are manufactured. They are called Exanple
3 and Exanple 4, respectively. 25 As a Conparison Exanple 2, in
pl ace of the covering nenber 17, the easy peel filmused in Conparison
Exanple 1 is used with size change to match

~38-

+he 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 forcs

wn

test and pressure durability test are carried out, and
after 550.g of toner is loaded, the falling test is
carried out. Figures zi and 22 show the results.

In the pressure durability test., the

10 conditions are as follows. The pressure is increased
at each 0.05 kgf/cm2 with 5 sec. maintenance of the
pressure, 3nd the test is continued until the cover
member punctures by the internal pressure. The
conditions of the falling tests are as follows. Three

15 are let fall from the height of 60 cm in two modes,
i.e., l-cormer 3-edge and 6-cide mode and 6-side 4-
corner mode. For one lot, 10 falling tests are
carried out, and the toner leakage from the covering
member is checked. -

28 As will be understood from Figures 21 and 22,
recording 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 opening 18a of the opening limiting

25 member 18 is increased to 60 mm approx. However, as
to the Comparison Example 2, the operativity of the

tear tape is very poor so0 that an ordinary user is

&
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-38- the size of the opening of the opening Iimting nenber 18. In the
simlar manner, the toner container and process cartridge are manufactured.
Using the three kinds of toner acconmpdating 5 contai ners and process
cartridges, the pulling force test and pressure durability test are carried
out, and after 550.,g of toner is |oaded, the falling test is carried out.
Figures 21 and 22 show the results. In the pressure durability test, the 10
conditions are as follows. The pressure is increased

-39-

unable to open it.

As regards pressure durability and falling
tests, the pressure @urability is high enough in
Examples 3 and 4, and no problem arises in the falling

5 test. WwWith the Comparison Example 2, the bonding
strength of the seal is not encugh with the result of
toner leakage when the width of the opening 18a is
increased as in this case.

As regards Examples 3 and 4, as will be

ij0 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 cpening
width of the limiting member 18, and therefore, the
preséure directly applied to the sealing surface of

15 the cover seal l7a is reduced, that is, there are
significant advantageous effects from the standpoint
of pressure durahility, falling or othex
transportation ambience. )
(Experiment 3) _

20 . This 18 a nmodification of Examples 3 and 4.

The size agf the opening of the limiting membexr 18 is
60 ma x 220 mm, ‘and the size of the cover seal l7a is
71.5 mm = 237 mm, as in Examplgs 3 and 4. The size of
the tear tape 17b is 37.5 -mm x 575 mm. Similarly to

25 Examples 3 and 4, the toner containers and the process

cartridges are manufactﬁred. They are called Examples

5 and 6, respectively.
This is the replacement sheet
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at each 0.05 kgf /cnferr] with 5 sec. nmaintenance of the pressure, and the
test is continued until the cover nenber punctures by the internal
pressure. The conditions of the falling tests are as follows. Three 15
are let fall fromthe height of 60 cmin two nodes, i.€é., 1l-corner 3-edge
and 6-side node and 6-side 4- corner node. For one lot, 10 falling tests
are carried out, and the toner | eakage fromthe covering nenber is checked.
20 As will be understood from Figures 21 and 22, recording the
tear tape pulling strength and the openagg strength, the Exanples 3 and 4
are

This experiments have been carried out to
check whether the cpening width can be assuredly
limited by the tear tape 17b, when the opening width

17a of the limiting memher 18 is larger than the

(&3

opening width of the developing device.
The tear tape is pulled §t a speed of approx.
3000 mm/min, and the tearing exﬁéﬁéidn of the caver
seal.17a after the opening, the fuzziness at the end
surface of the cover seal 17a upon the opening, that
10 is, the stability of the tearing, arc checked: The
raesults are shown in Figure 23.
 As will be understood from Figure 23, the
tearing expansion of the cover seal 1l2a upon the
opening is not more than 1 mm for both of them, and
15 +therefore, the opéning width to the developing device
is sufficiently limited, and the tearing stability is
sati§factory.
The proceés cartridge is set in the main
assembly of the apparatus, and the influence to the
20 image is checked, and it has becn confirmed that the
tone% discharging property is very good without any
problem onn the image.
From the foregoing, it has been confifmed
that even when the opening width of the limiting
25 member 18 is larger than the opening width of the
developing device, the width of the opening of the

developing device frame to the developing device is
This is the replacement shieet



satisfactory, and there arises no problemeven if the wdth of the opening
18a of the opening limting 25 nenber 18 is increased to 60 nm appr ox.

However, as to the Conparison Exanple 2, the operativity of the tear tape,
is very poor so that. an ordinary user is -39- unable to open it. As i
regards pressure durability and falling tests, the pressure durability is

hi gh enough in

-]~

assuredly limited by the tear tape 17b.

When the conventional easy peel film is used,
the opening width to the developing device can not be
linited by the sealing member.

5 (Experiment 4)

For each of three kinds of process cartridges
manufactured in accordance with Examples 1 and 2 ang
Comparison Example 1, 100 process cartridges are
manufactured. The Lear tape is pulled at a pulling

10 speed of approx. 3000 mm/sec, and the process
cartridge 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

1S main apparatus, and it has been checked whether
improper image formation with white stripes or the
Like occuxs by introduction of the residual sealant
into the toner or not. The results are shown in
Figure 24,

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, S5 cartridges out of 100
cartridges involved the residual sealant. Among five

25 cartridges, ‘the improper image formation caused
thereby ocecurs in 3 process cartridges.

Referring to Figures 25 -~ 44, further

TR g Yo enrdae i
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Exanples 3 and 4, and no problemarises in the falling 5 test. Wth the
Conpari son Exanple 2, the bonding strength of the seal is not enough with
the result of toner |eakage when the width of the opening 18a is increased
as in this case. As regards Exanples 3 and 4, as will be 10 apparent from
the foregoing resul.ts, the sealing property of the cover seal 17a is good
enough, and the tear tape 17b has a wdth |larger than the opening w dth of
the limting nmenber 18, and therefore, the pressure directly applied to the
sealing surface of 15 the cover seal J4fa is reduced, that is, there are

embhoadiments will be described. .First a seal pattern
will be described.

When the cover film l17a and the tear tape 17b
are unified, the entirety of the averlapped partion

S between the cover film 17a and the tear tape 17b (dot
portion) S2 is sealed except for the sealing portion
(hatched portion) S1 corresponding o the opening
portionn of the sealing member 17, in an conventional
example, as shown in Figure 25, However, since the

10 thermal comtraction ratic of the film materials of the
cover film l7a and the tear tape 17b are different,
the sealing member 17, after the seéling, may be
significantly curled in the longitudinal direction and
the width direction, as shown in Figure 11.

15 . As shown in Figure 26, if the curling amount,
particularly that in the width direction X1 is 2 - 3
nm approax., there a;ises no prablem, however, if 1t is
_several tens mm, the next step for positioning the
sea;ing member 17 against the opening in the sealing

20 operation becomes difficult with the possible result
of deviation.

It has been found as a result of
investigations and experiments, as shown in Figure 27,
i£f a seal pattern S3 portion which is an outer

25 periphery of the conventional sealing portion S2 is
sealed, it is possible to manufacture the sealing
member 17 substantially without the curling, without

This is the replacement sheet

Date: =~ 3 MAR jgg7



significant advantageous effects fromthe standpoint of pressure
durability, falling or other transportation anbi ence. (Experinent 3) 20
This is a nodification of Exanples 3 and 4. The size of the opening of the
limting nenber 18 is 60 mm x 220 nmm and the size of the cover seal 17a is
71.5 mmx 237 mm as in Exanples 3 and 4. The size of the tear tape 17b is
37.5 mMmx 575 mm Simlarly to 25 Exanples 3 and 4, the toner containers
and the process cartridges are manufactured. They are call ed Exanples 5 and

6, respectively. -43—

damaging the peeling property.

The sealing width Wl of the seal pattern S3
is preferably approx. 2 -~ 7 mm. Particularly as
regards the two short sides of the scal patterm 83, if

5. the peeling seal member 17 is assuredly unified, the
tearing property is deteriorated even to the woxse
extent that the cover film l7a becames fuzzy aftex’
removed. Particularly, therefore, in the case of the
toner container having an opening width not less than

10 20 mm, the sealing width W1 of the two short sides
size is. preferably approx. 5 -~ 7 mm.

As shown in Figure 28, the seal pattern 83
maybhe intermittent only in the two longitudinal sides,
or.as show in Figure 29, the seal pattern 83 may not

.15 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 convent§9n§l

20 sealing portion (S2 in Figure 25), is effective for
curl prevention, but since the short side portion
corresponding to the start of the tearing is not
sealed, and therefore, the teaxing property is not-
good with the result of production of fuzzy portion of

25 the cover film 17a, and therefore, this is not

preferable.

The description will be made as to the
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-40- This experinments have been carried out to check whether the opening
width can be assuredly limted by the tear tape 17b when the opening w dth
17a of the limting nenber 18 is larger than the 5 opening width of the
devel opi ng device. The tear tape is pulled at a speed of approx. 3000

mi mn, and the tearing expansion of the cover seal 17a after the opening,
the fuzziness at the end

(3}

[
wn

20

25

~44-

pounting 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 t;gwppéning limiting member 18, tlius
hermetically closing the opening 18a.

As shown in Figure 31A, the seal patiern of
the Tusing is such that the portion corresponding to
the leading end and the traiiing 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 Pl (lomgitudinal seal pattern), in
consideration of the short side leugth {opaning width)
Y2 of the opening limiting membex 18 and the tonef
content therein, so that the tonex daoes not leak qpt_
of the container 12a by the falling, impact or the
like. The short side saal patterm P2 is in the form
of a mountain having an apex angle B.

The longitudinal seal pattern Pl has an outerx
hlank or inner blank of the fusing of the sealing
member 17 in consideration of the seal deviation;
relative to the width ¥5 of the longitudinal flange

portion. The blanks are approx. 1 - 2 mm. The
e iz the replaoement shoel
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surface of the cover seal 17a upon the opening, that 10 is, the stability
of the tearing, are checked. The results are shown in Figure 23. As w |
be understood from Figure 23, the tearing expansion of the cover seal 12a
upon the opening is not nore than 1 mmfor both of them and 15 therefore,
the opening width to the devel oping device is sufficiently linmted, and the
tearing stability is satisfactory. The process cartridge is set in the main
assenbly of the apparatus, and the influence to the 20 inmage is checked,
and it has been confirnmed that the -45-

sealing width Tl of the longitudihal geal pattern is
preferably approx. 2 - 5 mm. When the'dimension of
the short side of the opening 18a (¥l) is as large as
approx. 20 -~ 100 mm, it is preferably approx. 3 - 5

5. .

The short side seal patternm P2 has an outer
blank of fusing of the sealing member 17, that is, the
difference from the distance from the longitudinal end
of the opening limiting member 18, of approx. 1.0 -

10 3.0 in consideration of sealing deviation, relative ta
a width Y6 of the short side flange of the opening
limiting member 18. The sealing width T2 is approx.
1.5 - 3.5 mn. If the short side length Y2 of the
opening 18a is as long as 20 mm, the sealing width T2

15 1is preferably approx. 2.0 - 3.5 mm.

As described, the sufficient durability
against pressure is provided even if the sealing widéh
T2 of the short side seal pattern P2 is narrower than
the seal width Tl of the longitudinal seal pattern Pl.

20 Wheﬁ the same force is uniformly applied ta the o

longitudinel and short side seal patterns Pl and P2

upon falling or impact, the seal bulges in the
longitudinal direction.normaliy since the short side
length Y2 of the opening 1l8a is shoxrter than the
longitudinagl length Y1. From the standpoint of the

25
durability against pressure, the force applied to the

short side seal pattern P2 is swaller than the force
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toner discharging property is very good w thout any problemon the image.
Fromthe foregoing, it has been confirnmed that even when the opening w dth
of the limting 25 nenber 18 is larger than the opening width of the

devel opi ng device, the width of the opening of the devel opi ng device frane
to the devel oping device is -41- assuredly limted by the tear tape 17bh.

10

15

20

25

4

applied to the longitudinal seal patter Pl.
Therefore, the seal pattern width T2 of the short side
may bé smaller than the longitudinal seal pattern
width T1l, and the durability against pressure is still
sufficient.

| When the developing device frame 12b is
Jjoined to the toner container lZa'having the ¢pening
limiting member 18 mounted thereto by ultrasonic wave
fusing or the like, the portion of the short side seal
pattern P2 is confined by the end seal membef.2l of
faamed pelyurethane or the like provided adjacent the
frame 12b (Figure 23), and therefore, the sealing
widfh T2 (approx. 1 - 2 mm) narrower than the
longitudinal seal pattern width T1.

The sealing member 17 fused using the seal
pattern is removed by pulling the tear tape 17b. Upon
the pulling, the mazimum force felt by the user is
proportional t¢ the maximum sealing width T shown in
Figurg 31B. That is, the maximum sealing width T is
large, the required pulling forxce is large, aﬁd it is
small if the maximum width is small. The maximum
sealing width T. when the apex angle of the
mounttain is used,

T = 2x[T2/cos(8/2)] oo (1)

Accordingly, the opening strength (required

pulling force) is proportional to the sealing width T2

of the short side seal pattern P2. If the sealing

Thig

£
.
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When the conventional easy peel filmis used, the opening wdth to the
devel opi ng device can not be limted by the sealing nenber. 5 (Experinent
4) For each of three kinds of process cartridges nmanufactured in accordance
wi th Exanples 1 and 2 and Conparison Exanple 1, 100 process cartridges are
manuf actured. The Lear tape is pulled at a pulling 10 speed of approx.
3000 nm sec, and the process cartridge is disassenbled after the opening,
and the seal surface on the limting nmenber 18 is checked as to whether the

resi dual seal ant remai ns or not. 47-

pattern is linear as in the case of frame pattern
rather than the maintain pattern, the sealing width G
and the maximum sealing width T are the same, as shown
in Figure 32. If the usable sealing width G in

consideration of the short side length YZ of the

wn

opening 18a, the opening strength becomes the maximum.
As shown in Figures 33A and 33B, even if the

short side seal pattern P2 is mountain~like, the

mazimum sealing width is large as compared with the

10 case of this embodiment (T1 > T2) as will be ’
understood from the above eguation (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

15 member 17 is minimized by employing tbe mountain-like
form in the short side seai pattern P2 and by making
the seal width T2 smaller than the 1ongi£udinal seal
pattern widtﬁ&gl, énd therefore, the significant
reduction of the opening strength is accomplished,

20 Ag will.be undarstood by the equation (1),
the opening strength is reduced if the apex angle 0 is
reduced. If, howaver the @ is reduced beyond 90
degrees, the toner in the toner content ;2a nay enter
between the sealing member 17 and the opening limiting

25 membexr 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

R}
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The opened process cartridge is set in the 15 main apparatus, and it has
been checked whet her inproper inage formation with white stripes or the

Li ke occurs by introduction of the residual sealant into the toner or not.,
The results are shown in Figure 24. 20 As will be understood from
Figure 24, no residyal sealant or no inproper imge formation is observed
wWth respect to Exanples 1 and 2, but in Conparison Exanple 1, 5 cartridges
out of 100 cartridges involved the residual sealant. Anong five 25
cartridges, the inproper imge fornmation caused

augle 8 is smaller than 90 degrees, the seal may
become loose at the end portion of the mountain shape
(hatched portion of Figure 31B) when the toner
container 12« or Lhe process carlcidge B fall or

5 impacted, with the result of larger pressure applied,
and therefore, the toner is liable to leak.

Accofdingly, the short side seal pattern P2

L5 in the form of mountain, but the apex angle is not
less than 90 degrees, by which the toner scattering

upon the opening can he raduced, and the duraﬁility

[y
<

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
15 ?6 of ?he cpening 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 $§ in
this embodiment are as follows (Figures 7 and 31} .
20 Length of the cover film 17a: 237 mm
Short side dimension of the cover £ilm 17a:
51.5 mm
Length of the tear tape 17b: approx. 574 mm
Shart side length of the tear tape 17b:
25 apprdx. 38.5 mm
Longitudinal dimension Yl of the opening 18a of
the opening limiting member 18: apﬁrox. 220 rwom

This is the replacement sheet

-3 MAR 1997

.o Date:



t hereby occurs in 3 process cartridges. Referring to Figures 25 - 44,
further -42- enbodinents will be described. First a seal pattern wll be
descri bed. When the cover film 17a and the tear tape 17b are unified, the
entirety of the overlapped portion 5 between the cover film 17a and the
tear tape 17b (dot  portion) S2 is seal ed except for the sealing portion

~qdG-
Short side dimension Y2 of the opening 18a of the

opening limiting member 138: approx. 36.5 mm

Longitudinal dimension Y3 of the opening limiting

member 18: approx. 278.5 mm
5 Short side dimension Y4 of the opening limiting
member 18: approx. 77.5 mm

Longitudinal dimension Y5 ¢f the apening limiting
menber 18: approx. 15 mm
éhnrt side dimension Y6 of the openrning limiting
10 width 18: ' : approx. 11 mm
Longitudinal seal'pattern width T1:
approL. 3.3 mm
Short side seal pattern width T2:
approx. 2 mm
15 .Apex angle @: approx. 160 dag.
Lohgitudinal dimgnsibn X1 af the apening 12al of
the toner container 12a: approx. 221.5 mm
Short side length X1 of the opening 12al of the
tcne?: conktainer l2a: approx. 63.5 mm_
20 (Mounting of the sealing member)

The opening limiting member 18 to which the
cover member 17 .is fused, is mounted to the flange l2a2
of the toner container l2Za, by which the toner
container 12a is hermetically closed. Upon this

25 mounting, the toner feeding member 10b is built in the
toner container 12a, and then, the mounting is carried

out. As shown in Figure 34, an unshown tool is
This is the replacement sheet



(hatched portion) S1 corresponding to the opening portion of the sealing
menber 17, in an conventional exanple, as shown in Figure 25. However,
since the 10 thermal contraction ratio of the filmmaterials of the cover
film17a and the tear tape 17b are different, the sealing nmenber 17; after
the sealing, may be significantly curled in the |ongitudinal direction and
the wdth direction, as shown in Figure 11. 15 As shown in Figure
26, if the curling amount, particularly that in the width direction K1 is 2
- 3 mm approx., there arises no probleng however, if it is several tens nmm
the next step for positioning the -50-

inserted through a positioning hole 18b at an end of a
short side of the opening limiting member 18 and a
positioning hole 1l2a3 of the toner container 1Za to
align the holes, and the opening limiting member 18 is

positioned relative to the flange 12a2, with the

an

rositioned state, ultrasonic wave fusing or the like
is carried out to complete the fusing. Thus, the
toner container is assembled.
(Developing device frame)

io Subsequently, a developing device frame 12b
show in Figure 34 is coupled with the toner container
12a. The developing sleeve 104 or developer blade l0e
are mountaed to the developing fr#me 12h.

Adjacent the toner supply port of the

15 developing blade l0e, an antenna liné 12b4 functioning
as an electrode for detecting the toner remaining
amount change as an electrostaktic capacity change is
fixed.

The antehna line 12b4 is placed in a groove

20 formed in the developing frame 12b, and a fixing'
member 12b5 is fixed in the groove by adhesive, and an
end 12L6 is exposed to the outside as an electrode.
Adjacent the @ntenpna line, there is mounted a toner
stirring rod 12b7. The stirring rod 12b7 rotatably

25 supporﬁs end  of a wire bent to a chanmel shape, and
driving force is transmitted to a gear (not shown)
fixed to one of ends, by which the stirring rod 12nh7
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seal i ng nenber 17 agai nst the opening in the sealing 20 operation becones
difficult wwth the possible result of deviation. It has been found as a
result of investigations and experinents, as shown in Figure 27, if a seal
pattern S3 portion which is an outer 25 periphery of the conventional
sealing portion S2.is sealed, it is possible td manufacture the sealing
menber 17 substantially without the curling, wthout

~51~

iz rotated to stir the toner fed to the developing
sleeve 104 through the toner supply port.

The developing frame 12b is provided with
members 22a, 22b or the like for limiting pulling

S direction of the end sealing membecs 21 or a tear tape

12b, at a predetermined position.

The positioning hole 12a3 of the toner
container lZa having the sealing member S mounted
thereto and in which the tear tape 17b is reversed,

and the positioning hole 12hl formed in the d;veloping

L}
£

device frame 12b are inserted by an unshown tcol 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

15 like is carried out to fuse the frame 12b to the
opening limiting member 18, thus unifying the frame
12b, the sealing member S and the {oner container 12a;
The description will be made as to the structure which
ig different from that in Figure 14. -

20 In this embodiment, when the toner container
12a and the frame 12b are coupled, the end sealing
‘member 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.

25 The reason is as follows.

Since the tear tape 1l7b is folded back
(reversed). when the tape 17b (second portion, 17h4),
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-43- damagi ng the peeling property. The sealing width WL of the seal
pattern S3 is preferably approx. 2 - 7 mm Particularly as regards the two
short sides of the seal pattern S3, if 5 the peeling seal nmenber 17 is
assuredly unified, the tearing property is deteriorated even to the worse
extent that the cover film 17a becones fuzzy after renoved. Particularly,
therefore, in the case of the toner contai ner having an opening w dth not

| ess than 10 20 mm the sealing width WL of the two short sides size is
preferably approx. 5 - 7 mm -52-

is pulled, the cover film 172 is torm Lrom the
revefsed end (tearing end), so that it is remocved. At
' this time, the width of the tear tape 17b is small,

there arises no problem. However, when the opening

5 182 of the limiting membay 18 is a large width with
'the result that the width of the tear tape 17b is
large, the width of overlapped between the cover film
17a and the tear tape 17b in the short side seal
pattern P2 (Figure 31) iuncreases. For this reason,

10 when the tear tape 17v is pulled, the force required
for peeling the cover film 17a off the limiting member
18 becﬁmes 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

15 case, before the cover film 17 is torn, the tearing
end of the cover film 17a is peeled and raised by the
pulling force of the téﬁr tape 17b, so that it is
removed from the limiting member 18, so that the force
required for removing the tear tape 17b becqmés

20 extremely large. In this embodiment, the tearing end
of the cover film 1l7a is confined by the end seal 21,
so that tbe peeling and raising of the tearing end is
prevented upon the pulling of the tear tape, and
therefore, the cover film l7a is assuredly torm.

25 If the urging force of the tearing end of the
cover film by the end sealing member 21 is too small,
the peel prevénting effect is not expected. If it is
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As shown in Figure 28, the seal pattern S3. maybe intermttent only in the
two | ongitudinal sides, or as showin Figure 29, the seal pattern S3 may
not 15 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 20
sealing portion (S2 in Figure 25), is effective for curl prevention, but
since the short side portion corresponding to the start of the tearing is
not sealed, and therefore, the tearing$joperty is not

too large, the opening strength of the tear tape 17a
becomes large. In consideration, the pressing force
is preferably 1.0 kgf - 3.0 kgf, further preferably
1.2 kgf - 2.0 kgf.

5 When foamed polyurethane, foamed
polysthylene, foamed polypropyrene or the like is used
as the material for the end seal 21, and when a
distance between the developing device frame 12b and
the limiting member 18 mounted to the ‘toner container

10 12a is 1 - 2 mm, the end seal 21 of 2 - 5 mm thick is
compreséed 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 having a

15 thickness of 2 mm is mounted,. and it is compressed to
the thickness of.approxT 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)

20 In this manner. the pulling direction of tgé
tear tape 17b is regulated. However, when the tear
tape 17b is pulled out, there is a liability that the
end seal ﬁemher 21 is partly peeled by the tear tape
17. When the end seal 21 is peeled, the puliing.force

25 is significantly increased to 7 - 8 kg, although |
usually it is 5 kg. In this embodiment, as shown in
Figure 34, a projection 23 is provided at a portion of
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good with the result of production of fuzzy portion of 25 the cover film
17a, and therefore, this is not preferable. The description will be nade as
-44- nounting of the sealing nmenber. (Mounting of the sealing ,
menber to the opening limting nenber) In the nounting of the sealing

17 to )

to the

nmenber

[§)]

1a

‘15

20

25

-54-

the end seal 21 adjacent the pulling side ¢of the tear

tape 17b, by which the end ssal 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 mehbers of

the similar shape may be mounted to the developing

device frame 12b). To an end of the projection 23,

the upstream end of the end seal member 21 is

contactad, 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 intermittently provided.

It is desirable that the corner of the

projection 23 is formed into R (rounded) to reduce the

resistance against the pulling of tbhe 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

are contacted to the ends of the sealing member 21,

SRR IR S
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5 the opening limting nenber 18, the sealing nenber 17 is fused on the
opening limting menber 18, thus hernetically closing the opening 18a. As
shown in Figure 31A, the seal pattern of the fusing is such that the
portion corresponding to 10 the leading end and the trailing end upon t he
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 mddle 15
part, that is, the portion correspondinggto t he | ongi tudi nal side Pl

(I ongi tudi nal seal pattern), in T

that the sealing member 21 is prevénted from peeling
and raising by the tear tape 17b. Therefore, the
stabilized pulling operativity is accomplished without
increase of the required pulling fofce of the tear

5  tape:l7b.

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

In the foregaing embodiments, an opening

10 limiting memher 18 is mounted to limit the opén area
of the toner coatainer 12a, and the'sealing member 17
is mounted to the opening limiting member 18, but the
provigion of tﬁé opening limiting member 18 is not
inevitable. but the sealing member 12 may be mounted

15 directly to the opemning 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 17b, but the sealing member may be in the qum of

20 3 so~called easy peel film.

The descriﬁtion will be made as to the easy
peel film used as a sealing member 17. The preferable
example of the easy film comprises a first base, a
second base, a cushion layer and a sealant layer.

25 However, this is not limiting the present invention.

As for the first base member, drawn

polypropyrene film or the like has been used
This is the replacement sheet
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consideration of the short side | ength (opening width) Y2 of the opening
limting nenber 18 and the toner content therein, so that the toner does
not | eak out 20 -of the container 12a by the falling, inpact or the I|ike.
The short side seal pattern P2 is in the formof a nountain having an apex

angle [err].

The | ongi tudi nal seal pattern P1 has an outer blank or inner

bl ank of the fusing of the sealing 25 nenber 17 in consideration of the
seal deviation, relative to the width Y5 of the |ongitudinal flange

portion.

10

15

20

25

The bl anks are approx. 1 - 2-¢ga The

conventionally. However, with the possibility of £film
tear problem or the like, biaxial oriented
polyethylene film exhibkiting higher film strength is
used. '

As for the secand base, a nylon layex to
Provide the strength (toughness) with the film, but
the nylaon exhibits a very high moisture absorbing
property with the result of sasy curling, and
therefore, biaxial oriented polyester £ilm similarly

10 the first base is preferably used.

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

the like.

When the print is not given, the first base

.and the second base may be used as cne layer base.

The one layeripasé exhibits better seal bonding
property, and the print 'is clear.

In this case, a biaxial oriented polyester
film having a film thickness corresponding to thé;ejof
the first and secoﬁd 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
Second bases by the lamination is higher than the

bonding strength between the sealant layer and the
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sealing wwdth T1 of the longitudinal seal pattern is preferably approx. 2 -
5 mm When the dinension of the short side of the opening 18a (Yl) is as

| arge as approx. 20 - 100 mm it is preferably approx. 3 - 5 mm The short
side seal pattern P2 has an outer blank of fusing of the sealing nenber 17,
that is, the difference fromthe distance fromthe |ongitudinal end of the
opening limting nenber 18, of approx. 1.0 - 10 3.0 in consideration of
seal ing deviation, relative to

-57-

toner container since otherwisc the first ana seconq
bases are peeled [rom each other upon the'opening.
Therefore, strong bonding method is used, such as with
the use of polyester bonding material using a binder

5 material similar to the film base.

| The lamination is carried out so that no
crease occurs in the first and second bases and that
no air or the like is introduced thersbetween.

As for the cushion layer, a polyethylene

10 layer is used. In order to increase the'cusnion
effect upon the heat sealing, low molecular weight
(approx. 10,000) is preferably used.

As the sealant layer, ethylene-vinyl acetate

capélymer sealant is used for example, preferably it
15 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 adjusted and well-balanced easy peel proggr?y.

20 As for the easy peeling function, as speculated in
JI8, 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 the lowest sealing.pressure onta a

25 flat plate mainly comprising polystyrene or the like,
is peeled in the direction of 1B0 degrees.

Actually, the seal bonding strength and the

SRR
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a wdth Y6 of the short side flange of the opening Iimting nenber 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 wwdth T2 15 is preferably
approx. 2.0 - 3.5 nm As described, the sufficient durability against
pressure is provided even if the sealing wwdth T2 of the short side sea
pattern P2 is narrower than the seal width T1 of the |ongitudinal sea
pattern P1. 20 Wen the sane force is uniformy applied to the

| ongi tudi nal and short side seal patterggs. P1 and P2 upon falling-or inpact,

the seal bulges in the

openiny slrength changes with how much the cushion
layer and the sealant layer are collapsed or how thé
seal surface of the toner container deforms
(depressed) by the heat and pressurs af the heat seal

5. operation, depending on the sealing condition relative
to f@e toner container. |

The film thickness of each layer 6f the easy

peel film having the four layer structure is as
follaws from the standpoint of the balance between the

19 seal bonding strength and the opening force. dThe
first base has a thickness of 10 - 30 pm; the second
basa% 10 - 30 pm; the cushion layer. 10 - 30 pm; and
the sealant layer, 30 - 50 pm. Further preferably,
the first base has a thickness of 10 - 20 pm; the

15 second base, 20 ~ 30 pm; the cushion layer, 20 - 30
pm; and the sealant layer, 40 - S0 pm. BAs for the
manufacturing method for the easy peel f£ilm, the first
base and second base are laminated, and the hase
layers and the sealant layer are bonded by fused

20 cushion layer, and thereafter, they are coaled and
wound uvp.

The opening may be sealed by such an easy

reel f£ilm.
(ReSults of experiments)

25 The description will be made as to the
experiments with the sealing member 17. In the first
experiment, various cover films 17a and tear tapes 17k
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| ongi tudi nal direction.normally since the short side |length Y2 of the
opening 18a is shorter than the 25 longitudinal length Y1. Fromthe

st andpoi nt of the durability against pressure, the force applied to the .
short side seal pattern P2 is smaller than the force -46- applied to the
| ongi tudi nal seal patter Pl. Therefore, the seal pattern width T2 of the
short side may be smaller than the |ongitudinal seal pattern

~59-

are éroduced, and the curling amount and tearing
stability are investigated of the sealing member 17
with'various seal patterns. In the second experiment,
the sealing member 17 is fused on the opening limiting

5 member with various seal patterns, and opening
strenéth and the durability against pressure are
showp.

(Experiment 1-1)
The cover film 17a is produced by dry-

19 laminating a sealant layer 17a2 of ethylene- )
vinylacetate (EVA) material of 20 pm-thick on a base
17al of uniaxia; foamed polypropylene having a
thickness of 140 um. The tear tape 17b comprises a
basa 17hl of biaxial polyester film of 38 pm-thick, an

15 EVA sealant layer '17b2, a drawn nylon layer N as a
cushian layer of 15 pm-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 i{s 53.5 mm.x

20 237 im; the size of the tear tape 17b is 38.5 mm x 57§
mm; and the heat sealing condition is 120 °C, 5.0
kg/cmz. 3 sec. 'The seal pattern for integrating the
cover f£ilm l7a and the tear tape 17b is as shown in
Figure 27, and the seal width Wl is 5 mm.

25 Figure 36 shows results of measurements of
the curling amount of the =sealing membar 17 in the

width direction shown in Figure 26. As will be
This is ihe replacemant sheet
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width T1, and the durability against pressure is still 5 sufficient. \Wen
t he devel opi ng device franme 12b is joined to the toner container 12a having
the opening limting nenber 18 nounted thereto by ultrasonic wave fusing or
the like, the portion of the short side seal 10 pattern P2 is confined by
the end seal nenber -21 of foanmed pol yurethane or the |ike provided adjacent
the frame 12b (Figure 23), and therefore, the sealing width T2 (approx. 1 -
2 mm) narrower than the | ongitudinal seal pattern width T1. 15

The sealing nenber 17 fused using the %%ar

understood, when the width of the tear tape 17b is
vary large such as approxz. 40 pm, the curling amount
can be suppressed to a very low level, that is 2 mm.
Such 3 sealing memher 17 ls Loat-sesled on

5 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 platé after corona
discharge t?eatment. At this time, the curling amount
of the sealing member 17 is so small that there arises

10 nc problem, and therefore, no seal deviation éccurs on
the seal surface of the opening limiting member 18,
and in addition, the auntomization of the production is
considered possible.

The heat seal condition is 140 °C, 3.0 kg/cm?

15 and 5.5 sec. The sealing surfaces between the seal
bar 19a and the opening limiting member 18 are
confirmed to be correctly parallel, and thereafter,
the heat seal is effected.

Thereafter, on the flange surface of the.

20 toner container 12, the opening limiting member 18 on
which the sealing member 17 is mounted is fixed
through ultrasonic wave fusihg process, by which the
toner container 12 is manufactured. Using the toner
accommodating container l2a, the process cartridge B

25 is manufactured. |

As for the end seal member 21 of foamed

polyurethane material, has a dimension of 2 mm in
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pattern is renmoved by pulling the tear tape 17b. Upon the pulling, the
maxi mum force felt by the user is proportional to the maxi.num sealing w dth

T shown in Figure 31B. That is, the maxi mumsealing width T is 20 | ar ge,
the required pulling force is large, and it is small if the maxi mumw dth
Is small. The maxi rum sealing width T when the apex angle of the nountain
Is used, T = 2x[T2/cos([err]/2)] 25 Accordi ngly, the opening

strength (required pulling force) is proportional to the sealing width T2
of the short side seal pattern P2. If_ghe sealing

order that the toners leakage from the tape removing
portion of the opened cartridge B upon the removal of
the cartridge from the main assembly upon trouble such
as sheet jam or the like, and in order that the
S balance is provided relative to the opening strength.
 The process cartridge B is opened at aﬁffox.
3000 mm/min, and a tearing expansion width of the
cover film 17a after the opening and the occurreace of
fuzziness (tearing stability) from the end surface of
10 the cover film 172 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, fhe
opéning width of the developing means is sufficiently
15 limited, and the tearing stability is good.
(Experiment 1-2)

Similarly to the Exparximent 1-1, the seal
patter for unifying the cover film 17a and the tear
tape 1l7b is dots as shown in Figure 28, and the sgal

20 width Wl is 5 mm.

The curling amount K) of the sealing member
17 is very small as shown in Figure 36. In additiaen,
the seal deviation relative to the limiting member 18
does not occur. The automization of the sealing

25 process is considered possible. In addition,
similarly to Experiment 1l-1, a process cartridge B is

manufactured, and the check is made as to the tearing

This is the replacement sheet -

- Date: « S MAR ,gg,



-47- pattern is linear as in the case of franme pattern rather than the
mai ntain pattern, the sealing wwdth G and the maxinum sealing wdth T are
the sane, as shown in Figure 32. If the usable sealing wwdth Gin 5

consideration of the. short side |ength Y2 of the opening 18a,

t he opening.

strength becones the maxi num As shown in Figures 33A and 33B, even if the
short side seal pattern P2 is nountain-like, the

fo
<

>
n

20

23

-62~

expansion width and the tearing stability of the cover

film 17a. As shown in Figure 36, the results are very

satisfactozy.
{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 Wi is 7 mm.

The curling amount Kl of the sealing member
17 is very low as shown in Figure 36, and the;e is no
seal deviation to the limiting member 18, and the
autonmization..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 taaring stability of the cover film 17a
after the opening are checked. As shown in Figure 36,
the results are very satisfacpory.

{Experiment 1-4)

This experiment is the same as Experiment 1-1
with the exception that the sealan{ layer 17bh2 is
applied 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
deviation relative to the limiting member 18 does not
occur. Automization of the sealing pracess is
considered possible.
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maxi num sealing wwdth is large as conpared with the 10 case of this
enbodi nent (Tl > T2) as will be understood fromthe above equation (1), if

the short side sea

pattern width T2 is the sanme as the | ongitudinal

seal

pattern width T1 (T1 = T2). Thus; the opening strength of the sealing 15
menber 17 is mnim-zed by enploying the nountain-like formin the short

si de seal

pattern P2 and by maki ng the seal

| ongi tudinal seal pattern width T1, and therefore, the significant

reduction of the opening strength is aggonpllshed 20

under stood by the equation (1),

L

I~s
-

20

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
aftef 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 sealing
conditions as in the Experimént 1-1. BHBowever, the
seal pattern is as shown in Figure 25, that is, the
entife 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 tov the
opening, 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
ig 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
result of freqﬁent occurrences of seal deviation, and
the automization of the seéling process is not
considered possibla.

(Experiment 1-b)
Cover film 17a and the tear tape 17b are made

of the same materials as in Experiment 1-1, and are

unified under the same sealing conditions, but with

Erngs b oty

T P
OohiE RGN

width T2 small er than the

As will be
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the opening strength is reduced it the apex angle [err] is reduced. If,
however the [err] is reduced beyond 90 degrees, the toner in the toner
content 12a nay enter between the sealing nmenber 17 and the opening
limting 25 nenber 18 in the nountain portion with the result of
scattering of the toner thus introduced when the sealing nenber 17 is

renoved. In addition, if the angle [err] is smaller than 90 degrees, the
seal may becone | oose at the end portion of the nountain shape
' -64-

the sealing pattern of Figure 30, that is, the non-
seal portion in the seal patterm $3 of Figure 27 is
also sealed (S4).
The curling amount of the sealing member 17,
5 as shown in Figure 36, is as large as 10.3 mm, and
theréfore, the seal positioning to the opening
limiting member 18 is not good with the result of
frequent occurrence of the sealing deviation, and
theréfore, the acvtomisation of the sealing process is
1¢ not considered éossible. u
Similarly to Experiment 1~1, a process
cartridge B is manufactured. and the tearing expansion
width and the tearing stability of the cover film 1l7a
after the opening are checkad. The results are shown
15 in Figure 36, and the tearing expansion width is 4;5
mm, and tharefore, the tearing is not stabilized, and
in addition, the cover £ilm 17a becomes fuzzy.
The causes are considered as fallows. Since
the unification of the portion of the start of the .
¢ tearing is not assured with the result that by fhe
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 fuzzy or non-smooth
surface, with the expansion of the tearing width.
25 (Experiment 2-1)
The use is made with the sealing member 17
and the opening limiting member 18 as in Experiment
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(hatched portion of Figure 31B) when the toner container 12a or the process
cartridge B fall or 5 inpacted, with the result of |arger pressure
applied, and therefore, the toner is liable to | eak. Accordingly, the short
side seal pattern P2 is in the formof nountain, but the apex angle is not

| ess than 90 degrees, by which the toner scattering 10 upon the opening
can be reduced, and the durability against the pressure can be assured. 1n
addi tion, 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 =65~

1-1, and the sealing condition of the sealing member
to the regulating member 18 is 140 °C, 5.0 kg/cm?, and
5.5 sac. After the conrfirmation of the correct
parailelism between the seal bar 19a and the sealing
5 surféce of the opening limitiné member 18, énd
thereafter, the heat seal is carried out. Thereafter,
the Spening limiting membsr 1B sealed by the sealing
member 17 is ultxasonic wave-fused on the flange
surface of the toner container 12a, thus manufacturing
10 the toner container. u
Two sealing patterns for the sealing of the
sealing member 17 onto the opening 1imitipg member 18,
are used as shown in Figure 31. Samples 1 and 2 are
manufactured with the pattern dimensions shown in
1s Figure 37. |
' As a Comparison Example, seal patterns shown
in Figures 32 and 33, are used with the pattern
dimepsions shown in Figure 37 as samples a and b.
The four kinds of toner containers l2a aze.
20 coupled by ultrasonic wave fusing with the developing
device frame 13b provided with a bass for opening
direction support, so that four kinds of process
cartridges are produced.
The distance between the opening regulating
25 member 18 and the frame 12b is 1 mm, and the end seal
membgr 21 of foamed polyurethane'has a thickness of 2

mum . '
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15 Y6 of the opening limting nmenber 18 is preferably 3 - 12 mm and
further preferably 5 - 12 nm (D nensions of the sealing nenber) The

di rensions of the sealing menber Sin this enbodinent are as foll ows
(Figures 7 and 31). .20 Length of the cover film17a: 237 nm Short
si de di mension of the cover film17a: 51.5 nm Length of the tear tape 17b:
approx. 574 mm Short side length of the tear tape 17b: 25

approx. 38.5 mm Longi tudi nal dinmension Y1 of the opening 18a of

~56=

The process cartridge B is openad at a speead
of approx. 3000 mm/min. The opening strength
(required force to open) is shown in Figure 37. As
will.be apparent, there occurs noc toner scattexing

5 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 aperativity in the opening
is very good.

On the other hand, in the case of samples a3

10 and b (Comparison Examples) exhibited very large
opening strength, and therefore, the operativity is
low éven to the extent of incapability of opening by
an operator.

Using the four kinds of toner containers lia

15 and the process cartridge. the puncture stréngth and
the falling test (after 550 g of the toner is loaded)
are Earried out. '

As for the puncture strength, the durability
against the pressure is measured until the sealing -

20 member 17 is removed and the punceture occurs by the
inteinal pressure when the pressure is increased by
O.OS'kgf/cm2 and the pressure is maintained for 5 sec,
and this is repeated. In the falling test, three
cgrtridges are altogether let fall from the héight of

25 90 cm. The cartridge is let fall 10 times for one
group in one-corner 3-edge 6-surface mode and 6-

surface 4-corner mode, and the toner leakage is
Thk iz whe repacemeant shoet
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the opening limting nmenber 18: approx. 220 nm -49- Short side

di mensi on Y2 of the opening 18a of the opening limting nenber 18:

approx. 36.5 mm Longi tudi nal dinmension Y3 of the opening limting nmenber
18: . approx. 278.5 rm 5 Short side dinensi-on
Y4 of the opening limting nenber 18: approx. 77.5
nm Longi tudi nal di nension Y5 of the opening limting :

-67~

confirmed. _
The rasults are shown in Figure 38. As will
be appaxent from the results, even if the short side
seal pattern width T is reduced by 1 mm - 1.5 mm as
5 .compared with the longitudinal seal pattern width T1,
the sufficient durability is maintained against
puncfure and falling.
| From the above tests, it has been confirmed
that ‘using the seal pattern of the embodiments, the
'10 toner container exhibits low apéning strength: high
open;ng operativity and high durability against
pressure.
(Experiment 2-2)
As for the sealing member for sealing the
15 opening 18 of the opening limiting membexr 18, an easy
peel film is used. The easy peel film comprises a
firsﬁ base of biaxial oriented polyester f£ilm having a
" thickness of 16 rm, a second base of biaxial polyester
film having a thickness of 25 pm, a cushion layer of
20 low molecular wave polyethylene f£ilm having a.
thickness of 20 pm, EVA gsealant layer having a
thickness of 30 pm (four-layer gtructure). The film
size of the easy peel film is 46 mm x 574 mn.
The sealing member is heat-sealed to the
25 opening 18a of the opening limiting member 18 as in
Experiment Z-l1. The sealing conditions are 150 °c,

5.0 kg/cmz, 2.5 sec. After the confirmation of the-
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menber 18: approx. 15 mm Short side di nension Y6 of

the opening limting 10 wdth 18: approx. 11 mm

Longi tudi nal seal pattern width T1: appraox. 3.5. mm Short side seal pattern

wi dth T2: approx. 2. mm 15 Apex angle [err]: appr ox.

160 deg. Longitudinal dinmension X1 of the opening 12al of the toner

contai ner 12a: approx. 221.5 mm Short side length X1 of the

openi ng 12al of the toner container 12a: approx. 63.5 mm
~68~

correct parallelism between the seal bar 19a and the
sealing surface of the opening limiting member 18, the
hieat seal'operation is carried out. Thereafter, the
opening limiting member 18 sealed by such a sealing

5 " member is fused to the flange surface of thé toner
container 12a by ultrasonic wave fusing, thus
manufacturing the toner container.

Two kinds of seal patternms for mounting the
sealiﬁg memher to the cpening limiting member'la are

10 produced as shown in Figure 31, and the pattern
dimensions 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 uséd with the pattern
15 dimensions shown in Figure 39. The samples are called
samples C and 4.

The four kinds of toner containers l2a ara
coupled by ultrasonic wave fusing with developing
device frames l1l2b having a boss for opening direction

20 suppért, thus producing four kinds of process |
cartridges.

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

25 thickness of 2 mm.

Figure 39 shows the opening strength when the

process cartridge B is opened approx. at 3000 mm/min.
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20 (Mounting of the sealing nenber) The opening limting nenber 18 to

whi ch the cover nenber 17 is fused, is nounted to the flange 12a2 of the
toner container !12a, by which the toner container 12a is hernetically ;
closed. Upon this 25 nounting, the toner feeding nmenber 10b is built i#h

t he toner container- 12a, and then, the nmounting is carried out. As shown in
Figure 34, an unshown tool is I nserted through a positioning hole 18b at

an end of a
~69—

As will be apparent from this results, the toner
scatfering does not cccur upon the opening of tpe
sealing member 17 for the four kinds of the
cartridges. However, with samples 3 and 4, the

opening streangth is very low, and therefore, the

(3 )

operxativity upon the opening is very satisfactory.

On the other hand, with respect to the
samples ¢ and 4 {Comparison Examples), the opening
strength is very high, and the opening operat;vity is

i0 poor even to such an extent of incapahility o% apening
by an operator.

Using the four kindé'of toner containars 12a
and the process cartridge B, the puncture and falling '
tests are cﬁrried out under the same conditions as in

15 Experiment 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
mn as compared with the longitudinal seal pattern
width T1l, the sufficient durability strength is -

20 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
merber, the toner container exhibits low opening
strength, the good opening operativity and high

25 durability against pressure by the use of the seal
pattern described above.

(Experiment 2-3)
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short side of the opening limting nenber 18 and a positioning hole 12a3 of
the toner container 12a to align the holes, and the opening limting nmenber
18 is 5 positioned relative to the flange 12a2, with the positioned state,
ultrasonic wave fusing or the like is carried out to_conplete the fusing;
Thus, the toner container is assenbled. (Devel oping device franme) 10
Subsequent |y, a devel oping device frane 12b show in Figure 34 is coupl ed
with tHe toner container 12a. The devel opi ng sl eeve 10d or devel oper bl ade
10e are nmounted to the devel oping frane 12b.

~-70- '

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 heal-sealed, and three.
kinds of tear seal member 17 having different sizes

S !;re éroduceﬁ as samples 5, 6 and sample e.

The ‘tear tape 17h comprises biéxial oriented
polyester layer having a thickness of 16 pm. a biaxial
orieﬁted nylon layer having a thickness of 25 pm, &
Low qoleculaf weight polyethylene layer having a

10 thicﬁness of 30 pm, and an EVA sealant layer Laving a
thickness of 40 pm. The heat seal condition of the
tear tape 17b is 120 °C, 5 kg/cm? and 3 seac.

The sizes of the cover film 17a of sample 5 is
44.0 %2 310mm; size of tear tape 17b is 32.0 x 700 mm}

15 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 Q; sample e is 44.0
x.348 nm, and the size of the tear tape 17b is 32.0 x
700 mm. -

20 The sealing member 17 is heat-sealed on the
sealing surface of the toner container 1l2a having an
opening of 30.0 mm x 301 mm ﬁith the seal patter of
Figure 31 and wifh the pattern dimension shown in
Figure 41 after coroma discharge treatment. After

25 canfirmation of the correct parallelism between %he

seal bar 19a and the flange surface of the toner

containex 12a is confirmed, the heat sealing is
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Adj acent the toner supply port of the 15 devel oping bl ade 10e, an antenna
| ine 12b4 functioning as an el ectrode for detecting the toner remaining
anount change as an el ectrostatic capacity change is fixed. The antenna
line 12b4 is placed in a groove 20 fornmed in the devel oping frane 12b, and
a fixing nmenber 12p5 is fixed in the groove by adhesive, and an end 12b6 is
exposed to the outside as an el ectrode. Adjacent the antenna line, there is
nounted a toner stirring rod 12b7. The stirring rod 12b7 rotatably 25
supports end of a wire bent to a chanog¢j_-shape, and

effected. Three kinds of toner containers l2a are
coupled with developing device frames 12b having
opening direction suppoiting bosses by ultrasonic wave
bonding., thus producing three process cartridges.

5 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

10 épeed of approx. 3000 mm/min. As will be undérstood
fram the results, the copening strenéth of the sealing
membaer 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

15 pattern having an apex angle 9 not more than 90
degrees in sample e is the lowest.

However, with samples S5 and 6, the toner
scattering does not occur upon the opening of the
sealing member, but with sample e the toner exists_

20 between the sealing member 17 and the f£lange of the
toner container l2a because of the large width ¥6 (24
mm) at the end of'the flange, and thereforé, the toner
scattgrs upon the opening of the sealing member with
the result of contamination in the neighborhood.

25 Using the three kinds of toner containers l2a
and the process cartridges B, the punctures strength

and the falling test are carried out under the same
This is the replacemant sheet
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driving force is transmtted to a gear (not shown) fixed to one of ends, by
whi ch the stirring rod 12b7 Is rotated to stir the toner fed to the
devel opi ng sl eeve 10d through the toner supply port. The devel oping frane

12b is provided with nenbers 22a, 22b or the like for Iimting pulling 5
direction of the end sealing nmenber 21 or a tear tape 12b, at a
predeterm ned position. The positioning hole 12a3 of the toner

S b N

condition as in Eszperiments 2-1. The results arce
shown in Figure 42. As will be understood from this,
the sufficient durability against pressure is provided
against puncture and falling with samples 5 and 6.

3 With sample e, however, the seal is loose
adjacent the apex of the seal pattern becaunse af the
large width ¥6 (24 mm) at the ends of the flange. and
therefare, the seal is peeled from the apex of the
mcgntain seal pattern in both of the puncture strengtn

10 and falling tests. The toner leakage occurs.ét the
same position.

From the foregoing, the angle & and the width
Y6 are preferxably within certain ranges.
(Experiment 2-4)

15 ~As for the sealing member 17, an easy peel
film is used to hermetically seal the opening l2al of
the toner container 1l2a. The easy peel film comprises
a first base ¢f biaxial oriented polyester film having
a thickness of 16 mm, and a second base of biaxial

20 polyester film having a thickness of 25 pum, a cushion
layer of low molecﬁlar weight polyethylene having a
thickness of 20 pm, an EVA sealant layer having 3
thickness of 50 pm (four layer structure). The size
of the easy peel film is 39.0 x 700 mm,

25 Such an easy peel film is heat-sealed on the
sealing surface of the taner container 12a having an

opening 122l of 30.0 mm x 301 mm with the seal pattern

1
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contai ner 12a having the sealing nmenber S nmounted thereto and in which the
tear tape 17b is reversed, and the positioning hole 12bl fornmed in the
devel opi ng device frane 12b are inserted by an unshown tool to align the
holes to correctly position the devel opi ng device frane 12b to the -
container 12a. Wth this positioned state, the ultrasonic wave fusing or
the 15 like is carried out to fuse the frame 12b to the opening limting
menber 18, thus unifying the frame 12b, the sealing nmenber S and the toner
contai ner 12a. The description will be-sgade as to the structure which is
different fromthat in Figure 14. '

shown in Figure 31, the heat seal conditions are 180

Sc, 5.0 kg/cm? and 2.5 sec. |
‘The heat seal pattern dimensiogns are as shown

in Figure 35, and samples 7, 8 and £ are manufactured

as three kinds of toner containers l2a. After

th

confirmation of the correct parallelizsm betwéen the
seal bar 19a and the saaling surface of the flange of
the toner container, the heat seal is carried out.
Three toner containers 12a are coupled with developing
18 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 polyurethane
15 end secal member 21 has a thickness ¢f 2 mm,
The opening strength when the process
cartridge B is copened at a speed at approx. 3400
mn/min. is shown in Figure 43. As will be- understood
from this results, the opening strength of the sealing
20 membér is very low for all of the three kinds, and
therefore, the operativity is very satisfactory.
Particularly the opening strength is the lowest with
sample f£f having a mountain like seal pattexn with an
apex angle of not more than 90 degrees.
25 Althaugh the toner scattering is not observed
upon the remaval of the sealing member with respect to
samples 7 and 8, but with respect to sample £, the
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20 In this enbodi nent, when the toner container 12a and the
frame 12b are coupled, the end sealing nenber 21, as shown in Figures 34 by
hat ching |ines A pushes the |ongitudinal end portion of the cover film1l7a
and the reversed end portion of the tear tape 17. 25 The reason is as
follows. Since the.tear tape 17b is fol ded back (reversed), when the tape
17b (second portion, 17b4), -52- '

-74-

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 rvemaved, and the neighborhood is

wn

contaminated.

For the three kinds of toner containers l2a
and the process cartridges B, the puncture strength
and the falling test are carriéd out under the same
conditions as in Experiment 2-1. The results_are

shown in Figqure 44. As will be understood., it has

Fa
<«

been confirmed that the samples 7 and 8 maintain
sufficient durability against pressure in the puncture
and falling tests.

However, in the case of the sample £, the

un

seal iz loose adjacent the apex aof the mountain shape

[

because of the large end width Y& (24 mm)}) of the
flange, and the sezl is peeled adjacent the apex in
the puncture and failing 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

82
>

angle 6 of the mountain seal pattern and the end width
¥6 of the flange. are preferably within the
predetermined range.
In the foregoing embodiments, the material of
23 the toner container 12a is preferably unti-shock
polyethylene material or the like added with butadiene

rubber for the purpoée of avoiding clack upon falling

This is the replacement sheet
~ 5 MAR 1997

Date:



Is pulled, the cover film1l7a is torn fromthe reversed end (tearing end),
so that it is renoved. At this tinme, the wwdth of the tear tape 17b is
small, there arises no problem However, when the opening 18a of the
limting nenber 18 is a large width with the result that the width of the
tear tape 17b is large, the width of overl apped between the cover film 17a
and the tear tape 17b in the short side seal pattern P2 (Figure 31)

i ncreases. For this reason, 10 when the tear tape 17b is pulled, the
force required for peeling the cover f44m 17a off the limting nmenber 18
becones | arger than the force (bonding force by the

or impact during transpoertation. Furthermore,
addition of bromine or phosphorus fire proof material
is preferable. |

(Other embodiments) -

5 ' The process cartridge B of this embodiment is
not limited to monochromatic image furmation, but is
applicable 6 'a cartridge for multi color imags
formation (two colors, threas co;crs or full colors)
using a plurality of develaping means.

10 In the foregoing embodiment, the
photosensitive layer of the image bearing member is of
an organic photoconductor (OPC), but the pfesent
invention is not limited +to this case. For sexample,
it may be amorphous silicon (A~-8Si), selenium (Se),

15 szinc 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-
component magnetic¢ brush developing mgthod, a casqug

20 developing method, a touch-down defeloping nathod,
cloud developing method or another developing method
is usable.

As for the charging means, in tné foregoing
embodiment, a so-called contact type charging method

25 is used, but another known structure is usable. For
example, metal shield of aluminum or the like is
disposed to enclosed three sides of a tungsten wire,
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short side seal pattern P2) with which the cover film1l7a is bonded on the
limting nmenber 18. In this 15 case, before the cover film17 is torn,
the tearing end of the cover film1l7a is peeled and raised by the pulling
force of the tear tape 17b, so that it is renmoved fromthe Iimting nmenber
18, so that the force required for renoving the tear tape 17b becones 20
extrenely large. In this enbodinent, 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 prevented upon the pull4gyy of the tear tape, and therefore
the cover film1l7a is assuredly torn

which is supplied with a high voltage, thus producing
positive or negative ions to the surface of the |
photosensitive drum s8¢ as to uniformly'chargc the
surféce of the dxum,

The charging means may be a blade type

[&4]

{charging blade), pad type, block type, rod type or
wire type.

As to the cleaning method for the toner
remaining on the photosensitive dram, a blade, a fur

10 brush, a magnetic brush or the like may be uséd.

The process cartridge descrihed hereinbefore
comprises an image bearing rember in the form of an
electrophotographic photosensitive member, for
example, and at least one process means. Therefcre,

15 other précess cartridges are as follows. An image
bearing member and charging member are unified into a
cartridge detachably mountable to the main assembly of
the apparatus. An image bearing membér and developing
means are unified inlo a cartridge, which is

20 detaéhably mountable to a main assembly of the
apparatus. An image bearing member and cleaning means
are unified into a cartridge, which is detachably
mountable to a main assenmbly of the apparatus. An
image bearing member and two Or more Process means are

25 unified into a cartridge, which is detachably
mountahle to a main assembly of the apparatus., An

image bearing member, charging means, developing means
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25 If the urging force of the tearing end of the cover film by

the end sealing nenber 21 is too small, the peel preventing effect is not
expected. If it is -53- too large, the opening strength of the tear tape
17a becomes large.. In consideration, the pressing force is preferably 1.0
kgf - 3.0 kgf, .further preferably 1.2 kgf - 2.0 kgf. 5 When

f oamed pol yur et hane, foaned

-77=

and/or cleaning neans may be unified into a cartridge,
which is detachably mountéble to a2 main assembly of.
the apparatus.
. The mounting member 15 for the photosensitive
5§ drum may be used in the case that the photoseasitive
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

1 example. The presént invention is applicable to a
toner replenishing type in wﬁich 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

15 has been in the form of a laser beam printer, but the
present invention is not liﬁited to this, and is
applicable to an LED printer, an electrophotographic
copying machine, a facsimile machine, a word processor
or aanother image forming apparatus.

20 As described in the faoregoing, according to
the present invention, the operativity in remaving the
"sealing member is improved while leakage of the
developer is prevented, in a developing apparatus, a
process cartridge and an image forming apparatus.

25 While the invention has been described with
reference to the structures disclosed herein, it is

not confined to the details set forth and this
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pol yet hyl ene, foanmed pol ypropyrene or the like is used as the material. for
the end seal 21, and when a di stance between the devel opi ng device frane
12b and the limting nmenber 18 nounted to the toner container 10 12a is 1
- 2mm the end seal. 21 of 2 - 5 mMmthick is conpressed to 1/2 - 1/3
approx. thickness. kn this enbodi nent, the distance between the franme 12b
and the limting nenber 18 is 1 nm and the end seal nenber 21 of foaned
pol yur et hane having a 15 thickness of 2 mMmis nounted, and it is
conpressed to the thickness of approx._442, by which the tearing end of the
cover film1l7a is pressed by the force o

application is intended to cover such modifications or
changes as may come within the purposeé of the

improvements or the scope of the following ciaims.

wn

10

20

25
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approx. 1.5 kgf. (Seal preventing structure) 20 In this manner,
the pulling direction of the tear tape 17b is regqul ated. However, when the
tear tape 17b is pulled out, there is aliability that the end seal nean&
21 is partly peeled by the tear tape 17. \Wen the end seal 21 i-s peel.ed,

the pulling force 25 is significantly increased top , although

z Kk
usually it is 5 kg. 1In this enbodiment, as shown |n”mﬁ ﬁ eﬁiced

projection 23 is provided at-a portion of

WHAT IS CLAIMFD IS:

1. A developing apparatus for devaloping a
latent image formed on an image hearing member,
comprising:

5 | a first frame having a developer container
for containing a developex;

a second frame having a developer carrying
memher for carrying fhe developer supplied from said
developer container o supply the developer to the

10 1latent image; =

a ssaling member for sealing an opening for
supplying the developer from said developer container
to said developer carrying member;

wherein sz2id sealing member is pulled between

15 said first fréme and said second frame along a pulling
path in a pulling direction, whereby the opening is
opened;

projections, disposed at both sides of the
pulling path downstream of said opening in the pulling

20 direction, for limiting the pulling direction of a

sealing member.

2. An apparatus according to Claim 1, wherein
said projections are provided in in said second frame,
25 and projects from said second frame to said first

frame.
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-54- the end seal 21 adjacent the pulling side of the tear tape 17b, by
which the end seal 21 is prevented from bei ng peel ed. As shown in Figures
34 and 35, the projection 23 is contacted to an upstreamend, wth respect
to the tear tape pulling direction, of the end seal 21. In this enbodinent,

the projection 23, "as shown in Figure 35, has a heillh$hett Haf BeepBepiaced 0. 3 -
0.5 M a wdth Wof approx. 3 - 5mm It is integr
devel oping frane 12b (separate pol ystyrene menbers

-8

3. An apparatus according to Claim 2, wherein
said projections are provided in in said second frame,
and said first frame is provided with openings for

receiving the projections.

(4]

4. An apparatus according to Claim 1 or 3,

wherein said projections are in the form of bosses.

5. An apparatus according to Claim 1 or 4,

o
[

wherein sald projections are inserted in holeé formed
in an end seal downstream of said opening with respect

to a pulling direction of said sealing member.

8, An apparatus according to Claim 5, wherein a
15 boss is provided in contact with the end seal upstream
of the end seal in the pulling direction, said boss
being effective to prevent peeling of the end seal

when the sealing member is pulled.

20 7. An apparatus according to Claim 1 or 4,
wherein said first and second frames puéhe§ through
the end seal a portion of said sealing member where
said sealing member starts to peel off when said
sealing member is pulled.

25

8. An apparatus according to Claim 1 or 5,

wherein between said first and second frames, a
e e e This is the replacement siveet
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the simlar shape may be nounted to the devel opi ng device frane 12b).
end of the projection 23, the upstreamend of the end seal nenber 21 is

cont act ed,

and the end seal 21 is bonded. The 15 di nension of the

projection 23 neasured in the direction of width of the tear tape 17b

(perpendicul ar to fhe sheet of the draw ng of Flgqggsﬁgmﬁggagmglgﬁﬁbly

To an.

| arger than the width of the tear tape 17b, but it ny | ar ger
than the width of the 20 tear tape 17b, or it may HL'MH tIy
provided. It is desirable that the corngy. of the pr formed

into R (rounded) to reduce the

w

10

15

20

25

separate hard plate is disposed between said first
frame and said second frame, wherein said sealing

member is mounted on the hard plate.

9. An apparatus according to, Claim 1 or 5,
wherein said projections are 1 mm ~ 3 mm away from the

pulling path.

10. An apparatus accordiang to Claim 1, wherein
said sealing member comprises a sealing £ilm and a
flexible tapec having a first portion extended along a
surface of said seal film and a second portion at the
other surface of the seal film, wherein the seal film
is torn along the first portion of the flexible tape

by pulling the second portion of the flexible tape.

11l. An apparatus according to Claim 1, wherein
sald first and second frames are joined by ultrasonic

wave fusing.

12. A process cartridge detachably mountable to a
main assembly of an image forming apparatus, om:
an image bearing member:
a developing device for developing a latent
image formed on said image bearing member; said
devaelaping device including,

a first frame having a developer container
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resi stance against the pulling of the tear tape 17b. Because of the

provi sion of the projections 25 23, as shown in Figure 35, when the tear
tape 17b is pulled in a direction of the arrow, the projections 23 are
cont act ed fh@%mﬁemmlﬁteﬁe seal i ng nenber 21, so that the sealing,

menber 21 | m peeling and raising by the tear tape 17b
Ther ef or e, ﬁ“ il pul l'ing operativity is acconplished w thout
i ncrease of urred pulling force of the tear

‘g2-

for contzining a developer;

a second frame having a developer carrying
membexr for carrying the developer supplied from said
developer container to supply the developer to the

[ latent image:

a2 sealing member for sealing an opening for

| supplying the developer from said developer container
to said developer carryving wmember;

wherein said sealing member is pulled between

10 said first frame and said second frame along a pullingl
.path in a pulling direction, whereby the opening is
opened;

projections, disposed at bath sides of the
pulling path downstream of said cpening in the pulling

15 direction, for limiting the pulling direction of a

‘sealing member.

13. A process cartridge according to Claim 12,
wherein said projections are provided in in said

20 second frame, and projects from said second frame to

said first frame.

14, A process cartridge accorxding to Claim 13,
wherein said projections are provided in in said
25 second frame, and said first frame is provided with

openings for receiving the projections.
R i ThlS iS the replacement Sheet
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5. tape 17b. The projections 23b may be integrally formed with the

devel oping frane 12b, or nmay be separate nenbers . In the foregoing

enbodi ments, an openi ng 10 limting nenber 18 is nounted to limt the .
open area of the toner container 12a, and the sealing nenber. 17 i s nounted
to the opening |im.ting nenber 18, but the provision of the o eningR

limting nenber 18 is not inevitable. but the sealing et ced
nounted 15 directly to the opening of the toner contain “
enbodi nent descri bed above, the cover 83

15. A process cartridge according to Claim 12 or

4, wherein said projections are in the form of bosses.

16. A process cartridge according to Claim 12 or
5 15, wherein said projections are inserted in holes
formed in an end seal downstream of said opening with

respect to -a pulling direction of said sealing member.

17. A process cartridge according toa Claim 16,
10 wherein a boss is provided in contact with tﬁ; end
seal upstream of the end seal in the pulling
directian, séid boss being effective to prevent
peeling of the end seal when the sealing member is
pulled.
15
18. A process cartridge according to Claim 12 or
16, wherein said first and second frames pushes
through the end seal a portion of salid sealing member
where said sealing member starts to peel off when said

20 sealing member is pulled.

19, A process cartridge accorﬁing to Claim 12 or
16, wherein between said first and second frames, a
saparate hard plate is disposed between said first
25 frame and said second frame, wherein said sealing

member is mounted on the hard plate.

This is the replacement stveet
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film1l7a and the flexible tear tape 17b are integrally formed, and the
cover filml7a is torn by the tear tape 17b, but the sealing nenber may be
in the formof 20 a so-called easy peel film The description will be
made as to the easy peel filmused as a sealing nenber -17. . The preferable

exanple of the easy filmconprises a first base 7@ cond base a cushion
| ayer and a seal ant | ayer. 25 However, this rﬁﬁ m eihhed pr esent
m or the

i nvention. As for the first base nenber, dramm poI
| i ke has been used ~84-
20, A process cartridge according to Claim 12 or
16, wherein said projections are 1 mm - 3 mm away from

the pulling path.

S 21. A process cartridge according to Claim 12,
wherein said sealing member comprises a sealing film
and a flexible tape having a First portion extended
alan§ a surface of said seal film and a2 second portion
at the other surface of the seal film, wherein the

10 seal film is torn along the first portion of the
flexible tape by pulling the second portion of the

flexible tape.

22. A process -cartridge according to Claim 12,
15 wherein said first and second frames are joined by

ultrasonic wave fusing.

23. An image forming apparatus usable with a
process cartridge detachably mountable thereto,
20 comprising:
{(a) a mount forxr detachably mounting a process
cartridge, wherein said process cartridge including,
an image bearing menber:
a developing device for developing a latent
25 image formed on said image bearing member, said
developing device including,

a first frame having a developer container

T lo ins reniaoemant sheet
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-56- conventionally. However, with the possibility of filmtear problemor
the like, biaxial oriented polyethylene filmexhibiting higher film
strength is used. As fofr the second base, a nylon layer to provide the

strength (tqyghm§§§%gg%@§ihgg film but the nylon exhibits a very high

noi sture absoanmm/mfﬂ n with the result of easy curling, and therefore,

bi axi al orien filmsimlarly

-85~

for containing a developer;

2 second frame having a developer carrying
memher for carrying the developer supplied from said
developer container to supply the develaperxr to the

3 latent image;

a sealing member for sealing an opening for
supplying the developer from said developer container
to séid developer carrying mamber;

wherein said ssaling member is pulled between

10 said first frame and said second frame along a pulling
patﬁ in a pulling direction, wherehy.the opening is
apened;

projections, disposed at both sides of the
pulling path downstream of said cpening in the pulling

15 direction, for limiting the pulling direction of a
sealing member:;

(b) transfer means for transferring.a toner
image onto a recording material from said image
bearing member of said process cartridge mounted to,

20 said mount; and

(c) feeding means for feeding the recording

material.

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

a first frame having a developer container
This is the replacement siegt
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10 to the first base is preferably used. The second base may have an arrow
or the like printed thereon for instructing properly the operator wth the
opening direction of the toner container or the like. 15 When
the print is not given, the first base and the second base may be used as
one | ayer base. Thé one | ayer base exhibits better seal bonding propertyt
and the print is clear. In this case, a biaxial orlented polyester film

having a filmthickness corresponding to those of th iﬁmnmm”m"

bases, is used. -86-
a second frame bhaving a developer carrying

far containing a developer:;

membexr for carrying the developer supplied from said
deve;oper container to supply the developer to the
5 latent image;

a seal film for sealzng an opening for
supplying the develoéé; from said developer container
to said developer carrying member;

a flexible tape having a first portion

10 extended along a surface of said seal film and a
second portion at the other surface of said seal film,
said second portion being reversely extended from an
end of said first portion;

wherein said secand portion of said flexibkle

15 tape is pulled between said first frame and said
secohd frame in a pulling direction, wherehy the
flexible tape is torn along the first portion, and the
opening is opened;

projectiaons, disposed at hoth sides of tﬁg .

20 pulling path downstream of said-opening in the pulling
direction, for limiting the pulling direction of a

seal £ilm.

25. An apparatus according to Claim 24, wherein
25 said projections are provided in in said second frame.

and projects from said second frame to said first

A

-

frame.
This is the replacement sheet
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After the printing is effected on the second base, the first base nenber
and the second base nenber are | amnated into one base material. 25

The bondi ng strength between the first and second bases by the | am nation
i s higher than the bonding strength between the sealant tayer- and the

-57- toner container since otherwise the firstiane ARENGDRSES are peel ed

fromeach ot her upon the opening. l" ",”"”' "
-87-

26. An apparatus according to Claim 25. wherein

said projections are provided in in said second frame,
and said first frame is provided with openings for

receiving the projections.

27, An apparatus according to Claim 24 or 26,

wherein said projections are in the form of bosses.

28. An apparatus according to Claim 24 or 27,
10 wherein said projections are inserted in holes formed
in an end seal downstream of said opening with respect

to a pulling direction of said flexible tape.

29. An apparatus accordiﬁg to Claim 28, wherein

15 a boss is provided in contact with the end seal
upstream of the end seal in the pulling direction,
said boss baihé effective to prevent peeling of the
end seal when the flexible tape is pulled.

20 30. An apparatus according to Claim 24 or 27,
wherein said first and second frames pushes through
the end seal a portion of said seal film where said
seal f£ilm starts to peel ¢0ff when said flexible tape
film is pulled..

25

31. An apparatus according to Claim 24 or 28,
wherein between said first and second frames, a

Th s e raplacsment 3hoet
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Therefore, strong bonding nethod is used, such as with the use of polyester
bonding material using a binder 5 material simlar to the filmbase. The
| am nation is-carried out so that no crease occurs in the first and second
bases and that noualh,Oficch Rpidédke is introduced therebetween. As for the

cushion | ayer, 10 layer is used. 1In order to increase the
cushi on effect \mm\k eal i ng, |ow nol ecul ar wei ght (apppox. 10, 000)
is preferably us al ant | ayer, ethylene-vinyl acetate copol yner
seal ant is used for exanple, preferablgs+t

separate hard plate is disposed between said first

frame and said second frame, wherein said seal film is

mounted on the hard plate.

5 32, An apparatus according to Claim 24 or 28,
wherein said projections are lmm - 3mm away from the

pulling path.

33. An apparatus according to Claim 24, wherein
10 said first and second frames are joined by ultrasanic

wave fusing.

34. A prucess cartridge detachably mountable to a
maln aszembly of an image forming apparxatus, com:
15 - an image bearing member;

a developing device for developing a latent
image formed .on said image bééring membex, said
develaping device including,

a first frame having a develaoper containg;.

20 for containing a developex;

a second frame having a developer carryiag
member for carrying the developer supplied from said
deveioper container to supply the developer.to the .
latent image: o

25 a seal film for sealing an opening for

supplying the developer from said developer container

to said developer carrying member; L
This is the replacemant sheet
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15 is a material containing approx. 1 - 20 %by weight vinyl acetate

copol yner. The seal ant | ayer cqﬂégkgﬁhgggg iwgnfss havi ng material or
slipping material or the like t ted and wel | - bal anced easy
peel property. 20 As for the eaﬁ}ﬂmmﬁﬂ,ﬁﬁ[ ction, as speculated in JIS,
when it is peeled.at 15 nm w dt e force is approx. 1 kg/15 nm
- 3 kg/15 mm approximately. This is the value when the seal film

heat -seal ed with the | owest sealing pressure onto a 25 flat plate mainly
conprising polystyrene or the like, isggpeeled in the direction of 180

degr ees. '

a flexible tape having a first portion-
axtended along a surface of said seal £ilm and a
second pgrtion at the other surface of said seal film,
said second portion being reversely extended from an
5 end of said first portionm;
wherein said second portion of said flexible
tapé is pulled between sald firsf frame and said
second frame in a pulling direction, whereby the
flexible tape is torn along the first partionf and the
10 opening is opened:; .
projections, dispased at both sidés of the
pulling path downstream of said opening in the pulling .
direction, for limiting the pulling direction of a

seal film,

15
35. A process cartridge accﬁrding to Claim 34,
wherein said projections are provided in in said
second frame, and projects from said second frame to
said first frame. _
20
36. A process cartridge according to Claim 35,
wherein said projections are provided in in said
second frame, and said first frame is provided with
openings for receiving the projections.
25

37. A process cartridge according to Claim 34 or

36, wherein said projections are in the form af
- This is ihe repiacement shoet
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Actual ly,

changes with how nuch the cushion | ayer and the seal ant

t he seal bonding strength and the -58- opening strength
| ayer are col | apsed

or how the seal surface of the toner contai ner déforns-(depressed)._by the

heat and pressure of the heat seal 5. operation,
condition relative to the toner
of the easy

10

15

20

25

on the seal i ng

bosses.

38. A process cartridge according to Claim 34 or
37. wherein said projections are inserted in holes
formed in an end seal downstream of said opening with

respect to & pulling direction of said flexible tape.

39. A process cartridge according to Claim 38,
wherein a boss is provided in contact with the end
seal upstream of the end seal in the pullingh
direﬁtion, said bouss being effective to prevent
peeling of the end seal when the flexible tape is

pulled.

40. A process cartridge according to Claim 34 or
37, wherein said first and second frames pushes

through the end seal a portion of said seal film where

said seal film starts to peel off when said flexible

tapg film is pulled.

41, A process cartridge according to Clainm 34 or
38, wherein between said first and second frames, a
separate hard plate is disposed between said firsgt
frame and said second frame, wherein said seal f£film is

mounted on the hard plate.

42 . A process cartridge according to Claim 34 or

€ 8 i rapianement

EORR 000 0 O TR
* € L. M S % Sty

d|
container. The fil rm,in lcedach | ayer
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peel filmhaving the four |layer structure is-as follows fromthe standpoint
of the bal ance between the 10 seal bonding ﬁt enoth and the opening
Eﬁmp
e

force. The first base has a thi ckmgsShed el err]m the second base,
10 - 30 [err]m the cushion |ayer. “ H‘ and the seal ant | ayer,

30 - 50 [err]m Further preferably, has a thickness of 10 -
20 [err]m the 15 second base, 20 - 30 [err]m the cushion layer, 20 - 30
[err]m and the sealant layer, 40 - 50 [err]m As for the manufacturing
met hod for the easy peel film the firgs§, base and second base are

| ami nated, and the base | ayers and the Seal ant | ayer are bonded by fused

38, wherein said projections are lmm - 3mm away from

the pulling path.

'43. A process cartridge according ta Claim 34,
"5 wherein said first and second frames are joined by

ultrasonic wave fusing.

44. An image forming apparatus usable with a
process cartridge detachahly mountable thereto,
10  comprising: -
(a) a mount for detachably mounting 2 process
cartridge, wherein said process cartridge including,
an image hearing member;
a developing device for developing a latent
15 image formed on said image bearing member, saild
developing device including,.
a first frame having a developer container
for containing a developer;
a second frame having a developer carrying,
20 member for carrying the developer supplied frem said
develaoper container to supply tha daveloper ﬁo the
Latent image;
| a seal film for sealing an opening for
supplying the developer from said developer container
25 to said developer carrying member, said second portion
being reversely extended from an end of said first

portion;
This is the replacemant sheet
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20 cushion |ayer, and thereafter they are cool ed and wound up. The
opening may be sealeq b such an easy peel film (Results of experinents)

25 The desdér l4sed made as to the experinents with the
seal i ng nmenber 17._|n H

riment, various cover filns 17a and
tear tapes 17b .-59

~92-

a flexible tape having a first portion
extended along a surface of said seal film and a
second portion at the other surface of said seal film;

wherein said second portion aof said flexible

5 tabe_is pulled between said first frame and said

second frame in a pulling direcéicn, wherabhy the
flexinhle tape is torn along the first portion, and the
gpening is opened:;

projections, dispased at both gsides of the

[
<K

pulling path downstrxeam of said opening in tﬁe pulling
dirsction, for limiting the pulling direction of a
seal f£ilm;

(b) transfer means for transferring a toner
image onto a recording material from said image

bearing member. of said process cartridge mounted to

4
(¥ 4]

said mount; and
(e) feeding means for feeding the recording

material.

[y ]
[ =]

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

a first chamber for containing a developer;

a4 second chamber having a developer carrying

| 3
A

member for carrying the developer supplied from said
first chamber to supply the developer to the image

bearing member:

Thméstherepmcementsheet
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are produced, and the curling amount and teafing'stabrlify are investigated
of the sealing nenber 17 with VarIOUHmﬂma*Hﬂﬁk In the second

t he sealing nmenber 17 |s penlng limting 5
menber mﬁth various seal patterns, gl ngth and the durability

exper i ment,

agai nst pressure are shown. (Experlne

material of 20 [err]mthick on a base 17al of uni axi al

by dry- 10
havi ng a
g
15
20

[
in

ver film17a is produced

| am nating a seal ant | ayer 17a2 of ethylene- vi nyl acat ate (EVA)

-93-

a hard member as a partition between said
first and second chambers, said hard member being a
aepuzate wember Loom sald first and second chambers
and being mounted on a member constituting said first
chamber, said hard member having an opening for the
developer from said first chamber;

a seal film for sealing said opening

a flexible tape having a first portion
extended along a surface o0f said seal film.and a
second portion at the other surface of said éeal £ilm,
salid second portion being reversely extended from an
end of saiad first bdrtion;

wherein said second portion of said flexible
tape is pulled between said firgt frame and said
secand framé in a pulling direction, whereby_the
flexible tape is torn alcgg the first porticon, and the
opening is opened;

projections, disposed at both sides of the
rulling path downstream of said opening in the pq}l;ng
direction. for limiting the pulling directian <f a

seal film.

46. An apparatus according to Claim 45, wherein
said projections are provided in a member constituting
said second chamber, and projects from the member
constituting said second chamber to the member

constituting said first chamber.

s
oy

)
L
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t hi ckness of 140 [err].m The tear tape 17b conprises a base 17bl of bi axi al
pol yester filmof 38 [err]n}leﬁ&d an 15 EVA seal ant | ayer 17b2, a drawn

nyl on | ayer N as ®i of 15 [err]mthick, with the Iayer
structure shown |n seallng menber 17 i s manufactured by

heat - seal i ng them e cover filmil7a is 53.5 nmmx 20 237 mm
the size of the tear tape 17b Is 38.5 Mm x 575 mm and the heat sealing
condition is 120 [err]C, 5.0 kg/cnferr], 3 sec. The seal pattern for
integrating the cover film17a and theguear tape 17b is as shown in Figure
27, and the seal wwdth WL is 5 mm

47. An apparatus according to Claim 46, wherein
said projections are provided in a member constituting
said second chamber, and said first frame is provided

with openings for receiving the projections.

A8 . An apparatus according to Claim 45 ar 47,

wherein said projections are in the form af bosses.

49, An apparatus according to Claim 45 or 48,
10 wherein said projections are inserted in holes formed
in an end seal downstream of said opening with respect

to a pulling direction of said flexible tape.

50. An apparatus according to Claim 49, wherein
15 2 boss is provided in contact with the end seal
upstream of the end seal in the pulling direction,
said boss bging effective to prevent peeling of the
end seal when the flexible tape is pulled.
2e 51. An apparatus according to Claim 45 or 48,
wherein said first and second frames pushes through
the end seal a portion of said seal film where said
seal film starts to peel off when said flexible tape
film is pulled.
25
32. An apparatus according to Claim 45 or 49,

wherein said pro;ectlons are 1mm - 3mm away from the

This is the replacement sheet
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25 Figure 36 shows results of neasurenents of‘the curling anmount
of the sealing nenber 17 in the width direction shown in Ftgure 26. As wi-l|
be -60- understood, when the wi dth of the tear tape ,fbyi s VQ% | ar ge

such as approx. 40 [err]m the curling anount can be supmsyw“ &8 fn feplaced,
low l evel, that is 2 nm Such a sealing nenber 17 is heat”ﬂﬂﬁ , t he
sealing surface of the opening |imting nenber 18

pulling path.

53. A process cartridge according to Claim 45,
wherein said first and second frames are joined by

5 ultrasonic wave fusing.

R4. A proucess cartridge detachabhly mountable te a
main assembly of an image forming apparatus, cm:
an image bezaring member;

a developing dewvice for developing a latent

[
<>

image formed on said image bearing member, said
developing device including,
a first chamber for containing a developex:

a second chamber having a developer carrying

ra
wn

member for carrying the developer supplied from said
first chamber to supply the developer to the image
bearing member;

a hard member as a partition between said
first and second chambers, said haxd member being#a_

separate member from said first and second chambars

[
(&)

and being mounted on a membey constituting said first
chamber, said hard member having an opening for the

developer from said first chamber;

a flexible tape having a first portion

Ln

extended along a surface of said seal film and a

[ %)

second partion at the other surface of said seal film,
said second portion being reversely extended from an

Thie is the replacemant sioet
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having a thickness of 0.5 mm an opening of 36.5 nmx 220 mm and nade of
pol ystyrene plate after com@ﬁ%iigeaeat ment. At this tinme, the

curling amount of the seali so small that there arises 10
no problem and therefore, qumwm j on occurs on the seal surface of
the opening limting menber X dition, the autom zation of the
production is considered possible. The heat seal condition is 140 [err]C,
3.0 kg/cnferr] 15 and 5.5 sec. The sealing surfaces between the seal bar
19a and the opening |imting nenber 18 g4gLe confirmed to be correctly
parallel, and thereafter,

end of said first portion;

wherein said second portion of said flexible
tape is pulled between said first frame and said
second frame in a pulling direction, whereby the

5 flexible tape is torn along the first porxrtion, and the

opeﬁing is opened; |

rruojections, disposed at both sides of the
pulling path downstream of said gpening in the pulling
direction, for limiting the pulling directian of a

10 seal film.

55. An apparatus according to Claim 54, wherein
said projections are pravided in a member constituting
said second chamber, and projects from the member

15 cons#ituting said second chamber to the member

constituting said first chamber.

56. An apparatus according to Claim 55, wherein
said projections are provided in a member constituting
20 said second chamber, and said first frame is provided

with copenings for receiving the projections.

57. An apparatus according to Claim 54 or 56,
wherein said projections are in the form of bosses.
25
58. an apparatus according to Claim 54 aor 57.
wherein said projecticons are inserted in holes farmed

ihe s the replacemant shoes
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the heat seal is effected. Thereafter, on the flange surface of the 20
toner container 12, the opening limting nenber 18 on which the seallng
menber 17 is nounted is fixed t hrough ul trasonic wave fusing process,
whi ch the toner container 12 is manufactured. Using the QRS MaEBRINRER

contai ner 12a, the process cartridge B 25 I s manuf act ur end
seal nenber 21 of foanmed pol yurethane material, has a di

-97-~

in an end seal downstream of said opening with respect

to a pulling direction of said flexible tape.

59. An apparatus according to Claim 58, wherein

[

a boss is provided in contact with the end seal
upstream of the end seal in the pualling direction,
said boss being effective to prevent peeling of the

" end seal when the flexible tape is pulled.

<

60. An apparatus according to Claim 54 or 57,

[

wherein said first and second frames pushes through
the end seal a portion of said seal film where said
seal film starts to peel off when said flexible tape

film is pullead.

[
[ %]

61. An apparatus according to Claim 54 or 57,
wherein said projections are lmm - 3mm away from the

pulling path.

-

[ d
€

62. A process cartridge according to Claim 54,
wherein said first and second frames arxe joined by

ultrasonic wave fusing.

63. An image forming apparatus usable with a

[
(4]

process cartridge detachably mountable thereto,.
comprising:

(a) a mount for detachably mounting a process

This is the replacement sheet
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-61- order that the toner |eakage fromthe tape renovi-ng-portion of the

opened cartridge B upon the removal of the cagf; éggg fromthe main assenbly
upon trouble such as sheet jamor the |ike, an e en edt he 5
bal ance is provided relative to the opening st Hﬂ Ui cess cartridge
B is opened at approx. 3000 mmimn, and a tear [ i dt h of the
cover film17a after the opening and the occurrence of fuzziness (tearing
stability) fromthe end surface of 10 the cover film 17a upon the

openi ng. -98-

cartridge. wherein sald process cartridge incluaing,
an image bearing membex;
a developing device for developing a latent
image formed on said image hearing mewber, said
S de&eloping device including,
| a first chamber for containing a developer;
a secaond chamber having a developer carrying
member for carrying the developer supplied from said
first chamber to supply the developer to the image
10 beafing membear; -
2 hard member as a partition_between said
first and second chambers, said hard member being a
separate member from said first and second chambers
and geing mounted on & member constituting said first
15 chaﬁber, said. hard member having an opening for the
developer from said first chamber:;
a flexible tape. having a first portion
extended along a surface of said seal £ilm and a
second portion at the other surface of said seal film,
20 said second portion being reversely extended from an
end.of said first portion;
wherein said second portion of said flexible
tape is pulled between said first frame and said
second frame in a pulling direction, whereby the
25 flexible tape is torn along the first portion, and the
opening is opened:
projections, disposed at both sides of the

e

Th&istherepﬁcementshaﬂ
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The results are shown in Figure 36. As will be clear fromthis results, the
tearing expansion width is not nore than 1 mm and therefore, the opening_-"
width of the developing neans is sufficiently 15 [Iimtedyg gg s ég rh£
stability is good. (Experinent 1-2) Simlarly to the Exper

seal patter for unj fying the cover filmi17a and the tear t
as shown in Figure 28, and the seal 20 wdth WL is 5 mm
anount K1 of the seallng menber 17 is very small as. shown in F|gure 36.
addi tion, -89~

n

pulling path downstream of said opening in the pulling
direction, for limiting the pulling direction of a
seal £ilm;

(b) transfer means for transferring a toner

h

image onte a recording material from said image
bearing member of said process cartridge mounted to
said magnt; aﬁd..

({c) feoding mcans for feeding the recording

material.

0
64. A developing apparatus for developing a
latent image formed on an image bearing member,’
comprising:
a first frame having a developer container
15 for contalnlng a develaoper;

a second frame having a developer carrying
member for carrying the developer supplied from said
developer container to supply the develcoper to the

latent image;

-

a2 sealing membar for sealing an opening for.

o
€

supplying the developer from said déveloper cantainer
to said developer carrying member; .
wherein said sealing member is pulled between
said first frame and said second frame in a pulling
2 direction, whereby the opening ié opened;
an end seal disposed downstream of said

opening with respect to the pulling direction;

A

Thie s the replzcemant shoet
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the seal deviation relative to the [imting merber 18 does not occur. The

autom zation of the sealing 25 rocess |s conS|dered possible. In
addition, sinilarly to Experinenf S he Ha cartrldge Bis

manuf actured, and the check is u ﬂl earing -62- expan3|on
wi dth and the tearing stability | m17a. As shown in Figure

36, the results are very satisfactory.

-100-

a projection dispased in contact with said
end seal upstream ¢f said end seal with respect to the

pulling direction.

S 65. An apparatus according to Claim 64, wherein
said projection is provided on said second frame and

projects from said second frame to said first frame.

66. An apparatus according ta Claim 65, wherein
10 said projection is formed integrally with safd second

frame.

67. An apparatus according to Claim 64 or 66,
wherein bosses, disposed at both sides of a pulling

path downstream of said opening in the pulling

[
«n

direction, for limiting the pulling direction of a

sealing member

68. An apparatus according to Claim 64 or 65,
20 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.

25 69. A process cartridge detachahly maountable to a
main assemnbly of an image forming apparatus, cm:

an :.mage bearn.ng membex ; .
T T " This is the replacement sheet
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(Experinent 1-3). 5 = . Simlarly to Experinent 1-1, the seal pattern

for unifying the cover filmﬁﬂand the tear tape 17b is as shown in the
I

form a channel , TidsShe# emR re 29, The sealing width WL is 7 nm The
curling amount K u
Figure 36, and t

0

g menber 10 17 is very low as shown in

deviation to the limting nenber 18, and
t he autom zati on the sealing process is considered possible. Simlarly
to Experinment 1-1, a process cartridge B is manufactured, and the tearing
expansion 15 w dth and the tearing_ib§gility.of the cover film1l7a

a developing device for developing a latent
image formad on said image bearing member, said
developing device including,

a first frame having a developer container

w,

for containing a developer;

a second frame having a developer carrying
member far carrying the developer supplied from said
developer container to supply the developer to the
latent image:

19 a sealing member for sealing an opeﬁing for
supplying the developer from said developer ccntaineé
to said develaper carrying member;

whereiﬁ sald sealing member is pulled between
said first frame and said second frame in a pulling

15  direction, whereby the opening is opened;

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

a projection disposced in contact with said
end seal upstream of sald end seal with respect tqﬁtge

20 pulling direction.

70. A process cartridge according to Claim 69,
wherein said projecticon is provided on said second
frame and projects from said second frame to said

25 first frams.

71. A process cartridge according to Claim 70,
S This is the replacement sheet
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after the opening are checked. As shown in Figure 36,

the results are very -

satisfactory. (Experinment 1-4) This experinent is the sane as Experi ment

1-1 20 with the exception that the seal ant Iayemsﬁ%gahkﬁwﬁﬂ H

gd only one

side of the tear tape 17b as shown in Figure 8B. unt K1 of
the sealing nmenber 17 is very small as shown in Fi Hrﬂ[ohe seal
deviation relative to the limting nenber 18 doe on1zat|on

of the sealing process is considered possible. -

10

15

20

25
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wherein said projection is formed integrally with said

second frame.

72. A process cartiidge according to Claim 69 or
71, wherein bosses, disposed at both sides of a
pulling path downstream of said opehing in the pulling
direction, for limiting the pulling direction aof a

sealing member

73. A process cartridge according to Claim 69 or
71, 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.

74. An image forming apparatus usable with a
process cartridgs detacnablj mountable thereta,
éomprising:

(a) a mount for detachably mounting a process
cartridge, wherein said process cartridge includiﬂé;

an image bearing member;

a developing device for developing a latent
image formed on.said iqage bearing member, said
deve@cping‘aévice.including,

a first frame having a developer container

for containing a developer;

[V

second frame having a developer carrying

This is the replacement sieet
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Simlarly to Experiment 1-1. a process cartridge. B.is. manufactured, and the
tearing expansion wdth and the tearing_stability of the cover film17a

after the opening are checked. The resul! a plaredFi gure 36, and are
very satisfactory. (Experinent 1-a) The , !

and the tear tape
17b are made of thé same material and un aling conditions as
in the Experinent 1-1. However, the

-103-

member for carrying the developer supplied from said
developer container to supply the developer ta the
latent image;

3 sealing member for sealing an opening for

5 supplying the developer from said developer container

to said developer carrying member:

wherein said sealing member is pulled between
said first frame and said second frame in a pulling
dire;tion, whareby the opening is opened;

10 an end seal disposed downstream.of ééid
opening with respect to the pulling dirsction;

a8 projection disposed in contact with said
end;seal upstream of said end seal with respect to the
pulling direction;

15 (b) transfer means for transferring a toner
image onto a reccrd;ng material from said image
bearing member of said process cartridge mounted to
said mount; and

(¢) feeding means for feeding.the recording

20 nmatexial.

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

comprising:

o
L8]

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

8 seccn§m§5a§¢m§§ving a devecloper carrying
This is the repiacemant sheet
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10 seal pattern is as shown in Figure 25, that is, the entire surface $4
where the cover film 1l7a and the tear tape 17b are overlapped except for

the seal portion of the sealing nmenber 17 corresppipgi ol t he opening,
that is, the entire surface of the seal 15 pat t e el 27 '
i ncl udi ng the non-seal portion. The curling amoun I Qg menber 17

Is 15.5 mMm as shown in Figure 36 which is very la sult that
the positioning of the sealing to 20 t he opening regul ati ng nenber 18 is

not easy with the result of frequent oggirrences of seal deviation, and

member for carrying the developer supplied from said
developer container to supply the develaper to the.
latent image;

a seal- film for sealing ar opening for

W

supplying the developer from said developer container
té said developer carrying member;

a fiexible tape having a first pertion
extended along a surface of said seal film and a
second portion at the other surface of said seal film,

said second peortion being reversely extended from an

[
<

end of said first portion:
wherein said second portion af said flexible
tape is pulled between said first frame and said

second frame in a pulling direction, whereby the

[N
wn

flexible tape is torn along the first portion, and the
opeﬁing 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

[ 0]
[

rpulling direction.

76. An apparatus according to Claim 75, wherein

said projection is provided on said second frame and

(2
wn

projects from said second frame to said first frame.

77. An apparatus according to Claim 76, wherein

Thig is tha repiansmatit anoet

- {" -'.g' [.\' o
Ly C L M5 N



the autom zation of the sealing process is not considered possible.
(Experinent 1-b) 25 Cover film1l7a and the tear tape 17b are
made of the sanme nmaterials as TrmSEeeﬂHmbrﬂepllce and are unified under the

sanme sealing conditions, but w sealing pattern of Figure 30,
tern S3 of Figure 27 is

that is, the non- seal portion
-105-

said projection is formed integrally with said second

frame.

78. An apparatus according to Claim 75 or 77,
5 wherein bosses, disposed at both sides of a pulling
path downstream of said opening in the pulling
dirgction, for limiting the pulling direction of a

seal film.

10 " 79. An apparatus according to Claim 75 or 77,
wherein said first and second frames pushes through
the end seal a éoftion of said sezl film where said
seal film starts to peel off when said seal film is

pulled.

80. A process cartridge ﬁefachably mountable to a
main assembly of an image forming apparatus, cm:
an image bearing member;
a developing device for developing a latent
20 image formed on said image bearing member, said
developing device including,
a2 first frame havihg a develaper container
for containing a developer;
a_second frame having a developer carrying
25 member for carrying the developer supplied from said
developer container to supply the developer to the

latent image; =~ = is is the replacement sheet
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al so sealed (S4). The curling anobunt of the sealing nmenmber 17, 5 as shown
in Figure 36, is as Iarge as 10.3 mm and therefore, the seal positioning

to the openi ngh

occurrence of fh [
seal i ng proces

ged 18 is not good with the result of frequent
tlatlon and therefore, the autom zation of the

onsidered possible. Simlarly to Experinent

1-1, a process cartridge B is manufactured, and the tearing expansion width

and the tearing stability of the cover f|In117a after the opening are
checked. The results are shown

LN

10

15

20

25

-106-

a seal film for sealing an opening for
supplying the developer from said developer container
to said developer carrying member;

a flexible tape having a first portion
extended 3long a surface ¢of said seal film and a
second portion at the other surface of said seal f£ilm,
sald second portion being reversely extended from an
end of said first portion;

wherein said second portion of said flexlble
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;

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 o the

pulling direction.

81. A process cartridge according to Claim 80,
wherein sald projection is provided on said second
frame and projects from said second frame to said

first frame.

82. A process cartridge according to Claim 81,

wherein said projection is formed integrally with said

A ) AR

second frame.
This is the replacement sheet
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15 in Figure 36, and the tearing expansion w dth is 4.5 mm and

therefore, the tearing is not stabilidgedy.ad kfpaddi tion, the cover film
17a becones fuzzy. The causes are c [ ) | ows. Since the
unification of the portion of the SIHM Mﬁﬂumﬂp tearing is not assured
with the result that by the frictio seal 21 with the pulling
portion, the cover film17 is peeled fromthe tear tape 17b with the result
of fuzzy or non-snooth surface, with the expansion of the tearing width. 25

(Experinent 2-1) The use is made with tq%7sealing menber 17

83. A process cartridge according to Claim 80 or
82, wherein bosses, disposed at both sides of a
pulling path downstream of said opening in the pulling
direction, for limiting the prlling direction of a

9 seal f£ilm.

84. A process cartridge according to Claim 80 or
82, wherein said first and second frames pushes
through the end seal a portion of said seal film where

10 said seal film starts to peel off when sald seal film

is pulled.

85. An image forming apparatus usable with a
process cartridge detachably mountable thereto,
1S comprising:
(a} a mount for detachably mounting & pracess
cartridge, wherein said process cartridge including,
an image bearing member;
a developing device for developing a latent
20 image formed on said image bearing member, said
developing device including,
@ first frame having a developer container
for containing a developer;
a second frame having a developer carrying
25 membexr for carrying the developer sgsupplied from said
developer container to supply the developer ta the

latent image;
LECEMBN 3heet
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and the opening Iimting nmenber 18 as in Experinent -65- 1-1, and the
sealing condition of the sealing nenber to the regul ating nenber 18 is 140
[err]C, 5.0 kg/cnferr], and 5.5 sec. After the confirmation of the correct
paral | el i sm between the seal bar 19a and the sealing 5 surface of the
opening limting rrenber 18, and thereafter, the heat Seal is carried out.
Thereafter, the opening limting menber 18 seal ed by tﬁ%sﬁé‘e@i{és%enkeilaced

WA

a seal film for sealing an opening for

-108-

supplying the developer from said developer container
to said developer carrying member:
a flexible tape having a first portion
5 extended along a surface of said seal film.and a
second portion at the other surface of said seal film,
said second portion being reversely extended from an
end of said first portion;
wherein said second portion of said flexible
10 tape is pulled between said first frame and §gid
second frame in a pulling direction, whereby thé
flexible tape is toxn aleng the first portion, and the
cpening is opened;-
an end seal disposed downstream of said
15 opening with raespect to the pulling airection;
. & projection disposed in contact with said
end seal uvupstream of said end seal with respéct to the _
éulling direction}
(b) transfer meaﬁs for transferring a toner
20 image onto a recording material from said image
bearing membear of said process cartridge'maunted ta
said mount; and
(c) feeding means for feeding the recording
material.
25
8é. A developing apparatus for developing a

latent image formed on an image bearing member,
T This is the replacemeant sheet.
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menber 17 is ultrasonic wave-fused on the flange surface of the toner

contai ner 12a, thus manufacturing 10 the toner container. Two sealing
patterns for the sealing of the sealing nenber 17 onto the opening limting
menber 18, are used as shown in Figure 31. Sanples 1 and 2 are

manuf actured with the pattern di mensi ons shown in 15 Figure 37. As a
Conpari son Exanpl e, seal patterns shown in Figures 32.and.33, .are used wth
the pattern di mensi ons shown in Figure 37 as sanples a and b. The four

ki nds of tonér containers 12a are. hlsSheetHasBeenRTlaced :

| ]

a first chamber for containing a developer:;

comprising:

a second chamber having a developer carrying
member for carrying the developer supplied from said
5 first chambexr to suvupply the developer to the image
bearing member;
a hard member as a partition betwean said
first and second chambers, said hard member being a
separate member from said first and second c@gmbers
10 and being mounted on a member constituting said first
chamber, said hard member having an opening for the
developer fr&m said first chamber; '
a seal film for sealing an opening;
a flexikle tape having a first portion
15 extehded along a surface of said seal film and a
second portion at the other surface of said seal film,
said second portion being reversely axtended from an
end of said first portion:
| wherein said second portion of said flexible
20 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;
an end seal digposed downstream of said
23 opening with respect to the pulling direction;

a projection disposed in contact with said

end se;l_upstream of saxd end seal with respect to the
T This is the replacement shoet
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20 coupled by ultrasonic wave fusing with the devel.oping device frame 12b
provided with a boss for opening direction support, so that four kinds of
process cartridges are produced. Th&mdh&iﬂﬂd@mﬂkw'"én t he openi ng

regulating 25 nenber 18 and the fra and the end seal nenber
21 of foaned pol yurethane has a thic - 66-

-110-
pulling direction.

87. BAn apparatus according to Claim 86, wherein
said projection is provided on said second frame and

5 projects from said second frame to said first frame.

88. An apparatus according to Claim 87, wherein
said projection is formed integrally with said second
frame.

10

89. An apparatus according to Claim 86 or 88,
whe;ein bosses, disposed at both sides of a3 pulling
patﬁ downstream of said opening in the pulling
direction, for limiting the pulling direction of a

15 seal film

90. An apparatus according to Claim 86 or 88,
wherein said first and second frames pushes through
the end seal a portion of said seal film whefe sdid

20 seal film starts to peel 6ff when said seal film is

pulled.

91. A process cartridge detachably mountable to a
main assembly of an image forming apparatus, cm:
25 an image bearing member;
a developing device for develaping a latent

xmage formed on said image bearing member, said
ThE s the e lwcmem sheet
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The process cartridge B is opened at a speed of approx. 3000 nmi min. The
opening strength (required force to open) is shown in Figure 37. As wll

appar ent,

sanples 1 and 2, and the operativity in the opening is very good. On the

ot her hand,

In the case of sanples a 10 and b (Conparison Exanpl es)

exhibited very | arge opening strength, and therefore, theThipshealtayBdel Répta

| ow even to the extent of incapability of opening by

10

15

20

i3

Il

|

i
developing device including,

a first chamber for containing a developer;

a second chamber having a developer carrying
mexber for carrying the develaper supplied érom said
first chamber to supply the developer to the image
bearing member;

. a2 hard member as 2 partition between said
first and second chambers, said hard member being a
separate member from said first and second chambers
and being mounted on a member comnstituting s;;d first
chamber, said hard member having an opening for the
developer from said first chamber;

a2 seal film for sealing an opening;

a flexible tape baving a first portion
extended along a surface of said seal film and a
second portion at the other surface of said seal film,
said second portion being reversely extended from an
end aof said first portion;

wherein said sacond portion of said flexible
tape is pulled between said first frame and said
second frame in a pulling direction. whereby the -
flexible tape is torn aléng the first portion, and the |
opening is opened;

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

a projection disposed in contact with said

end seal upstream of said end seal with respect to the

This is the replacemsnt sheet
R O RO  swrm

be

there occurs no toner scattering 5 upon the openi ng of the seal
menber 17 in four exanples. However, the opening strength is very lowin-:



an operator.

Using the four kinds of toner containers 12a 15 and the

process cartridge, the puncture strength and the falling test (after 550 g

of the toner

is loaded) are carried out. As for the puncture strength, the

durability-against the pressure is neasured until the sealing 20 menber
17 is ren?ve and the puncture occurs by the internal pressure when the

pressure
for 5 sec,
altogether

10

15

20

25

1

c@ 05 kgf/cn{err] and the pressure i s maintained
mﬂ peated. In the falling test, three cartridges are
t he hei ght of -
-112-

pulling direction.

92. A process cartridge according to Claim 91,
wherein said projection is provided on said second
frame and projects from said second frame to said

firqt frame.

S83. A process cartridge according to Claim 92,
whefein said projection is formed integrally with said

secqnd frame.

84, A process cartridge according to Claim 91 or
93, wherein bosses, disposed at both sides of a
pulling path downstream of said opening in the pul;ing
direction, for limiting the pulling direction of a

seal film.

95. A process cartridge according to Claim 91 or
93, wherein said first and second frames pushes -
through the end seal a portion of said seal film where
said- seal film starts to peel off when said seal film

is pulled.

96. An image forming apparatus usable with a
process cartridge detachably mountable thereto,
comprising:

. (a) a mount for detachably mounting a process

”Ill"l "ll" l"" "II' " IIII Thie is the replacemsnt sireet

- o ™5 MAR 07

Date:



25 90 cm The cartridge is let fall 10-tirmes for one group in one-corner
3-edge 6-surface node and 6- surface 4 cof ner node, and the toner |eakage

i's -67- confirnmed. Théhﬁ %&m in Figure 38. As will be
apparent fromthe results, hort side seal pattern width T is
reduced by 1 mm- 1.5 nn1a ith the | ongitudinal seal pattern
width T1, - )

~113-

cartridge, wherein said process cartridge including,
an image bearing membex;
& developing device for developing a latent
imaée formed on said image bearing member, said
5 developing device including,
a2 first chaﬁber for containing a devéldpér:
a second chamber having a developer carrying
member for carrying the developer supplied from said
first chamber to suppl} the developer to the image
10 bearing member;
a hard mewmber as a partition between said
.first and secoﬁd chambhers, said hard member being a.
separate member from said first and second chamﬁers
and being mounted on a member conrstituting said fifst
15 chamber, said.hard member having an opening for the
developer from said first chamber; '
a saal film for sealing an opening;
a flexihle tape having a first portion
extended along a surface of said seal Eilm and a *~
20 second portion at the other surface of said seal £ilm,
sai@ second portion being feversely extended from an
end of said first portion;
- wherein said second portion of said flexible
tape is pulled between said first frame and said
25 second frame in a pulling direction. whereby the
flexible tape is torn along the first portion, and the

opening is cpened; e ) e
® g e fhie is the replacemsnt 3Noet
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the sufficient durability is maintained against puncture and falling. From
the above tests, it has been confirned that using the seal pattern of the
enbodi ments, the 10 toner container exhibits | ow opening strength, high
openi ng operativity and high durability against pressure. (Experinent 2-2)
As for the sealing nenber for sealing the 15 opening 18 of -the opening
limting menber 18, an easy peel filmis used. The easy fi conpr.i ses
a first base of biaxial oriented polyester film having aﬁﬁglgl}iiet'i&ﬁnlrem placsd

an end seal disposed downstream of said

~114-

opening with respect to the pulling direction;

a projection disposed in contact with said

end seél upstream of said end seal with respect to the
5 pulling direction;

(b) transfer means for transferring a toner
image onto a recording material from said image
bearing membér of said process cartridge mounted to
said mount: and

10 (c) feeding means for feeding the recording

material.

87. A developing apparatus for developing a

latent image formed on an image bearing member,

-
N

comirising:
a first chamber for containing a developer;
a second chamber having a developer carrying
member for carrying the developer supplied from said
first chamber to supply the developer t§ the image
20 bearing member;
2 hard member as a partition between said
first and second chambers, said hard member being a
separafe member from said first and second chambers
and being mounted on a memher constituting said first
25 chamber, said hard member having an opening for the
developer from said first chamber;

" a seal film for sealing an opening;TmsiétherepmcementSh&ﬂ

O B



t hi ckness of 16 [err]m a second base of biaxial polyester filmhaving a

t hi ckness of 25 [err]m a cushion |ayer of 20 | ow nol ecul ar wave

pol yethyl ene fil mhaving a thickness of 20 [err]m EVA sealant |ayer having
a thickness of 30 [err]m (four-layer structure). The filmsize of the easy
peel filmis 46 nmx 574 nm The sealing nmenber is heat - SBdd Shekt Has BebifRegha
openi ng 18a of the opening limting menber 18 as in Experi
sealing conditions are 150 [err]C, 5.0 kg/cn{err] 2.5 sec I
confirmation of the

-115~.

a flexible tape having a first portion
exteﬁded along a surface of said seal film and a
sécond.porticn at the other surface of said seal film,
said second portion being reversely extended from an
5 end af said first portion;
wherein said second portion of said.flexible
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
10 opening is opened; ‘
first projections, dispased at both sides of
the pulling path downstream of said opering in the
pulling direction, for limiting, the pulling direction
of a;sealing member:;
15 . an end seal disposed downstream of said
apening with respect to the pulling direction;
a second projection disposed in contact wlth

said end seal upstream of said eand seal with respect

to the pulling direction. -
20
98. A process car{ridge detachably mountable to a
main assembly of an image forming apparatus, Cm:
an image bearing memher:
a developing device for developing a latent
25 image formed on said image bearing member, said

developing device including,

R -~ & first chamber for containing a developer;
Thiz is the replacemant sheet
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correct parallelisn1betmeen t he seal bar 19a and the sealing surface of the
opening limting nenber t he heat seal operatlon Is carried out.

Thereafter, the opening I|n1t|n as @@ by such a sealing 5
menber is fused to the flange surf ' ner container 12a by
ul trasoni ¢ wave fusing, thus manu toner container. Two kinds

of seal patterns for nounting the sealing member to the opening limting
menber 18 are 10 produced as shown in Figure 31, and the pattern
di rensions are as shown in Figure 39. The sanples are

__1-16...

a second chamber having a developer carrying
member for carrying the developer supplied from said
first chamber to supply the developetr to the image
beaniﬁg member:;

S a hard member as a partition between said
fir;t and second chambers, said hard member heing a
separate member from said first and second chambers
and being mounted on a memher constituting said first
chamber, said hard member having an opening fpr the

10 devealaoper from séid first chamber; )

2 seal film far éealing an opening;

a flexible +tape having a first portion
extended along a8 surface of said seal film and a
second partion at the cther surface of said saal filg,

15 said second portion ﬁeing reversely extended from an

end of said first portion; |

wherein said second portion of said flexible
tape is pulled between said first frame and said
secand frame in a pulling direction, whereby the —

20 flexible tape is torn alang the firgt portion, and tﬁe

opening is opened;

first projections, disposed at both sides of
the pulling path downstream of said opening in the
pulling directiqn, for limiting the pulling direction

29 of a sealing member;

an end scal disposed downstream of said

opeqlng with ressect to the pulling dlrectlon.

TEe iz the rapiacsmant shoet
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call ed sanples 3 and 4. As Conparison Exanples, seal patterns shown in
Figures 32 and 33 are used with the pattern 15 di nensi ons shown in Figure

. The sanphisShest Bas®BadnReplacedinpl es ¢ and d. The four kinds of toner
cont ai ners 12a y ultrasoni c wave fusing wi th devel opi ng device
frames 12b hav opening direction 20 support, thus producing
four kinds of process cartridges. The di stance between the opening limting
menber 18 and the developing frame 12b is 1 nm and

~-117-

a second projection disposed in contact with
said end seal upstream of said end seal with reépect

to the pulling direction.

5 99. An image forming apparatus usakle with a
process cartridge detachably mountable therato,
comprising:

(a) a mount for detachably mounting a pracess
cartridge, wherein said process cartridge inc}uding,

10 an image bearing membsr; )

a developing device for developing a latent
image formed on sa2id image bearing member, said
developing device including,

2 first chamber fur containing a developer;

15 a second chamber having a developer carrying
membher for carrying the developer supplied from said
first chamber to supply the developer to the image
bearing member;

a hard member as a partition between saigd .

20 first and second cnémbers, said hard membexr being a
separate member from said first and second chambers
and being mounted on a'member constituting said first
chamber, said hard memher having an opening for the
developer from said first chamber;

25 2 sezl film for sealing an opening;

a flexible tape having a first portion

L

[ L

extandsd a:ong & surface of said seal film and a
" This is the replacement sireet
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the end seal nenber 21 of foamed pol yurethane has a 25 t hi ckness of 2 mm
Figure 39 shows the opening strength when the process cartridge B is opened
approx. at 3000 nm min. As will be apparent fromthis results, the toner
scattering does not occur upon the opening of the seallngmggmaehsg&m ﬁm{

t he four kinds of the cartridges. However, with sanples 3
opening strength i's very |low, and therefore, t he

-118-

second portion at the other surface of said seal film,
said second portion being reversely extended fram an
end of said first portion;

wherein said second portion of said flexible

5 tape is pulled between said firxst frame and said
second frame in a pulling directior, whereby the
flexible tape is torm aleng the first portion, and the
apening is opened;

first projections, disposed at both”sides of

10 the pulling path downstream ¢f said opening in the
pulling directionr, for limiting the pulling direction
of a sealing member;

an end seal disposed downstream aof said
opening with respect to the pulliing direction;

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

(b) transfer means for tramnsferring a toner
image onto a recording material from said image -

20 bsaring member of said process cartridge mounted to
said mount; and '

(c) feeding means for feeding the recording

material.
25

~ This is the replacemeant sheet
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operativity upon the opening is very satisfactory. On the other hand, with
respect to the sanples ¢ and d (Conparison Exanpl es), the opening strength
is very high, and the opening operativity is 10 poor even to such an
extent of incapabiljty of opening by an operator. Using the four Kkinds of
toner containers 12a and the process cartridge B, the puncture and falling
tests are carried out under the sanme conditions as in 15 Experinent 2-1.
The results are shown in Figure 40~ A39wi~l | be understood fromthe results,
even if the short side seal pattern width T2 is reduced by 1 - 1.5

DEVELOPING APPARATUS, PROCESS CARTRIDGE AND IMAGE
FORMING APPARATUS

ABSTRACT QF THE DISCLOSURE
A developing.apparatus for developing a

latent image formed on an image bedring member
includes a first frame having a develaper cantainer

5 for'containing a developer; a second frame having a
develaper carrying member for carrying the developer
_supplied from the developer container to supply the
developer to the latent image: a sealing member for
sealing an opening fot supplying the developer from

10 the developer container to the developer carrying
member; wherein the sealing member is pulled between
the first frame and the second frame along 2 pulling
path in a pulling direction, Qﬁéreby the opening is
opened; projectians, disposed at both sides of the

15 pullﬁng path 60wnstreaﬁ of the opeﬂing in the pulling
direbtion, for limiting the pulling direction of a

seal_ing menhex.

FIGURE 16

This Sheet Has Been Replaced
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nm as conpared with the |ongitudinal seal pattern width Tl, the sufficient
durability strength is 20 mai ntai ned in the puncture test and the falling
test. As will be. understood fromthe foregoing, even when the easy peel
filmis used as the sealing nmenber, the toner container exhibits |ow
opening strength, the good opening operativity and high 25 durability

agai nst pressure by the use of the se%l pattern descri bed above.
(Experiment 2-3) - B
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-70- Using the cover film17a simlar to the cover film1l7a used in
Experinent 2-1, a tear tape 17b of four |ayer easy peel filmis
heat - seal ed, and three. kinds .of tear seal nenber 17 having different sizes
5 are produced as.sanples 5, 6 and sanple e. The tear tape 17b conprises
bi axi al oriented polyester |ayer having a thickness of 16 [err]m a '
bi axi al oriented nylon |ayer having a b?ickness of 25 [err]m a | ow

nmol ecul ar wei ght pol yet hyl ene | ayer havt ng a 10 t hi ckness of 30 [err]m
and an EVA seal ant | ayer having a

10a

10

FIG 2

This is the replacemant shoet

Date: » § MAR Qa7



t hi ckness of 40 [err]M. The heat seal condition of the tear tape 17b is
120 [err]C, 5 kg/cnferr] and 3 sec. The size of the cover film 1l7a of
sanple 5 is 44.0 x 310mm size of tear tape 17b is 32.0 x 700 mm 15 the
size of the cover film17a of sanple 6 is 44.0 x 320 nm the size of the
tear tape 17b is 32.0 x 700 mm the size of the cover film 17a of sanple e
Is 44.0 x 348 mm and the size of the tear tape 17b is 32.0 x 700 nm 20
The sealing nenber 17 is heat - seal ed” oh the seal ing surface of the toner
contai ner 12a having an opening of 30.0 mm x 301 mmwi th the seal patter of

o
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Figure 31 and with the pattern di nension shown in Figure 41 after corona

di scharge treatnent. After 25 <confirmation of the correct parallelism

bet ween the seal bar 19a and the flange surface of the toner container 12a
is confirnmed, the heat sealing is -71- effected. Three kinds of toner
containers 12a are coupled w th devel opi ng device franes 12b havi ng openi ng
direction supporting bosses by uItras_oni C_wave

FI1G 4
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bondi ng, thus producing three process cartridges. 5 The

cl earance between the toner container 12a and the frame 12b is 1 thm and
the end seal 21 of foanmed pol yurethane has a thickness of 2 mm Figure 41
shows the results of opening strength when the process cartridge B is
opened at a 10 speed of approx. 3000 mimn. As will be understood from
the results, the opening strength of the sealing nenber of each of the
three kinds is very low, and therefore?® The operativity is very good.
Particularly, in the case of theqnuntain type sealing 15 pattern having
an apex angle [err] not nore thanf PO . 12¢

I5b—
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degrees in sanple e is the | owest. However, with sanples 5 and 6, the toner
scattering does not occur upon the opening of the sealing nmenber, but with
sanple e the toner exists 20 between the sealing nenber 17 and the fl ange
of the toner container 12a because of the large width Y6 (24 mm at the end
of the flange, and therefore, the toner scatters upon the opening of the
sealing nenber with the result of contam nation in the nei ghborhood. 25
Usi ng the three kinds of toner.contaihefs  12a and the process cartridges B,
the puncture strength and the falling test are carried out under the sane

FIG 7
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condition as in Experinents 2-1. The results are shown in Figure 42. As

W Il be understood fromthis, the sufficient durability against pressure is
provi ded agai nst puncture and falling with sanples 5 and 6. 5

Wth sanple e, however, the seal is |oose adjacent the apex of the seal
pattern because of the large width Y6 (24 nmm at the ends of the flange,
and therefore, the seal is peeled fromthe apex of the nountain seal
pattern in both of the puncture strengtﬁ -

17a
;T‘ 17ai

o
— .:
.

| I7b2 e
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10 and falling tests. The toner |eakage occurs at the same position.
Fromthe foregoing, the angle [err] and the width Y6 are preferably within
certain ranges. (Experinent 2-4) 15 As for the sealing nenber
17, an easy peel filmis used to hernetically seal the opening 12al of the
toner container 12a. The easy peel filmconprises a first base of biaxial
oriented polyester filmhaving a thickness of 16 nm and a second base of
bi axi al 20 pol yester film having a~tBi tkness of 25 [err]m a cushion

| ayer of | ow nol ecul ar wei ght pol yet hyl ene having a

Ir 170 i7a1 1702
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t hi ckness of 20 pm an EVA seal ant | ayer having a thickness of 50 pm (four
| ayer structure). The size of the easy peel filmis 39.0 x 700 nm 25
Such an easy peel filmis heat-sealed on the sealing surface of the toner
contai ner 12a having an opening 12al of 30.0 mmx 301 mmwi th the seal
pattern -73- shown in Figure 31, the heat seal conditions are 180
[err]C, 5.0 kg/cnferr] and 2.5 sec.
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The heat seal pattern dinensions are as shown in Figure 35, and sanples 7,
8 and f are manufactured 5 as three kinds of toner containers 12a. After
confirmation of the correct parallelismbetween 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 wth devel oping 10
devi ce frames 12b havi ng openi ng direction support bosses by ultrasonic
wave fusing, thus producing three ki ndst%f- process cartridges. The

cl earance between the toner container 12a and the frane 12b is 1 nm and

t he foaned pol yuret hane

12b2

14
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15 end seal nenber 21 has a thickness of 2 mm The opening strength when
the process cartridge B is opened at a speed at approx. 3000 mmimn. is
shown in Figure 43. As will be understood fromthis results, the opening
strength of the sealing 20 menber is very low for all of the three kinds,
and therefore, the operativity is very satisfactory. Particularly the
opening strength is the lowest with sanple f having a nmountain |ike seal
pattern with an apex angl e of not nnréﬂfhan 90 degrees. 25

Al t hough the toner scattering is not observed upon the renoval of the

seal ing nmenber with respect to
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sanples 7 and 8, but with respect to sanple f, the -74- toner exists

bet ween the sealing nenber and the flange of the toner container 12a in the
nount ai n-1i ke seal portion, and the toner scatters when the sealing nenber

i's renmoved, and the nei ghborhood is 5 contanm nated. For the three kinds of
toner containers 12a and the process cartridges B, the puncture strength

- 12 -
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and the falling test are carried out under the sanme conditions as in
Experinent 2-1. The results are 10 shown in Figure 44. As wll be
understood, it has been confirmed that the sanples 7 and 8 maintain
sufficient durability against pressure in the puncture and falling tests.
However, in the case of the sanple f, the 15 seal is |oose adjacent the
apex of the nountain shape because of the large end wwdth Y6 (24 mm of the
flange, and the seal is peeled adj acént3t e apex in the puncture and
falling tests, and the toner | eakage occurs in the sane position. Fromthe

f oregoi ng, when '
ronew [STRENCT
CONTAINER
PULL (kgf)
EX. | 2.1
EX.2 2.2
COMP. EX. I 5.1

FI1G I9

STRENGTH
PC AGAINST
OPENING (kgf)
EX. | 3.6
EX. 2 3.8
COMP.EX. |- 8.1

FIG 20

STRENGTH STRENGTH
AGAINST AGAINST
PULL (kgf) | OPENING (kgf)
EX.3 3.2 4.3
EX. 4 3.4 4.5
COMP.EX.2 6.7 10.8

FI1G 21
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20 the easy peel filmis used as a sealing nmenber, the angle [err] of the
nmountai n seal pattern and the end width Y6 of the flange are preferably
within the predeterm ned range. In the foregoi ng enbodi nents, the nateri al
of 25 the toner container 12a is preferably unti-shock polyethyl ene
material or the |like added with butadi ene rubber for the purpose of

avoi di ng cl ack upon falling - 75- - 14 -
STRE_NGTH FALLING
AGAINST TEST
PRESSURE (gf)
EX.3 510 NO TNR LEAK
EX. 4 540 NO TNR LEAK
COMP. EX. 2 350 TNR LEAK
STABILITY
EXPANSION (mm)| AGAINST
TEARING
EX.5 0.75 SMOOTH
EX. 6 . 0.78 SMOOTH
REMAINING | IMPROPER
SEALANT IMAGE
EX. | o} 0
EX. 2 o) 0
COMP.EX. | 3

FI1G 24
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or inpact during transportation. Furthernore, addition of brom ne or
phosphorus fire proof nmaterial is preferable. (O her enbodi nents) 5

The process cartridge B of this enbodinment is not limted to nonochromatic
i mge formation, but is applicable to a cartridge for multi color inmge
formation (two colors, three colors or full colors) using a plurality of
devel opi ng neans. 30 In the %oregoi ng enbodi nent, the

phot osensitive |ayer of the inage beark g nmenber is of an organic

phot oconduct or (OPC), but the present

Y S S2
S -

17a

FIG 25

[7a
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invention is not limted to this case. For exanple, it may be anorphous
silicon (A-Si), selenium(Se), 15 zinc oxide (ZnO or cadm um sul fide
(CdS) or the like. The shape of the image bearing nenber is not limted to
a drum but may be a belt. As for the devel opi ng nethod, a known two-
conponent magnetic brush devel opi ng method, a cascade 20 devel opi ng

nmet hod, a touch-down devel opi ng net hod, cl oud devel opi ng net hod or anot her
devel oping method is usable. As for fhéGCﬁarging means, in the foregoing
enbodi nrent a so-called contact type chargi ng net hod
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25 is used, but another known structure is usable. For exanple, netal
shield of alumnumor the like is disposed to enclosed three sides of a

tungsten wre, which is supplied with a high voltage, thus producing
positive or negative ions to the surface of the photosensitive drumso as
to uniformy charge the surface of the drum 5 The chargi ng

nmeans may be a bl ade type (charging bl ag;e) pad type, block type, rod type
or
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W re type.

phot osensitive drum a blade, a fur

10 brush,

As to the cleaning nethod for the toner remaining on the
a magnetic brush or the like

may be used. The process cartridge described herei nbefore conprises an

I mage beari ng nenber

r in the formof an el ectrophotographic photosensitive
menber, for exanple, and at | east one process neans. Therefore,

15 ot her

process cartridges are as follows. An inmage bearing nenber and chargi ng
menber are unified into a cartridge 6e%§chably nount able to the main

assenbly of the apparatus. An inmage bearing
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means are unified into a cartridge, which is 20 det achably nmountable to a.
mai n assenbly of the apparatus. An inage bearing nenber and cl eani ng neans
are unified into a cartridge, which is detachably nountable to a nain
assenbly of the apparatus. An inmage bearing nmenber and two or nobre process
nmeans are 25 wunified into a cartridge, which is detachably nountable to a

mai n assenbly of the apparatus. An ina%F beari ng nenber, chargi ng neans,
devel opi ng neans - 13 -
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-77- and/or cleaning neans may be unified into a cartridge, which is

det achably nountable to a main assenbly of the apparatus. The nounti ng
menber 15 for the photosensitive 5 drummay be used in the case that the
phot osensitive drumis directly supported in the main assenbly of the
apparatus, as well .as in the process cartridge. In the foregoing, the toner
contai ner seal ed by the sealing nenber ﬁ IS a process cartridge as an 10
exanpl e. The present invention is aﬁp? cable to a toner replenishing type
in which the toner container

Pl I7a
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directly supplies the toner into the toner container in the main assenbly
of the apparatus. In the foregoing, the inmge form ng apparatus 15 has
been in the formof a |aser beamprinter, but the present invention is not
limted to this, and is applicable to an LED printer, an

el ect r ophot ographi ¢ copyi ng machine, a facsimle machine, a word processor
or another image form ng apparatus. 20 As described in the
foregoi ng, according to the present Tna%nfion, the operativity in renoving
the sealing nmenber is inproved whil e ®weakage of the devel oper is prevented,
I n a devel opi ng apparatus, a ~ _

FI1G 34

This is the replacemeant sieet

Date: 7 S MAR 1997



process cartridge and an i mage form ng apparatus. 25 VWil e the

I nvention has been described with reference to the structures di scl osed
herein, it is not confined to the details set forth and this - 78-
application is intended to cover such nodifications or changes as nmay cone
wi t hin the purposes of the inprovenents or the scope of the follow ng

clainms. 10
_22-

CURL |EXPANSION | TEAR

(mm) | WIDTH(mm) | STABILITY
EX.1-1| 2.0 0.73 SMOOTH
EX.1-2| 1.8 0.75 SMOOTH
EX.1-3| 1.9 0.81 SMOOTH
EX. -4 L0 0.79 SMOOTH _ |
EX.1-a | I5.5 —_— —
EX.1-b| 10.3 4.51  |NON-SMOOTH |

FIG 36
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15 20 25 -79- WHAT IS CLAIMED | S: 1. A process cartridge detachably
nountable to a nmain assenbly of an el ectrophot ographic i mage form ng
apparatus, the cartridge conprising: an el ectrophotographi c photosensitive
menber whi ch

- 23 -

STRENGTH
o Y6 | Y2| G |TI | T2 | T [|AGAINST

(deg.) | (mm)|{{mm) | {mm)|mm)|{mm)|{mm)| OPENING
{(kgf)

SMPL I| 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 53

SMPL a| 180 |5.0|36.5|49.0| 3.5 | 3.5 [49.0 10.0
SMPL b| 160 |5.0 {36.5(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 ¢ 330 |NO TNR LEAK
SMPL b 335 | NO TNR LEAK

This is the replacement sitoet
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can bear a latent image; a first frame having a devel oper container for
contai ning a devel oper; a second franme having a devel oper carrying nmenber
for- carrying the devel oper supplied fromthe devel oper container to
develop the latent inmage;, and a sealing nenber for sealing an opening for
suppl ying the devel oper fromthe devel oper container to the devel oper
carrying nenber, wherein the sealing_gﬁpbpr can be pulled between the first
and second frane in a pulling directi to open the opening; characterised

by: -

STRENGTH
S Yo | Y2 G Ti T2 T JAGAINST
{(deg.) {{mm){mmM{mm){{mm){{(mm){{mm)| OPENING
(kgf)
SMPL 3| 160 |5.0 {36.5|49.0| 3.5 2.0 {230 4.5
SMPL 4| 160 [5.0 |36.5|49.013.5 (2.5 |28.8 6.0 -
SMPLc| 180 |5.0 |365]|48.0] 3.5 | 3.5 [49.0 H'.2
SMPLd| 160 [|5.0 |36.5({49.0] 3.5 | 3.5 |40.3 9.5
STRENGTH
AGAINST
PUNCTURE | FALL TEST
(gf)
SMPL 3 435 NO TNR LEAK
SMPL 4 435 NO TNR LEAK
SMPL ¢ 440 NO TNR LEAK
SMPL d 440 NO TNR LEAK

FIG.

40
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an end seal disposed downstream of said opening with respect to the pulling
direction; and a pair of projections provided between the first and second
frames at respective lateral sides of the sealing nenber with respect to
the pulling direction and extending through holes in the end seal, for
confining the pulling direction of the sealing nenber. 2. A cartridge
according to claiml1, wherein the prqhé tions are provided on the second
frame and project fromthe second fra o the first frame. 3. A
cartridge according to claim2, wherein the first frame is provided with
openi ngs whi ch receive the

STRENGTH
o Y6 | Y2 | G T | T2 T [AGAINST
(deq.) {{mm){(mm) [{(mm){{mm) {{mm}{{mm){OPENING
(kgf)
SMPL 5| 160 5.0 130.0140.0{ 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]30.0/40.013.0 [2.0| 5.4 1.2
STRENGTH
AGAINST
(gf)
SMPL 5 320 NO TNR LEAK
SMPL € 320 NO TNR LEAK
SMPL e 170 TNR LEAK

FI1G 42
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proj ections. 4. A cartridge according to any preceding claim wherein the
projections are in the form of bosses. REPLACEMENT SHEET - 80 - 5. A
cartridge according to any preceding claim wherein a separate hard plate

i s di sposed between the first and second franmes and the sealing nenber is
mounted on the hard plate.

- 26 -

; STRENG'TH
o Yo | 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 S.5130.0/40.0{ 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

FI1G 43

|STRENGTH
AGAINST

PUNCTURE
(gf)

SMPL 7 415 NO TNR LEAK
ISMPL 8 415 NO TNR LEAK
SMPL f 203 TNR LEAK

FALL TEST

FI1G 44
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/ cartri dge according to any preceding claim wherein the projections

- 3mnavva fromthe pulling path. 7. Acrtrl,deaccordlng

ETR[AddééHPAa' Fi{¥erein said seali ng menber conpy r PRCAOR NG | g f |
SEARCERERQRT [ o 'ranp having a first portion extending Gﬂﬁ"?ﬁ Q3 face of

=]

i!,;,d sagpmn Tm@n@@mér%@mmnmftﬁeﬂ%oﬂhetrbﬁsuawer “surface of the seali

he sealing filmcan be torn along the first portion of th

A develbpieg apppratus Jorsigralaping alient image Aumeben dnomagsbeating namibst in¢ludes a fiest figme A

+ (122 havinigogisveepsocatiaingr fop contamipg davelppry, acteerind frank €12b) having ia developerttcaepitlg secony
mdmbeanfbs caanying|tie deedogey supplied fiworthedeveloper container to supply the developer to the latent image; a

| sealing member (S) for sealing an opening for supplying the developer from the developer container to the developer
carrying member; wherein the sealing member is pulled between the first frame and the second frame along a pulling
path in a pulling direction, whereby the opening is opened; projections (222, 22b) disposed at both sides of the pulling
path downstream of the opening in the pulling direction, for limiting the pulling direction of a sealing member.
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--An i.-mage form ng apparatus having a cartri dg@"#tecdrasrng
'to an g I¢ ‘

REPLACEMENT SHEET

1. A process cartridge detachably mountable to a main
assembly of an electrophotographic image forming apparatus,
the cartridge comprising:

an electrophotographic photosensitive member which
can besr a latent image;
: - a first frame having a developer container for -
containing a developer; ..
a second frame having a developer carrying member
z”i;f: .for- carrying the developer supplied from the developer
~ container to develop the iatent image; and P
a sealing member for sealing an opening for
supplying the developer from the developer container to the
developer carrying member, wherein the sealing member can be
pulled between the first and second frame in a pulling
direction to open the opening;
characterised by:
an end seal disposed downstream of said opening
with respect to the pulling direction; and
a pair of projections provided between the first
and second frames at respective lateral sides of the sealing
member with respect to the pulling direction and extending
through holes in the end seal, for confiniﬁg the pulling
direction of the sealing member.

2. A cartridge according to claim 1, wherein the
projections are provided on the second frame and project from
the second frame to the first frame.

3. A cartridge according to claim 2, wherein the first
frame 1is provided with openings which receive the
projections.

4. A cartridge according to any preceding claim,
wherein the projections are in the form of bosses.

T

This is the replacement sheet
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REPLACEMENT SHEET

- 80 =~

5. A cartridge according to any preceding claim,
wherein a separate hard plate is disposed between the first
and second frames and the sealing member is mounted on the
hard plate.

6. A cartridge according to any preceding claim,
wherein the projections are 1 mm - .3 mm.away from the pulling
path.

7. A cartridge according to -any preceding claim,
wherein said sealing member comprises a sealing film and a
flexible tape having a first portion extending along a
surface of said sealing film and a second portion at the
other surface of the sealing film, wherein the sealing film
can be torn along the first portion of the flexible tape by
pulling the second portion of the flexible: tape.

8. A cartridge according to any preceding claim,
wherein said first and second frames are joined by ultrasonic
wave fusing.

9. An image forming apparatus having a cartridge
according to any preceding claim detachably mounted thereto.
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DEVELOPING APPARATUS, PROCESS CARTRIDGE AND IMAGE
FORMING APPARATUS

ABSTRACT OF THE DISCLOSURE

A developing'apparatus faor developing a
latent image formed on an image bedring member
includes a first frame having a develaoper container
for.cantaining a developer; a second frame having a
develaper carrying member for carrying the develaper
_supplied from the developer container to supply the
developer tc the latent image; a sealing member for
sealing an apening for supplying the developer from
the developer container to the developer carrying
member:; wherein the sealing member is pulled between
the first frame and the second frame along 2 pulling
path in a pulling direction, éﬁéreby the opening is
openad; projections, disposed at both sides of the
pullﬁng path.downstreaﬁ cf the opeﬂing in the pulling
direétion; for limiting the pulling direction of a

sgal;ng membor.

FIGURE 16
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(9 Developing apparatus, process cartridge and image forming apparatus.

A developing apparatus for developing a la-
tent image formed on an image bearing mem-
ber incudes a first frame having a developer
container for containing a developer; a second
frame having a developer camying member for
canying the develaper supplied from the de-
veloper container to supply the developer to the
latent image ; a sealing member for sealing an
opening for supplying the developer from the
developer container to the developer carrying
member ; wherein the sealing member is pulled
between the first frame and the second frame
along a pulling path in a pulling direction,
whereby the opening is opened; projections,
disposed at both sides of the pulling path down-
stream of the "opening in_the pulling. direction,
for limiting the - pulling direction’ of a sesling
member. ' ‘. SN LR
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