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nac hine suc hTr?éSpresen(E 9&(\&0:199!5@3%@ a :rzlrgct-ncs)sr ca!'tr?&sgs gndbaﬁ (?r'nrgge forming apparatus to which the process

cartridge is detachably mountable. The image forming apparatus may be in the form of an electrophotographic

5  machine, electrostatic recording machine such as a copying machine or laser beam printer.

Image forming machines such as copying machine require maintenance and servicing operations after they
are operated for a long period of time, including replacement of an image nearing member (photosensitive
drum), replacement of the developing device or replenishment of the developer (toner), cleaning of a discharg-
ing wire of a charging device, replacement of a cleaning device filled with the residual toner and adjustment or

10 replacement of some elements around the photosensitive drum.

However, the maintenance and servicing operations require expert knowledge and skill, and therefore,
have not been easy for ordinary users.

in consideration of the situation, a process cartridge structure has been proposed in which a process

_ cartridge contains as a unit the photosensitive drum and process means such as a developing device, a charg-

15 ing device, the cleaning device or the like. The process cartridge as a unit is detachably mountable to a main
assembly of the image forming apparatus. If the maintenance or servicing operations are necessary in the pro-
cess means, the entire process cartridge is replaced with a fresh cariridge so that the necessity for the main-
tenance and servicing operations are eliminated.

Referring first to Figure 17, there is shown a structure of such a process cartridge. It comprises a photo-

20  sensitive drum 10, and a cleaning device 13 and a developing device 11 which sandwich the photosensitive
drum 10. Substantially above the developing device 11, there is a toner container 110 which is coupled with
the developing device 11. Substantially above the photosensitive drum 10, there is a charging device 12. The
cleaning device 13 functions to remove the residual toner from the peripheral surface of the photosensitive drum
10 so as to prepare the photosensitive drum 10 for the next image forming operation. The cleaning device 13.

25 comprises a cleaner container 13a for accommodating removed residual toner, a cleaning biade 131 for scrap-
ing the residual toner off the peripheral surface of the photosensitive drum 10, a toner receiving sheet 132 for
receiving the toner scraped by the cleaning blade 131 and for directing it into the cleaner container 13a, and
a stirring member (not shown) for conveying the toner received by the cleaner container 13a to the inside
thereof.

30 The developing device 11 functions to supply the toner to the electrostatic latentimage of the photosensitive
drum 10 to visualize it. The developing device 11 comprises a developer container 11a, a developing sleeve
112 for supplying the toner to the peripheral surface of the photosensitive drum 10, a developing blade 11b in
sliding contact to the developing sleeve 112 to triboelectrically charge the toner and to form on the developing
sleeve 112 a toner layer having a constant thickness. A wall of the developer container 11a remote from the

35  photosensitive drum 10 is provided with an opening 11c which communicates with an unshown opening of a
toner container 110 for containing the toner, so that the developer container 11a and the toner container 110
communicate with each other.

When the toner in the toner container 110 is used up, the process cariridge has to be replaced. The service
life of the process cartridge has to be changed in accordance with the types of the image forming apparatus

40 with which the process cartridge is used. For example, in the case of a high speed copying machine, for
example, the number of produced copies in a month is large, and therefore, the frequency of the process
cartridge replacements is high. Therefore, it is desirable that the process cartridge has a larger capacity toner
container to increase the service life thereof. On the other hand, in the case of a small capacity copying machine,
the number of copies produced in a month is small. In addition, the reduction of the weight and the size of the

45  main assembly of the image forming apparatus is desired. To meet this desire, the size of the process cartridge
is reduced with the reduction of the toner capacity. Thus, different process cartridges are to be prepared for
different main assemblies of the image forming apparatus.

SUMMARY OF THE INVENTION

Accordingly, it is a principal object of the present invention to provide a process cartridge and an image
fonming apparatus usable therewith in which when a process cartridge is manufactured in a factory, the process
cartridge may be easily assembled with a different service life.

It is another object of the present invention to provide a process cartridge and an image forming apparatus

65  usable with the process cartridge in which the process cartridge can be easily assembled.

Itis a further object of the present invention to provide a process cartridge and an image forming apparatus
usable with the process cartridge in which the process cartridge is easily disassembled.

_. Itis a further object of the present invention to provide a process cartridge and an image forming apparatus
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Figure 1 is a sectional view of a process cartridge according to an embodiment of the present invention.
10 Figures 2A, 2B and 2C are sectional views taken along lines a-a, b-b and c-¢, respectively, of Figure 1.
Figure 3 is a sectional view of an image forming apparatus to which the process cartridge according to the
present invention is detachably mountable.
Figure 4 is a sectional view of a process cartridge according to ancther embodiment of the present inven-
tion.
15 Figure 5 is a sectional view of a process cartridge according to a further embodiment of the present inven-
tion.
Figure 8A is a perspective view of an upper body.
Figure 6B is a perspective view of a bottom body.
Figure 7 illustrates disassembling of the process cartridge.
20 Figure 8 is a sectional view of a process cartridge to which the present invention is applicable.
Figure 9 is a perspective view of the process cartridge when liquid elastomer is injected to a joint in a
cartridge frame.
Figure 10 is a perspective view of a carlridge after liquid elastomer is injected to the joint surface of the
toner container.
25 Figure 11 is a sectional view after the liquid elastomer is injected.
Figure 12 is a sectional view of a process cartridge according to an embodiment of the present invention.
Figure 13 is a sectional view when the process cartridge is divided into an upper body and a lower body.
Figure 14 is a perspective view when liquid elastomer is injected to the joint of the upper body.
Figure 15 schematically illustrates an injection system for the liquid elastomer.
30 Figure 16 is a schematic view of a liquid elastomer injection system.
Figure 17 is a sectional view of a conventional process cartridge.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

35 Referring to the accompanying drawings, the embodiments of the present invention will be described.
Referring to Figure 3, there is shown an image forming apparatus usable with a process cartridge according
to an embodiment of the present invention. Designated by a reference numeral 10 is an image bearing member
in the form of a photosensitive drum, for exampie. Around the photosensitive drum 10, there are disposed image
formation process means such as a developing device 11, a charger 12 or a cleaning device 13. The photo-
s0  sensitive drum 10 and such process means are constituted into a unit on process cartridge frames 14a and
14b of plastic material. The process cartridge 14 thus constituted is detachably mountable to the main assembly
1 of the apparatus. Thus, the maintenance or servicing operation is made easier. The structure of the process
cartridge casing will be described in detail hereinafter. When the process cartridge 14 is mounted in the main
assembly, a transfer charger 15 is below the photosensitive drum 10. At the shest supply side of the transfer
45  charger 15, there are a sheet feeding tray 16, a pick-up roller 17 and registration rollers 18. On the other hand,
at the sheet discharge side therecf, there are a sheet guide 19, an image fixing device 20, sheet discharging
rollers 21 and a sheet discharge tray 22.
Above the process cartridge 14, there is disposed a short focus optical slement array 24 for imaging on
the photosensitive drum 10 the light which is emitted from an original illumination lamp 23 and is reflected by
50 the original O. At the top of the main assembly 1, there Is an original carriage 25 reciprocable in the directions
A. Designated by a reference numeral 26 is an original cover.
The photosensitive drum 10 is uniformly charged by a charger and is exposed to the light from the original
O through the optical element array 24, so that an electrostatic latent image Is formed on the photosensitive
drum 10 in accordance with the informatlon of the original. The electrostatic latent image is carried by the rota-
s5  ton of the photosensitive drum 10 to the developing device 11 where the latent image is developed with toner
tinto a toner image. Then, the transfer sheet P Is fed to the registration rollers 18 from the sheet tray 16 through
the sheet feeding roller 17. Then, it is fed to between the photosensitive drum 10 and the transfer charger 15
_ __Intimed relation wlth the Iatent Image by the registration roller 18, The toner image Is transferred from the photo-
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so that the photosensitive drum 1 is now prepared for the next image forming operation. Designated by refer-
ence numerais 30a and 30b are mounting means in the form of guides for facilitating mounting of the process
cartridge 14 to the main assembly of the image forming apparatus.

Referring to Figures 1, 2A, 2B and 2C, the process cartridge 14 of this embodiment will be described in
detail. The casing of the process cartridge 14 in this embodiment comprises upper casing A (1 4a) and a lower
casing B (14b). The casings A and B can be joined or disjoined each other.

The casings A and B are of molded plastic material having elasticity. At the right side of the casing A, a

_ toner container 110 functioning as the developer container is integrally formed. A plug 111 is fused to seal the

15
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container. The opening 111a of the toner container 110 which communicates with the developing device 11 is
closed by a bonded sealing member 113, as shown in Figure 2C. An end of the sealing member 113 is folded
and is projected to the outside of the casing A. A grip 114 is connected to the end. When the operator pulls the
grip 114, the sealing member 113 is removed from the opening 111a so as to permit supply of the toner t to
the developing sleeve 112. Below the toner container 110, there is a pawt 27 for coupling the casings A and
B. By the engagement between the pawl 27 integrally formed on the casing A and an opening formed in the
casing B, the upper and lower casings A and B can be coupled with a simple structure. Four of such pawls 24
and corresponding openings 28 are arranged in a direction perpendicular to the sheet of the drawing. More
particularly, the opening 23 is engaged by the pawl 27 atthe inclined surface 27a, and an end 28a of the opening
28 is locked by the bottom surface 27b of the pawl 27. Since the pawl 27 has such an elasticity that the engage-
ment with the opening 28 and the disengagement therefrom can be smoothly camied out and that the coupling
by the opening 28 is assured. At the left side of the casing A, as shown in the Figure, a residual toner container
130 (developer container) 130 is formed. An end of the casing A is folded to form apart 14a1 of the bottom
surface of the container 130, The bottom casing B is extended to the position overlapping with the bottom sur-
face 14a1, where they are threaded at the overlapped portion by screws 29. Therefore, the bottom surface of
the container 130 is constituted by the parts of the casings A and B. A part of the casing A faced to the upper
port of the photosensitive drum 10, is provided with an opening 141 for permitting passage of light for the image
exposure. Around the openings in the toner container and the cleaner container, there are sealing members
26a and 26b made of foamed palyurethane material to prevent ieakage of the toner from the container.

As shown in Figure 2A, the casing B covers the bottom part of the process cartridge 14, and from the side
surface, walls 102a and 102b are raised and are extended to the bottom surface of the casing A. To the walls
102a and 102b of the casing B, supporting shafts 103a and 103b for rotatably supporting the photosensitive
drum 10 are securedly mounted by screws 106a and 106b below the photosensitive drum 10, the casing B is
provided with an opening 101 for permitting transfer of the toner image from the photosensitive drum 10 to the
transfer sheet P and for receiving an unshown driving device of the main assembly of the image forming
apparatus. Above the side wall 102a of the casing B, a charger case 122 is supported by a fixing pin 125, At
the other end of the charger casing 122, a pin 128 is intagrally formed and is engaged in and supported by a
hole 129 formed in the side wall 102b of the casing B. In the charger casing 122, bearings 123a and 123b,
which support a shaft 130 of the charging roller 121 while urging the charging roller 121 to the photosensitive
drum 10. An end of the charger case 122 extends to the outside of the casing B and contains electrode plate
126 for supplying electric power to the charging roller 121. The electrade plates 126 are connectable with power
supply contacts (not shown) of the main assembly of the image forming apparatus.

Referring to Figures 1 and 2B, the cleaning device 13 and the developing device 12 will be described in
detail. The casing B is provided with seats 133a and 133b for mounting the cleaning blade 131 for contacting
to the photosensitive drum 10 to scrape the residual toner off the peripheral surface of the photosensitive drum
10. The cleaning blade 131 is fixedly mounted on the seats 133a and 133b by screws 135. Adjacent a longitu-
dinal end of the opening 101 formed at the lower side of the casing B, a receiving sheet 132 is bonded. The
side wall of the casing B is bent toward inside adjacent the toner container 110. The bent portion functions to
support through springs 118a and 118b sleeve bearings 117a and 117b for supporting the developing sleeve
112. The developing sleeve 112 has spacers 116a and 116b for maintaining a constant clearance between the
surface of the developing sleeve 112 and the photosensitive drum 10. The spacers 116a and 116b are urged
to the photosensitive drum by the springs 118a and 118b. To one of the ends of the developing sleeve 112, a
gear 119 is mounted which meshes with a drum gear 104 mounted to the drum 10. With the rotation of the photo-
sensitive drum 10, the gear 119, and therefore, the developing sieave 112 is rotated in the direction indicated
by an arrow in Figure 1. in the developing sleeve 112, a cylindrical magnet roller 115 is disposed. It is provided
with plural magnetic poles. The end pins thereof are supported by the casing 8. Above the deveioping sleeve
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10 member 113 is bonded. An unshown toner cap is removed from a filling opening, and the toner is supplied
through the opening. Thereafter, the opening is plugged by the toner cap, again. In addition, womn parts and
creeped rubber elements or the like which are not reusabie, are replaced with new ones. Then, the casings
are joined together. The process carfridge 14 is now distributed from the factory.

Casing B containing the process means may be joined with another casing 14c which has the shape as

15  shown in Figure 1 and which has a larger toner capacity and a larger residual toner capacity than those of the
casing B. Then, ancther process cartridge having a longer service life and usable with a different type main
assembly, can be easily manufactured.

Figure 4 shows a process cartridge according to another embodiment of the present invention. A pipe 138
is provided for permitting discharge of the residual toner from the process cariridge 14. The pipe is connected

20 to an unshown residual toner bottle (not shown) in the main assembly of the image forming apparatus. The
residual toner container 113 is provided therein with a helical residual toner conveyer 139 for supplying the
residual toner to the discharge pipe 138. An end of the residual toner conveyer 139 is coupled with a driving
gear {not shown). The driving gear is meshed with the drum gear 104. In this example, it will suffice if the upper
casing A is provided only with the toner container 110. The residual toner container is not necessary. Then, it

25 is not necessary that the residual toner capacity is dependent on the toner capacity. In this embediment, the
residual toner container is formed by the coupling between the casing A and the casing B.

A phantom line 14c illustrates a configuration of another example of the casing A. In the case of the casing
14c, the toner container 110 is disposed at a lower side. The toner container 110 is provided therein with toner
conveyer means (not shown). To both sides of the toner container 110, the casing B is extended and is engaged

30  with coupling pawl 27 formed on the ends of the toner container 110 of the casing A.

In the foregoing embodiments, the pracess cartridge has the developing means. However, the present
invention is applicable to the process cartridge not having the developing means. In this case, the present inven-
tion is applied to the residual toner container for the cleaning means.

Referring to Figures 5, 6A and 6B, a further embodiment of the present invention will be described. Figure

35 5is a side sectional view of a process cartridge according to this embodiment, Figure 6A is a perspective view
of an upper casing, and Figure 6B is a perspective view of a lower casing.

in the foregoing embadiments, the upper and lower casings A and B are joined not only by the engagement
between pawls and openings but also screws. In the present embodiment, however, the casings A and B can
be joined only by engagement between pawls and openings. In the description of this embodiment, the same

4 reference numerals as in the foregoing embodiments are assigned to the elements having the corresponding
functions, and the detailed description thereof are omitted for simplicity.

Sectional views taken along lines a-a, b-b and c-¢ in Figure 5 are as shown in Figures 2A, 2B and 2C, re-
spectively, which have been described hereinbefore. The process cartridge of this embodiment is also detach-
ably mountable to the main assembly of the image forming apparatus, as shown in Figure 3.

48 In this embodiment, the casing A and the casing B are securedly joined by engagement between pawls
27b and the openings 29 in place of the screws 29 in the above-described embodiment. In the present embo-
diment, four pawl 27b are formed on the bottom outside surface 14a1 of the residual toner container 130 formed
at the left side of the casing A. Correspondingly, the casing B is provided with four openings 28 in the wall over-
lapped with the bottom surface 14a1 of the casing A. Similarly to the toner container 110 side, the pawls 27b

50 ofthe casing A and the openings 29 of the casing B are engaged with each other at the residual toner container
130 side, so that the casings A and B are joined together. Designated by a reference 27¢ is in inclined surface
of the pawl 27b, and 29 is an engaging end of the opening 29. In this embodiment, the pawls 27 at the toner
container 110 side and the pawls 27b at the residual toner container 130 side are Inclined outwardly, in other
words, they are inclined away from each other. By doing so, the elasticity of the casings A and B of plastic ma-

65 terial, more particularly, the elasticity of the pawls 27 and 20b cooperates to enhance the fastening engagement

when they are engaged with the associated openings 28 and 29.
In this embediment, the process cartridge can be easily disjoined. As described above, the upper and lower
casings A and B are joined by the pawls 27 and 27b, When the process cartridge Is to be disjoined, the process
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A further embodiment of the process cariridge will be described. In this embodiment, additional sealing
members are employed to further prevent the leakage of the developer to the outside of the cartridge.

Referring to Figures 8, 9, 10 and 11, the description will be made as to the cartridge of this embodiment
having the sealing members. Figure 8 is a sectional view of the process cartridge according to this embodiment.

10 The process cartridge 201 contains an image bearing member in the form of a photosensitive drum 202 and
process means disposed therearound. the process means include a cleaning device 203, a developing device
204 and a charger 205 supported on a cartridge frame 201a. They constitute a unit which is detachably mount-
able to a main assembly of the image forming apparatus, as a unit. When the photosensitive drum 202 and/or
the developing device 204 comes to an end of the service life, when the cleaning device 203 is filled with the

15  residual toner or when the toner in the developing device 204 is used up, the entirety of the process cartridge
201 is replaced with a new process cartridge. Thus, the maintenance or servicing operations are easy. In this
embaodiment, the charger 205 is in the form of a well-known corona charger, butitmay be replaced with a contact
type charger as disclosed in U.S. Patent No. 4,851,960.

The cleaning device 203 comprises a cleaning blade 230 for removing the residual toner (residual

20  developer) from the surface of the photosensitive drum 202, a toner receiving sheet 231 for preventing leakage
of the residual toner to an outside, and a residual toner container 232 for containing the residual toner. The
residual toner container 232 is constituted by connecting through sealing members 213 the cleaning container
203a, the blade holder 230a and the cartridge frame 201a. The sealing members 213 are effective to prevent
leakage of the toner through the joint portions.

25 The developing device 204 comprises a developing sleeve 240 rotatable in a constant direction and effec-
tive to supply the toner (developer) from its outer periphery to the photosensitive drum 202, a regulating blade
241 for regulating a thickness of a layer of the developer on the developing sleeve 240, and a toner container
242 for containing the toner and for supplying the developer to the developing sleeve 240. The toner container
242 is constituted by the toner container 212 and the developer container 204 which are coupled by screws or

30 thelike with a sealing member 214 therebetween so that they can be disjoined and cleaned. The sealing mem-
ber 214 is effective to prevent leakage of the toner through the joint portion.

In the process cartridge having the structure described above, the photosensitive drum 202 is uniformly
charged by a charger 205 and is exposed to image light, so that an electrostatic latent image is formed on the
photosensitive drum 202. With the rotation of the photosensitive drum 202, the electrostatic latent image

85  reaches the developing device 204, where the latentimage is supplied with the toner from the developing sleeve
240 of the developing device 204 sc as to be developed into a toner image. The toner image is transferred
onto the transfer sheet through an unshown transfer charger or the like. After the completion of the image trans-
fer action, the photosensitive drum 202 is cleaned by the cleaning blade 230 so that the residual toner is
removed from the photosensitive drum 202, Then, the photosensitive drum 202 is prepared for the next image

40  forming operation. The residual toner removed by the cleaning blade 230 is collected into the residual toner
container 232 of the cleaning device 203 by way of the receiving sheet 231 contacted to the photosensitive
drum 202,

Referring to Figures 9 and 10, the description will be further made as to the sealing members 213 and 214.
The sealing members of this embodiment are provided by injecting from a nozzle 215 two-liquid urethane rubber

45  material R to a coupling surface 201b (Figure 9) of the cartridge frame 201a and to a coupling surface 212a
(Figure 10) of the toner container 212. The material R is a foaming material, and therefore, it is foamed and
solidified into elastomer on the coupling surfaces 201b and 212a approximately 20 sec. - 10 min. after the injec-
tion.

In Figure 9, the material R extends from point (a) along arrows 216 and 217 and returns to the point (a),

s0  thus constituting a closed loop. As regards the sealing member 214 shown in Figure 10, the injection starts at
point (b) and proceeds along the direction of arrows 218 and 219 and returns to the original point (b). The cou-
pling surfaces 201b and 212a are provided beforehand with grooves 211 as shown in Figure 11. Therefore,
the material R uitimately becoming the sealing member flows Into the groove and then is solidified into an elastic
elastomer. Therefore, the sealing member is not easily removed or easily deviated.

55 With the solidifled sealing members 213 and 214 on the cartridge frame 210a and the toner container 212,
the cartridge frame 201a and the toner container 212 are coupled with the cleaning container 203a and the
developing container 204a, respectively, by which the toner leakage through the connecting portions can be

__ properly prevented. The height h (Figure 11) of the elastomer members 213 and 214, after solidification, is larger
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However, the material is not limited to this, and another material such as soft rubber or plastic material such
as silicone rubber or another elastomer (elastic high polymer material) may be used with the same advan-

10 tageous effects.

Thus, the sealing members are provided by solidifying liquid elastomer such as foaming polyursthane rub-
ber or the like to seal the coupling portion of plural members such as the developing device 204 in the process
cartridge, the toner container of the cleaning device 203 and the residual toner container. Therefore, the toner
seal can be easily accomplished in the coupling portions of the containers having complicated structure. In addi-

15  tion, the closed loop can be easily formed, and therefore, the toner leakage through a sealing member con-
necting portion can be prevented.

Referring to Figures 12, 13 and 14, there is shown a process cartridge according to a further embodiment
of the present invention. As shown in Figure 12, the process cartridge is constituted by an upper frame A and
a lower frame B in this Figure, the same reference numerals as in Figure 8 are added to the elements having

20 the corresponding functions.

As shown in Figure 13, the process cartridge of Figure 12 has the upper and lower frames A and B which
are coupled by pawls 250 and screws 251. The pawls 250 of the upper frame A are elastically engaged with
associated openings 251 formed in the lower frame B, by which the upper frame A and the lower frame B are
coupled. The upper and lower frames A and B sandwich sealing members 213b and 214b. The toner container

25 242 is constituted by coupling the upper and lower frames A and B and by coupling the upper frame A and a
biade holder 241a for supporting a regulating blade 241. The coupling portions are provided with a sealing mem-
ber 214a to prevent leakage of the toner. The residual toner container 232 of the cleaning device 203 is con-
stituted by coupling the upper and lower frames A and B and by coupling the upper frame A and a cleaning
holder 230a for supporting a cleaning blade 230. The coupling portion is provided with a sealing member 213a

30 to prevent the toner leakage.

Figure 14 shows the view in the direction | in Figure 13. In this embodiment, as shown in Figure 14, the
two-liquid urethane rubber material R is dispensed from the nozzle 215 to the coupling surfaces between the
upper and lower frame portions of the toner container and the residual toner container. Since the material is
of foaming nature, it foams and becomes elastomer on the coupling surfaces 201b and 212a in approximately

35 30 sec. - 10 min. after injection or dispense. The injection path starts at {(a) and extends in the directions of
arrows 216 and 217 to return the position (a), so that a closed loop is formed. The surfaces receiving the material
R (coupling surfaces 201b and 212a) are formed into grooves beforehand, and therefore, the material R easily
flows into the grooves, and then solidified into an elastomer. Therefore, the sealing member is not easily
removed or deviated. In this manner, with the solidified sealing members 213 and 214 on the upper frame A,

40 it is coupled with the lower frame B, so that the sealing members 213 and 214 function to prevent leakage of
the toner from the toner container and from the residual toner container. The height h (Figure 11) of the sealing
members 213 and 214, after solidification, is higher than the clearances C1, C2, C3 and C4 (Figure 12) after
the frames are coupled, and therefore, the elastomer is pressed to the heights equal to the clearances C1 -
C4, thus filling the clearances.

45 Similarly to the foregoing embodiment, in the present embodiment, the injecting path, speed and rate can
be completely automatically controlled, so that the sealing member can be provided along the coupling surfaces
with certainty. In addition, the injecting portions are concentrated on one of the frames, and therefore, the inject-
ing or dispensing operation can be completed after only one positioning of the frames. This is advantageous
in that the number of manufacturing steps can be significantly reduced.

50 Similarly to the foregoing embodiment, the material R may be soft rubber of soft plastic or the like.

In this embodiment, the liquid elastomer is dispensed to the coupling surface. Referring to Figure 15, the
description will be made as to the system for mixing the two-liquid-active material (liquid elastomer) and ejecting
it through a nozzle 215.

In Figure 15, liquid A and liquid B are contained in containers AG0 and B61. They are metered by precise

56 metering pumps 262 and 263 to a mixing and stirring station 264 so that the mixture ratio thereof are proper
for the two-liquid reaction. In the mixing and stiring station 264, the liquid A and liquid B are uniformly mixed
by the motor. It requires at least 30 sec approximately for the mixed liquid to salidify into an elastic elastomer,

‘and therefore, the mixed liquid is ejected through a nozzle 215 of the ejector 285 In the middle of the reaction.
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¢omuni cates with an unshown opening of a toner container 110 for
containing the toner, so that the ﬂg‘%’ﬁﬁﬂgr container 1lla and the toner
container 110 communicate with e5e When the toner in the
toner container 110 is wused up, the process cartridge has to be repl aced.
The ser vF’é?é“'i“i‘q qnd giringstation 254 dhesejacter 265ia01dan injaction kpat) including fyeazle 21§ apnayediance
with the # - Yofang ﬁ@x?%&@eet f’Brcﬁ'iﬁﬁ'gamaﬂBﬁ? eentaiserpp the Himy witle thp dauighelrsiomer Is
cartri dgeb °!P§ n the case of a hi gh speed cop

machi ne, F ph an g‘ g'ggﬁpﬁedsd“ ?;‘erP%YFQJe

the Ilke are prope y controlied in accordance with program
and t h%r ese(f 'controller ztr%@eéil'wn%:dustﬂa bot. Therefore, the injecting operation is carried out automatically.

The materials used are as follows.

10
15
20

25

56
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t4- process cartridge replacenents is high. Therefore, it 1is desirable
that the process cartridge has aoéyadr%ga 1H%apaci ty toner container to
increase the service life there { ot her hand, in the case of a
smal| capacity copyi ng nmachi ne, the nunber of copies produced in a nonth
is small. In addition, the reduction of the weight and the size of the
mai n assenbly of the image formng apparatus is desired. To neet this
desire, the size of the process cartridge is reduced with the reduction

of the toner capacity. Thus, different process cartridges are to be
prepar’ed for different
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nei n assenblies of the inmage form ng apparatus. SUMVARY OF THE | NVENTI ON
Accordingly, it is a principal ObJ€r964% ,}g‘,g present invention to provide
a process cartridge and an |mage i 6 paratus usable therewith in

whi ch when a process cartrid I's manufactured in factory, the process
cartridge ma eB‘E“Qé%g'ﬁ‘f’?/‘aa@giﬂ‘?ﬁlpwwbﬁﬁ‘a@as&afs?%qﬂéﬁwh'%'\?f"wﬁ@"q 'P#°§°" type liquid

It is anothiged, f’sdﬂe“f’ﬁ@m é'S'é‘HP fap\ledndjit dypiected th

i ye el T e AT o

Is)m%rg am mixing n]

>gas so as to be camed. Before the liquid elas-

furt her Obi"gg ris s(g rﬂﬁ% |sDeje%t%§ B he member such as the toner container or the like through the nozzle 215 of
the ejection 270.

Similarly to the case of the two-liquid type material, an unshown industrial robot is used, so that the con-
troller thereof properly controls the mixture of the N gas, the supply of the material, the movement in the three

10  axes directions of the injecting head and the injection spsed or the like. Therefore, the injecting or dispensing
operations are automatical.

The elastomer in this embodiment preferably has an elongation of 100 - 200 %, a hardness (Asker C) hard-
ness of 4 - 15, compression-restoration of not less than 90 %.
In the foregoing, the description has been made as to the case of the process cartridge having both of the

15  residual toner container for the cleaning means and the toner container for the developing means. The present
invention is not limited to this, and the present invention is applicable to the process cariridge at least one of
the containers.

As described in the foregoing, according to the embodiments of the present invention, the sealing member
is constituted by solidifying the dispensed liquid elastomers for the plural connecting portions of the process

25 cartridge developer container, and therefore, the leakage of the developer can be prevented more positively
than conventional, and in addition, the present invention is advantageous in that the sealing can meet compli-
cated connecting portions.

In addition, the automatic control for the liquid elastomer injection is possible, and therefore, the assembling
operation of the process cartridge is made easier.

25 The process cartridge described in the foregoing may contain an image bearing member and at least one
of process means actable directly or indirectly on the image bearing member. More particularly, the process
cartridge may contain as a unit an electrophotagraphic photosensitive member and a charging means, develop-
ing means and/or cleaning means. The cartridge thus constituted is detachably mountabie to an image forming
apparatus such as copying machine or laser beam printer.

30 As described in the foregoing, according to the embodiments of the present invention, the process cartridge
is divisible into frames, one of which contains an image bearing member and process means actable thereon,
and the other of which contains a toner container having toner particles and/or residual toner container. They
are assambled by putting them together, and thereafter, they may be disassembled.

Therefore, the present invention provides the following advantageous effects:

35 1. By selecting the frame containing the toner container (developer container), process cariridges having
different service life and cross-sections can be easily produced:
2. The frame containing the image bearing member and the praocess means can be made the same so that
the manufacturing management is made simpler: and .
3. The process cartridge can be reused by collecting the used process cartridge (empty toner container),

40 disassembling the frames, replacing worn parts and coupling the toner container refilled with the fresh

toner.

According to the present invention, the process cartridge having the nature of easy assembling and an
image forming apparatus usable therewith, can be provided.

While the invention has been described with reference to the structures disclosed herein, it is not confined

45 to the details set forth and this application is intended to cover such modifications or changes as may come
within the purposes of the improvements or the scope of the following claims.

Claims

1. A process cartridge detachably mountable to an image forming apparatus, comprising:
an image bearing member,;
process means actable on said image bearing member;
a first frame containing said image bearing member and sald process means; and
85 a second frame engageable with and disengageable from said first frame and containing a

developer container.
2. A cartridge according to Claim 1, wherein said developer container contains a developer supplied to
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I nv a process cartridge and an inage form ng apparatus

usaﬂmmmmmmlﬂless cartri dgeep 1485 271 A2 - 9"
whi ch the prdcess eartridge is easily di sassenbl ed. It is a

further obj galofiok mmaa&l %j;%@wag itt@a L% IndRicRsiRgidd Eﬁ“ﬁ?ea&f%ﬁ%é fgg and

an i mage iq {2k I NIGae DR H ¢ fr DL Qb though abLleq@e 1N whi Ch
process car jFdgde sCARuA Sla@shdr hdinh SSRGS PoifiFethald RASRAT RidRsd by & Redtdtad 7048L 1 OUS
parts ar qof i a%rﬁ‘ameb%s itis supplied by a pump to a foam mixing machine 268. In the foam mixing machine

5 268, the liquid supplied from the container 266 is mixed with N, gas so as to be foamed. Before the liquid elas-
tomer is solidified, it is ejected to the member such as the toner container or the like through the nozzle 215 of
the ejection 270.

Similarly to the case of the two-liquid type material, an unshown industrial robot is used, so that the con-
troller thereof properly controls the mixture of the N, gas, the supply of the material, the movement in the three

10  axes directions of the injecting head and the injection speed or the like. Therefore, the injecting or dispensing
operations are automatical.

The elastomer in this embodiment preferably has an elongation of 100 - 200 %, a hardness (Asker C) hard-
ness of-4 - 15, compression-restoration of not less than 80 %.
In the foregaing, the description has been made as to the case of the process cartridge having both of the

15 residual toner container for the cleaning means and the toner container for the developing means. The present
invention is not limited to this, and the present invention is applicable to the process cartridge at least one of
the containers.

As described in the foregoing, according to the embodiments of the present invention, the sealing member
is constituted by sclidifying the dispensed liquid elastomers for the plural connecting portions of the process

20 cartridge developer container, and therefore, the leakage of the developer can be prevented more positively
than conventional, and in addition, the present invention is advantagecus in that the sealing can meet compli-
cated connecting portions.

In addition, the automatic control for the liquid elastomer injection is possible, and therefore, the assembling
operation of the process cartridge is made easier.

25 The process cartridge described in the foregoing may contain an image bearing member and atleast one
of process means actable directly or indirectly on the image bearing member. More particularly, the process
cartridge may contain as a unit an electrophotographic photosensitive member and a charging means, develop-
ing means and/or cleaning means. The cartridge thus constituted is detachably mountable to an image forming
apparatus such as copying machine or laser beam printer.

30 As described in the foregoing, according to the embediments of the present invention, the process cartridge
is divisible into frames, one of which contains an image bearing member and process means actable thereon,
and the other of which contains a toner container having toner particles and/or residual toner container. They
are assembled by putting them together, and thereafter, they may be disassembled.

Therefore, the present invention provides the following advantageous effects:

35 1. By selecting the frame containing the toner container (developer container), process cartridges having
different service life and cross-sections can be easily produced:
2. The frame containing the image bearing member and the process means can be made the same so that
the manufacturing management is made simpler: and '
3. The process cartridge can be reused by collecting the used pracess cartridge (empty toner container),

40 disassembling the frames, replacing wom parts and coupling the toner container refilled with the fresh

toner.

According to the present invention, the process cartridge having the nature of easy assembling and an
image forming apparatus usable therewith, can be provided. '

While the invention has been described with reference to the structures disclosed herein, it is not confined

45 to the details set forth and this application is intended to cover such modifications or changes as may come
within the purposes of the improvements or the scope of the following claims.

Cialms

1. A process cartridge detachably mountable to an image forming apparatus, comprising:
an image bearing member,
process means actable on said image bearing member;
a first frame containing said image bearing member and said process means; and
55 a second frame engageable with and disengageable from said first frame and containing a

deveioper container.
2. A cartndge accordmg to Claim 1, wherein said developer container contains a developer supplied to

10
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whi ch Em" tam nation can be reduced. These and ot her
obj ect Lml]mn m Hyadvant ages é%@ esent invention wll becone nore
apparent uport a*consi ¢geration of F‘}?l 1 ng description of the
preferred enbodi nents of the present invention taken in conjunction with

t he acconparfipvaiRging eensi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS

Figure 1 is a sectlonal view of a process cartridge according to an
enbodi ment d} cqreeeFoEUdipg to Q'ﬁﬁ?eht‘ﬂhﬂ'ﬁ'“ said developer copfafgef; s Sapshle °§%°“3WH‘°“2€"96U e
secti onal vi devloper rapovRd Bamytaly) ipggqpearing member.y ang c-c, respectively, of
Figure”1. 4. A cartridge according to Claim 1, wherein said process cartridge contains said image bearing member in

the form of an electrophotographic photosensitive member, charging means and developing means or
cleaning means.

170 8. A cartridge according to Claim 1, wherein said process cartridge contains said image bearing member in
the form of an electrophotographic photosensitive member and at least one of charging means, developing
means and cleaning means.

6. An image forming apparatus, comprising:

15 means for mounting a process cartridge which comprises a first frame having an image bearing
member and process means actable thereon and a second frame which is engageable with and disen-
gageable from said first frame and containing a developer container;

means for feeding a recording material.

20 7. A process cartridge usable with an image forming apparatus, compnsmg
an image bearing member;
process means actable on said image bearing member;
a first process cartridge frame for supporting said image bearing member and said process means;
second process carfridge frame having a developer container;

25 wherein said process cartridge is constituted by coupling said first and second process cartridge
frames.

8. A cartridge according to Claim 7, wherein said developer container contains developer for developing an
image on said image bearing member.

30
9. A cartridge according to Claim 7, wherein sald developer container contains residual developer.
10. A cartridge according to Claim 7, wherein said developer container contains a developer for developing
an image on said image bearing member and a container for containing a residual developer.
35

11. A cartridge according to Claim 7, wherein said first process cartridge frame is capable of being coupled
with a selected one of at least two different second process cartridges having different developer contain-
ers having different capacities.

40 12. Acartridge according to Claim 7, wherein said process cartridge is reusable after being disassembled into
said first and second frames.

55
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Figure 3 is a sectional view of an image form ng apparatus to whi ch the
process cartridge according to thgppgfﬁﬁpk?invention I s detachably
ctiona

nmount abl e. Figure 4 is a se view of a process cartridge
according to anot her enbodi nent of the

- 6- present invention. Figure 5 is a sectional view of a
process
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cartridge according to a further enbodi nent of the pr esent i nventi on.

Figure 6A is a perspective view of e body. Figure 6B is
a perspective view of a bottom bo'ﬂ’a[n‘sgg.;)“{2 Figure 7 illustrates
dlsassenbllng of the process cartrldge Figure 8 is a sectiona

view of a process cartridge to which the present invention is applicable.
Figure 9 is a perspective view of the process cartridge when |iquid
el astonmer is injected to a joint in a cartridge frane. Figure 10

is a perspective view of a cartridge after liquid elastoner is injected to
the joint surface
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of the toner container. Figure 11 is a sectional view after the
liquid elastoner is injected. EP O ﬁhgure 12 is a sectional view of a
process cartridge according to an e o |nent of the present invention.
Figure 13 is a sectional view when the process cartridge is divided into

an upper body and a | ower body. Figure 14 is a perspective view
when |iquid
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-7- el astonmer is injected to the joint of the upper body.
Figure 15 schematically iIIustratea,@aﬁzypkfction systemfor the liquid
el ast oner. Figure 16 is a schématic view of a liquid el astoner

i nj ection system Figure 17 is a sectional view of a
conventional process cartridge. DETAI LED DESCRI PTI ON OF THE PREFERRED
EVMBODI MVENTS Referring to the acc anyi ng draw ngs, the

descri bed. Ref erri ng
g apparatus usable with a

©O

enbodi ments of the present invention wll
to Figure 3, there is shown an inage Efr
process cartridge
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according to an enbodi nent of the present invention. Designated by'a

reference nuneral 10 is an i mge | nber in the formof a

phot osensitive drum for exanplespiﬁéﬁﬁgAgﬁe phot osensitive drum 10, there
are di sposed inage formation process neans such as a devel oping device 11,
a charger 12 or a cleaning device 13. The photosensitive drum 10 and such
process neans are constituted into a unit on process cartridge franes 1l4a
and 14b of plastic material. The process cartridge 14 thus constituted is
det achably nountable to the main assenbly 1 of the apparatus. Thus, the
mai nt enance or servicing operation is nmade easier. The structure of the

process cartridge casing will be described in detail hereinafter. Wen the
process cartridge 14 is

h|
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mounted in the main assenbly, a transfer charger 15 is bel ow the

phot osensitive drum 10. At the shggt o I side of the transfer charger
15, there are a sheet feeding tray 16, a pick-up roller 17 and
registration rollers 18. On the other hand, at the sheet discharge side
thereof, there are a sheet guide 19, an inmage fixing device 20, sheet

di scharging rollers 21 and a sheet discharge tray 22. Above the
process cartridge 14, there is

14c¢

/
FIG 5
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di sposed a short focus optical elenent array 24 for inmaging on the

phot osensitive drum 10 the |ight g@ig&s ils.emtted froman origi nal
tllumnation lanp 23 and is refl P %&'/A?he original 0. At the top of the
main assenbly 1, there is an original carriage 25 reciprocable in the
directions A Designated by a reference nuneral 26 is an original cover.
The photosensitive drum 10 is uniformly charged by a charger and is
exposed to the light from the original O through the optical elenent array
24, so that an electrostatic latent inmage is forned on the photosensitive
drum 10 in accordance with the,4'nfornation of the original. The

el ectrostatic | atent ingge Is C rLyéﬁ\Qz the rotation of the
phot osensi tive | a(A)/)r“ .

FI1G. 6A ),

14b(B)

18 This Sheet Has Been Relplaced

NERARDEN A




drum 10 to the devel opi ng device 11 where the latent inmage is devel oped

with toner t into a toner inage. EPTtﬂég 7{&2 transfer sheet Pis fed to the
:registration rollers 18 fromthe™s ¢ y 16 through the sheet

- 9- feeding roller 17. Then, it is fed to between the photosensitive
drum 10 and the transfer charger 15 in timed relation with the | atent

I mge by the registration roller 1 toner image is transferred
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fromthe photosensitive drum 10 onto the transfer sheet P by the transfer
charger 15. The transfer sheet P (ﬁny#gﬁ the transferred toner inage is
fed to the fixing device 20 where The 2 image is fixed into a

per manent image. Then, the transfer sheet P is discharged onto the tray 22
by the discharging rollers 21. The photosensitive drum 10, after the
conpletion of the inmage transfer, is cleaned by the cleaning device 13
for renoving the residual toner, so that the photosensitive drum1l is now
prepared for the next 1image form ng operation. Designated by reference
nuneral s 30a and 30b are nmounting nmeans in the formof guides for
facilitating nounting of the process cartridge 14 to the nmain assenbly of
the image form ng apparatus.

FIG. 8

20 This Sheet Has Been Replaced
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Referring to Figures 1, 2A, 2B and 2C, the process cartridge 14 of this
enbodi nent will be described in %ﬁ;ﬂ’%é 71;%e casi ng of the process
eartridge 14 in this enbodi nent c # pper casing A (14a) and a | ower
casing B (14b). The casings A and B can be joined or disjoined each other.
The casings A and B are of nolded plastic material having elasticity. At
the right side of the

This Sheet Has Been Replaced
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casing A a toner container 110 functioning as the devel oper container is
integrally fornmed. A plug 111 isﬁﬁu 7ggzseal the container. The opening
111a of the toner container 110 ch ‘conmuni cates with the devel oping
device 11 is closed by a bonded sealing nenber 113, as shown in Figure 2C.
An end of the sealing nmenber 113 is folded and is projected to the
outside of the casing A. Agrip 114 is connected to the end. Wen the
operator pulls the grip 114, the sealing nmenber 113 is renoved fromthe
opening 11la so as to permt supply of the toner t to the devel opi ng

sl eeve 112. Bel ow the toner container 110, there is a paw 27 for coupling
the casings A and B. By the engagenent between the pawl 27 integrally
fornmed on the
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casing A and an opening formed in the casing B, the upper and | ower

casings A and B can be coupled wtRgg 'qR£e structure.

Four of such paw s

24 and correspondi ng openings 28 are arranged in a direction

per pendi cular to the sheet of the drawing. Mdire particularly, the opening
23 is engaged by the pawl 27 at the inclined surface 27a, and an end 28a
of the opening 28 is | ocked by the bottom surface 27b of the pawl 27.
Since the pawl .27 has such an elasticity that the engagenent with the
opening 28 and the di sengagenent therefromcan be snoothly carried out and

that the coupling by the opening 28 is assured. At the
casing A, as shown in the Figure, a
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i

resi dual toner container 130 (devel oper container) 130 is forned. An end
of the casing Ais folded to forma art l14al of the bottom surface of the
contai ner 130. The bottom cgso sap 2Bt extended to the position

overl apping with the bottom surface 14al, where they are threaded at the
over | apped portion by screws 29. Therefore, the bottom surface of the
container 130 is constituted by the parts of the casings A and B. A part
of the casing A faced to the upper part of the photosensitive drum 10, is
provided with an opening 141
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for permtting passage of light for the i nage exposure. Around the
openings in the toner container arg,ot‘{ggz.”c eaner container, there are

seal i ng nenbers 26a and 26b made of toamed pol yurethane material to
prevent | eakage of the toner fromthe container. As shown in
Figure 2A, the casing B covers the bottompart of the process cartridge
14, and fromthe side surface, walls 102a and 102b are raised and are
extended to the bottom surface of the casing A To the walls 102a and 102b
of the casing B, supporti npg—shafis—103a and ¢ bl y supporting

the photosensitive drum 10CONTASYEREH Y| nO nE@N 106a and 106b
bel ow t he photosensitive quuu.lQ_.th Sin | S*?ﬁ_lglglﬁ‘é% M th an openi ng

101 for permitting transfer of the to i mage fromfthe phAOtosensitive
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drum 10 to the transfer sheet P and for receiving an unshown driving
device of the main assenbly of th

i‘mage forming apparatus. Above tthPs?‘esz\Waﬁ 102a of the casing B, a
charger case 122 is supported by a ‘fixing pin 125. At the other end of the
charger casing 122, a pin 128 is integrally fornmed and is engaged in and

supported by a hole 129 fornmed in the side wall 102b of the casing B. In

t he charger casing 122,

-12-
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FIG. 17
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bearings’I??a“anﬁ;;23p¢~mhk9hwsuprLL~a shaf t 130 o} hé chargﬁng ol | er.
121 whi | e -urgi 1 qt ‘nechargimg rdlder 121 to the ho- sansitive! dr.ume10: An
end of tiig ghaﬁb@f ‘FasE 122 lexzends.. tb t he out si‘de ‘of*the : pcasi mg«B; an@
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ReferrlngtVO*FFQMPes:l~ﬁnd 2B, the cl eani ng device 13 and-the. dg&g}pplng
devi ce 12 wi TT7b&described +r-détaill The casing B i's prov+ded AR
seats 133a and 133b for nounti PROCESSClcCarRTRIQGHE aN® 131 for contacting to

t he photosensitive drum 10 to scrape the residual toner off the peripheral
surface of the IMAGE FORMING APPARATUS USABLE THEREWITH

FIELD OF THE INVENTION AND RELATED ART

The present invention relates to a process
cartridge and an image forming apparatus to which the
process cartridge is detachably mountable. The image
forming apparatus may be in the form qf an
electrophotographic machine, electrostatic recording
machine such as a copying machine or laser beam
printer.

Image forming machines sﬁch as copying machine
require maintenance and servicing operations after they
are operated for a long period of time, including
replacement of an image bearing member (photosensitive
drum), replacement of the developyag device or
replenishment of the developer (tdﬁer), cleaning of a
discharging wire of a charging device, replacement of a
cleaning device filled with the residual toner and
adjustment or replacement of some elements around the
photosensitive drum. Ty

N However, the maintenance-and servicing
operations require expert knowledge and skill,
and thefafore, have not been easy for ordinary users.
In consideration of the situation, a process

cartridge structure has been proposed in which a

process cartridge contains as a unit the photosensitive
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phot osensitive drum 10. The cleaning blade 131 is fixedly nounted on the
seats 133a and 133b by screws 135. Adjacent a |ongitudinal end of the
opening 101 fornmed at the | ower side of the casing B, a receiving sheet
132 is bonded. The side wall of the casing Bis bent toward inside

adj acent the toner container 110. - 13-
The bent portion functions to support thrdrgh springs

drum and process means such as a developing device, a
charging device, the cleaning device or the like. The
process cartridge as a unit is detachably mountable to
a main assembly of the image forming apparatus. If the
maintenance or servicing operations are necessary in
the process means, the entire process cartridge is
replaced with a fresh cartridge so that the necessity
for the maintenance and servicing operations are
eliminated.
Referring first to Figure 17, there i§'shown a
. structure of such a process cartri&ge. It comprises a
photosensitive drum 10, and a cleaning device 13 and a
developing device 11 which sandwich the photosensitive
drum 10. Substantially above the developing device 11,
there is a toner container 110 which is coupled with
the developing device 11. Substantially above the
photosensitive drum 10, there is a charging device 12.
The cleaning device 13 functions to remove the residual
toner from the peripheral surface of the photosensitive
drum 10 so as to prepare the photosensitive drum 10 for
the next image forming operation. The cleaning device
b 13 comprises a cleaner container 13a for accommodéting
removed residual toner, a cleaning blade 131 for
scraping the residual toner off the peripheral surface
of the photosensitive drum 10, a toner receiving sheet
132 for receiving the toner scraped by the cleaning

blade 131 and for difecting it into the cleaner
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118a and 118b sl eeve bearings 117a and 117b for supporting the devel opi ng
sl eeve 112. The devel oping sleeve 112 has spacers 116a and 116b for
mai ntai ning a constant clearance between the surface of the devel oping
sl eeve 112 and the photosensitive drum 10. The spacers 116a and 116b are
urged to the photosensitive drumby the springs 118a and 118b. To one of
t he ends of the devel oping sleeve 112, g gear 119 is nmounted which neshes
with a drumgear 104 nounted to the drum10. Wth the rotation of the
phot osensitive drum 10, the gear 119, and therefore, the devel oping sl eeve
112 is rotated in the direction indicated by an arrowin Figure 1. In the
devel opi ng sleeum ikl Bayldndld eali dFagRe imembdrer(nbltS stowrdl sfmsed. It is
provided with plural magnetic poles.
conveying the toner received by the cleaner container
13a to the inside thereof.
The developing device 11 functions to supply
the toner to the electrostatic latent image of the
photosensitive drum 10 to visualize it. The developing
device 11 comprises a developer container 11a, a
developing sleeve 112 for supplying the toner to the
peripheral surface of the photosensitive drum 10, a
developing blade 11b in sliding contact to the
developing sleeve 112 to triboelectrically charge the
toner and to form on the developing sleeve 112 a toner
layer having a constant thickness. A wall of the
developer container 11a remote from the photosensitive
drum 10 is provided with an opening 11c which
communicates with an unshown opening of a toner
. container 110 for cdntaining the toner, so that the
developer container 11a and the toner container 110
communicate with each other.
When the toner in the toner container 110 is
used up, the‘process cartridge has to be replaced. The
service life of the process cartridge has to be changed
in accordance with the types of the image forming
apparatus with which the process cartridge is used.
For example, in the case of a high speed copying

machine, for example, the number of produced copies in

a month is large, and therefore, the frequency of the
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Thé end pins thereof are supported by the casing B. Above the devel oping
sl eeve 112, a blade 120 is nounted on an unshown seat projected fromthe
side walls 102a and 102b of the casing B. The | ower casing B
‘contains the photosensitive drum 10, the cleaning blade 131, the receiving
sheet 132, the charger 12, the devel oping sleeve 112 and the blade 120
for the devel oping sleeve 112. TherefoT%T the positional accuracies of
various elenments relative to the photosensitive drum 10 are assured by the
accuracy of the casing B, and therefore, the correct

process cartridge replacements is high. Therefore, it
ijs desirable that the process cartridge has a larger
capacity toner container to increase the service life
thereof. On the other hand, in the case of a small
capacity copying machine, the number of copies produced
in a month is small. In addition, the reduction of the
weight and the size of the main aséembly of the image
forming apparatus is desired. To meet this desire, the
size of the process cartridge is reduced with the
reduction of the toner capacity. Thus, different
process cartridges are to be prepared for different

main assemblies of the image forming apparatus.

SUMMARY OF THE INVENTION

Accordingly, it is a principal object of the
present invention to provide a process cartridge and an
image forming apparatus usable therewith in which when
a process cartridge is manufactured in a factory, the
process cartridge may be easily assembled with a
different service life.

It is another object of the present invention
to provide a process cartridge and an image forming
apparatus usable with the process cartridge in which
the process cartridge can be easily assembled.

It is a further object of the present
invention to provide a process cartridge and an image

forming apparatus usable with the process cartridge in

This is the replacement sheet

Date: 2 4 DEC 1956



-14- posi tioning are nade easier. In addi tion, the process
cartridge 14 of this enbodi nent can be di sassenbled into the upper casing
A and the |ower casing B. The process cartridges 14 from which the toner
has been used up, are collected. The collected cartridge 14 is

di sassenbled into the casings A and B. Then, the casing A is cleaned, and
a fresh sealing menber 113 is bonded=5An unshown toner cap is renoved
froma filling opening, and the toner is supplied through the opening.
Thereafter, the opening is plugged by the toner cap, again. In addition,

worn parts NPk’ ERECH-SEDE LI EIPRS £L L08:1) G LRLEnBI &a.

It is a further object of the present
invention to provide a process cartridge and an image
forming apparatus usable with the process cartridge in
which the process cartridge can be easily assembled or
_disassembled, so that various parts are reusable, by
which environmental contamination can be reduced.

These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following i
description of the préferred embodiments of the present
invention taken in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a sectional view of a process
cartridge according to éﬁ embodiment of the present
invention.

Figures 2A, 2B and 2C are sectional views
taken along lines a-a, b-b and c-c, respectively, of
Figure 1.

Figure 3 is a sectional view of an image
forming apparatus to which the process cartridge
according to the present invention is detachably
mountable.

Figure 4 is a sectional view of a process

cartridge according to another embodiment of the
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not ‘reusable, are replaced with new ones. Then, the casings are joined
together. The process cartridge 14 is now distributed fromthe factory.
Casing B containing the process nmeans nmay be joined with another casing
14c which has the shape as shown in Figure 1 and which has a | arger toner
capacity and a larger residual toner capacity than those of the casing B.
Then, another process cartridge having a-6tonger service life and usable
with a different type main assenbly, can be easily manufactured.

Figure 4 shows a process cartridge according to another enbodi ment of the

pr esent inventiggesghgipgvegég%ﬁs provided for permtting discharge of the
residual toner fromthe process ctartridge 14. The pipe

Figure 5 is a sectional view of a process
cartridge according to a further embodiment of the
present invention.

Figure 6A is a perspective view of an upper
body.

Figure 6B is a perspective view of a bottom
body.

Figure 7 illustrates disassembling of the
process cartridge. |

Figure 8 is a gectional view of a process
cartridge to which the present iﬁvention is applicable.

Figure 9 is a perspective view of the process
cartridge when liquid elastomer is injected to a joint
in a cartridge frame. h

Figure jO is a perspective view of a cartridge
after liquid elastomer is injected to the joint surface
of the toner container.

Figure 11 is a sectional view after the liquid
elastomer is injected.

lFigure 12 is a sectional view of a process
cartridge according to an embodiment of the present
invention.

Figure 13 is a sectional view when the process
cartridge is divided into an upper body and a lower
-body.

Figure 14 is a perspective view when liquid
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I's connected to an unshown residual toner bottle (not

_1 5_
resi dual

shown) in the main assenbly of the imge form ng apparatus.
toner container 113 is provided therein with a helical residual

toner conveyer 139 for supplying the residual toner to the discharge

138. An end of the residual toner conveyer 139 is

gear (not shown). The driving gear is neshed with the drum gear 104.
this exanple, it will suffice if the upper casing Ais

elastomer is injected to the joint of the upper body.

-Figure 15 schematically illustrates an
injection system for the liquid elastomer.

Figure 16 is a schematic view of a liquid
elastomer injection system.

Figure.17 is a sectional view of a

conventional process cartridge.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the accompanying drawings, the

. embodiments of the present invention will be described.

Referring to Figure 3, there is shown an image
forming apparatus usable with a process cartridge
according to an embodiment of the present invention.
Designated by a reference numeral 10 is an image
bearing member in the form of a photosensitive drum,
for example. Around the photosensitive drum 10, there
are disposed image formation pfocess means such as a
developing device 11, a charger 12 or a cleaning device
13. The photosensitive drum 10 and such process means
are constitutea into a unit on process cartridge frames
14a and 14b of plastic material. The process cartridge
14 thus constituted is detachably mountable to the main
assembly 1 of the apparatus. Thus, the maintenance or
servicing operation is made easier. The structure of
the process cartridge casing will be described in

detail hereinafter. When the process cartridge 14 is

The

pi pe

coupled with a driving

In
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provided only with the toner container 110. The residual toner container
IS not necessary. Then, it is not necessary that the residual toner
capacity is dependent on the toner capacity. In this enbodinent, the
residual toner container is formed by the coupling between the casing A
and the casing B. A phanton1I|§e 1l4c illustrates a configuration
of another exanple of the casing A In the case of the casing 14c, the
toner container 110 is disposed at a |ower side. The toner cont ai ner 110
is provided therein with toner conveyer nmeans (not shown). To both sides

of the toner CRALREEid lthe (MBI LASLLEMBLY S a%ﬁgagfgraeﬂakéeﬁngggfg W'th
coupllng pawl 27 fornmed on the ends of the toner contal ner “110 of
casing A below the photosensitive drum 10. At the sheet supply
side of the transfer charger 15, there are a sheet
feeding tray 16, a pick-up rollef 17 and registration
rollers 18. On the other hand, at the sheet discharge
side thereof, there are a sheet guide 19, an image
fixing device 20, sheet discharging rollers 21 and a
sheet discharge tray 22.

Above the process cartridge 14, there is
disposed a short focus optical element array 24Jfo:
imaging on the photosensiti?e drum 10 the light which
is emitted from an original illumination lamp 23 and is
reflected by the original O. At the top of the main
assembly 1, there is an original carriage 25
reciprocable in the directions A. Designated by a
reference numeral 26 is an original cover.

The photosensitive drum 10 is uniformly
charged by a charger and is exposed to the light from
the original O through the optical element array 24, so
that an electrostatic latent image is formed on the
photosensitive drum 10 in accordance with the
information of the original. The electrostatic latent
image is carried by the rotation of the photosensitive
drum 10 to the developing device 11 where the latent
image is developed with toner t into a toner image.
Then, the transfer sheet P is fed to the registration

rollers 18 from the sheet tray 16 through the sheet
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I'n 't he foregoi ng enbodi nents, the process cartridge has the devel opi ng
nmeans. However, the present invention is applicable to the process
cartridge not having the devel oping neans. In this case, the present
invention is applied to the residual
-16- toner container for the cleaning neans. Referring to
Figures 5, 6A and 6B, a further enbodisgnt of the present invention wll
be descri bed.
feeding roller 17. fThen, it is fed to between the
photosensitive drum 10 and the transfer charger 15 in
timed relation with the latent image by the
registraﬁion'roller 18. The toner image is transferred
from the photosensitive drum 10 onto the transfer sheet
P by the transfer charger 15. The trahsfer sheet P
carrying the transferred toner image is fed to the
fixing device 20 where the toner image is fixed into a
permanent image. Then, the transfer sheet P is_
discharged onto the tray 22 by the discharging rollers
21. The photosensitive drum 10, after the completion
of the image transfer, is cleaned by the cleaning
device 13 for removing the residual toner, so that the
photosensitive drum 1 is now prepared for the next
image forming operation. Designated by reference
numerals 30a and 30b are mounting means in'the form of
guides for facilitating mounting of the process
cartridge 14 to the main assembly of the image forming
apparatus.

Referring to Figures 1, 2A, 2B and 2C, the
process cartridge 14 qf this embodiment wiil be
described in detail. The casing of the process
cartridge 14 in this embodiment comprises upper casing
A (14a) and a lower casing B (14b). The casings A and
B can be joined or disjoined each other.

The casings A and B are of molded plastic

material having elasticity. At the right side of the
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Figure 5 is a side sectional view of a process cartridge according to this
enbodi nent, Figure 6A is a perspective view of an upper casing, and Figure

6B is"a perspective view of a | ower casing. In the foregoing
enbodi ments, the upper and |ower casings A and B are joined not only by
the engagenent between pawl s and openi ngs but also screws. In the present

enbodi nent, however, the casings A and B0-can be joined only by engagenent
bet ween pawl s and openings. In the description of this enbodi nent, the
sane reference nunerals as in the foregoing enbodi nment s are assigned to

t he el ements gg;tlpe Cotroresrpg:rhd:{)t{‘agiﬂ nlc‘tq é}mctaincgnitrpf '

description t hereor ar'e |onaI Vi ews
taken along |ifife@sder Bdh@iter is integrally formed. A plug 111

is fused to seal the container. The opening 111a of
the toner container 110 which communicates with the
developing device 11 is closed by a bonded sealing
_member 1i3, as shown in Figure 2C. An end of the
sealing member 113 is folded and is projected to the
outside of the casing A. A grip 114 is connected to
the end. When the operator pulls the grip 114, the
sealing member 113 is removed from the opening 1j1a so
as to permit supply of the toner t to the developing
sleeve 112. Below the toner container 110, there is é
pawl 27 for coupling the casings A and B. By the
engagement between the pawl 27 integrally formed on the
casing A and an opening formed in the casing B, the
upper and lower casings A and B can be coupled with a
simplemstructure. Four of such pawls 24 and
corresponding openings 28 are arranged in a direction
perpendicular to the sheet of the drawing. More
particularly, the opening 23 is engaged by the pawl 27
at the inclined surface 27a, and an end 28a of the
opening 28 is locked by the bottom surface 27b of the
pawl 27. Since the pawl. 27 has such an elasticity that
the engagement with the opening 28 and the
disengagement therefrom can be smoothly carried out and
that the coupling by the opening 28 is assured. At the

left side of the casing A, as shown in the Figore, a
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c-c in Figure 5 are as shown in Figures 2A, 2B and 2C, respectively, which
have been descri bed hereinbefore. The process cartridge of this enbodi nent
isal so detachably nountable to the nain assenbly of the inage form ng

appar at us,

as shown in Figure 3. In this enbodi nent, the casing A

and the casing B are securedly joined byjgngagenent between paws 27b and
the openings 29 in place of the screws 29 in the above-described

enbodi nent .

In the present -1 7-

residual toner container 130 (developer container) 130
is formed. An end of the casing A is folded to form a
part 14al of the bottom surface of the container 130.
The bottom casing B is extended to the position
overlapping with the bottom surface 14al, where they
are threaded at the overlapped portion by screws 29.
Therefore, the bottom surface of the container 130 is
constituted by the parts of the casings A and B. A
part of the casing A faced to the upper part of the
photosensitive drum 10, is provided with an opening 141
for permitting passage of light for the image éxposure.
Around the openings in the toner container and the
cleaner container, there are sealing members 26a and
26b made Qf foamed polyurethane material to prevent
leakage of the toner from the container.

As shown in Figure 2A, the casing B covers the
bottom part of the process cartridge 14, and from the
side surface, walls 102a and 102b are raised and are
extended to the bottom surface of the casing A. To the
walls 102a and 102b of the casing B, supporting shafts
103a and 103b for rotatably supporting the
photosensitive drum 10 are securedly mouﬁted by screws
106a and 106b below the photosensitive drum 10, the
casing B is provided with an opening 101 for permitting
transfer of the toner image from the photosensitive
drum 10 to the transfer sheet P and for receiving an

unshown driving device of the main assembly of the
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embodi nent, four pawl 27b are forned on the bottom outside surface 1l4al of
toner container 130 forned at the |eft side of the casing A

t he residua

Correspondingly, the casing Bis provided with four openings 29 in the

wal | overl apped with the bottom surface 14al of the casing A. Simlarly to
the toner container 110 side, the pawl s127b of the casing A and the

openings 29 of the casing B are engaged with each other at the residual

toner container 130 side, so that the casings A and B are joined together.
Designated by a reference 27c is in inclined surface of the paw 27b,
29 is an engagimagenfioxhind eamperd s 29. Abovée htse sidedvadht 102heopawl s 27

at the toner
cont ai ner

container 110 side and the pawls 27b at the residual toner

the casing B, a charger case 122 is supported by a
fixing pin 125. At the other end of the charger casing
122, a pin 128 is integrally formed and is engaged in
and supported by a hole 129 formed in the side wall
102b of the casing B. In the charger casing 122,
bearings 123a and 123b, which support a shaft 130 of
the charging roller 121 while urging the charging
roller 121 to the photosensitive drum 10. An end of

the charger case 122 extends to the outside of the

. casing B and contains electrode plate 126 for supplying

‘electric power to the charging roller 121. The
electrode plates 126 are connectable with power supply
contacts (not shown) of the main assembly of the image
forming appafatus.

Referring to Figures 1 and 2B, the cleaning
device 13 and the developing device 12 will be
described in detail. - The casing B is provided with
seats 133a and 133b for mounting the cleaning blade 131
for contacting to the photosensitive drum 10 to scrape
the residual toner off the peripheral surface of the
photosensitive drum 10. The cleaning blade 131 is
fixedly mounted on the seats 133a and 133b by screws
135. Adjacent a longitudinal end of the opening 101
formed at the lower side of the casing B, a receiving
sheet 132 is bonded. The side wall of the casing B is

bent toward inside adjacent the toner container 110.

This is the replacement sheet

Date: ? 4 ”Fﬁ 7996

and



130 side are inclined outwardly, in other words, they are inclined away
fromeach other. By doing so, the elasticity of the casings A and B of

plastic material, nore particularly, the elasticity of the pawls 27 and
20b cooperates to enhance the fastening engagenent when they are engaged
wi th the associ ated openings 28 and 29. In this enbodi nent, the

process cartridge can be easily disjoined. As described above, the upper
and |ower casings A and B are joined hy3he paws 27 and 27b. Wen the
process cartridge is to be disjoined, the process cartridge 14 is put on a
di sjoi ning device 200. Then, rods 201 and 202 are pushed to push the

The bent portion functions to support through springs

118a and 118b sleeve bearings 117a and 117b for

supporting the developing sleeve 112. The developing

sleeve 112 has spacers 116a and 116b for maintaining a

constant clearance between the surface of the

developing sleeve 112 and the photosensitive drum 10.

The spacers 116a and 116b are urged to the

photosensitive drum by the springs 118a and 118b. To

one of the ends of the developing sleeve 112, a gear

119 is mounted which meshes with a drum gear 10;

mounted to the drum 10. With the rotation of the

photosensitive drum 10, the gear .119, and therefore,

the developing sleeve 112 is rotated in the direction

indicated by an arrow in Figure 1. In the developing

sleeve 112, a cylindricai magnet roller 115 is

disposed. It is provided with plural magnetic poles.

The end pins thereof are supported by the casing B.

Above the developing sleeve 112, a blade 120 is mounted

on an unshown seat projected from the side walls 102a

and 102b of the casing B.

The lower casing B contains the.photosensitive

drum 10, the cleaning blade 131, the receiving sheet

132, the charger 12, the developing sleeve 112 and the

blade 120 for the developing sleeve 112. Therefore,

the positional accuracies of various elements relative

to the photosensitive drum 10 are assured by the

accuracy of the casing B, and therefore, the correct

TNsistherepbcementsheet

Date:




- 18- paw s 27 and 27b. Thus, the upper casing A can be easily disjoined
fromthe | ower casing B. Wt hout use of the device 200, the
casings A and B can be disjoined fromeach other by properly pushing the
paw s 27 and 27b. However, in this case, it is preferable to push the
plural paws sinultaneously, and therefgre, it is easier if the device
200 i s used. A further enbodi nent” of the process cartridge wll
be described. In this enbodi ment, additional

positioning are made easier.

In addition, the process cartridge 14 of this
embodiment can be disassembled into the upper casing A
and the lower casing B. The process cartridges 14 from
which the toner has been used up, are collected. The
collected cartridge 14 is disassembled into the casings
A and B. Then, the casing A is cleaned, and a fresh
sealing member 113 is bonded. An unshown toner cap is
removed from a £illing opening, and the toner is
supplied through the opening. Thereafter, the opening
is plugged by the toner cap, again. In addition, worn
parts and creeped rubber elements or the like which are
not reusable, are replaced with new ones. Then, the
casings are joined together. The process cartridge 14
is now distributed .from the factory.

Casing B containing the process means may be
joined with another casing 14c which has the shape as
shown in Figure 1 and which has a larger toner capacity
and a larger residual toner capacity than those of the
casing B. Then, another process cartridge having a
longer service life and usable with a different type
main assembly, can be easily manufactured.

Figure 4 shows a process cartridge according'
to another embodiment of the present invention. A pipe
138 is provided for permitting discharge of the
residual toner from the process cartridge 14. The pipe

is connected to an unshown residual toner bottle (not
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seal ing nenbers are enployed to further prevent the |eakage of the

devel oper to the outside of the cartridge. Referring to Figures
8, 9,710 and 11, the description will be nmade as to the cartridge of this
enbodi ment having the sealing nenbers. Figure 8 is a sectional view of the
process cartridge according to this enbodi_nment. The process cartridge 201
contains an inmage bearing nenber in the formof a photosensitive drum 202
and process neans di sposed therearound. the process neans include a

cl eani ng device 203, a devel opi ng device 204 and a charger 205 supported
on a cartridgehbwaneidOthe mihAyaseembliyUbE Zheéniimage Eorimingdet achably

nountable to a nain assenbly of the imge
apparatus. The residual toner container 113 is
provided therein with a helical residual toner conveyer
139 for supplying the residual toner to the discharge
pipe 138. An end of the residual toner conveyer 139 is
coupled with a driving gear (not shown). The driving
gear is meshed with the drum gear 104. In this
example, it will suffice if the upper casing A is
provided only with the toner container 110. The
residual toner container is not necessary. Theg, it is
not necessary that the residual toner capacity ;s
dependent on the toner capacity. In this embodiment,
the residual toner container is formed by the coupling
between the casing A and the casing B.

A phantom line 14c illustrates a configuration
of another example of the casing A. In the case of the
casing 14c, the toner container 110 is disposed at a
lower side. The toner cdntainer 110 is provided
therein with toner conveyer means (not shown). To both
sides of the toner container 110, the casing B is
extended and is engaged with coupling pawl 27 formed on
the ends of the toner container 110 of the casing A.

In the foregoing embodiments, the process
cartridge has the developing means. However, the
present invention is applicable to the process
cartridge not having the déveloping means. In this

case, the present invention is applied to the residual
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form ng apparatus, as a unit. Wen the photosensitive drum 202 and/or the
devel opi ng device 204 cones to an end of the service life, when the
cl-eani ng devi ce 203 -19 - is filled
with the residual toner or when the toner in the devel oping device 204 is
used up, the entirety of the process cartridge 201 is replaced with a new
process cartridge. Thus, the nmaintenaned&ber servicing operations are easy.
In this enbodi nent, the charger

toner container for the cleaning means.

Referring to Figures 5, 6A and 6B, a further
embpaiment of the present invention will be described.
'Figure 5 is a side sectional view of a process
cartridge according to this embodiment, Figure 6A is a
perspective view of an upper casing, and Figure 6B is a
perspective view of a lower casing.

In the foregoing embodiments, the upper and
lower cas;ngs A and B are joined not only by the
engagement between pawls and openings but also screws.
In the present embodiment, however, the casings A and B
can be joined only by engagement between pawls and
openings. In the description of this embodiment, the
same reference numerals as in the foregoing embodiments
are assigned to the elements héving the corresponding
functions, and the detailed description thereof are
omitted for simplicity.

Sectional views taken along lines a-a, b-b and
c-c in Figure 5 are as shown in Figures 2A, 2B and 2C,
respectively, which have been described hereinbefore.
The process cartridge of this embodiment is also
detachably mountable to the main assembly of the image
forming apparatus, as shown in Figure 3.

In this embodiment, the casing A and the
casing B are securedly joined by engagement between
pawls 27b and the openings 29 in place of the screws 29

in the above-described embodiment. In the present
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205 is in the formof a well-known corona charger, but it may be repl aced
with a contact type charger as disclosed in U S Patent No. 4,851, 960.

The cl eani ng device 203 conprises a cleaning blade 230 for renoving the
residual toner (residual developer) fromthe surface of the photosensitive
drum 202, a toner receiving sheet 231 fpy_preventing |eakage of the
residual toner to an outside, and a residual toner container 232 for
containing the residual toner. The residual toner container 232 is
constituted by connecting through sealing nenbers 213 the cl eaning
cont ai ner 203:gmbdididebntle fHohtepawB027BNgrd Neoshéd bd0ehel hafEog01la. The

sealing nenbers 213 are effective to prevent |eakage of the toner through

the joint porQilehkde surface 14a1l of the residual toner container
130 formed at the left side of the casing A.
Correspondingly,-the casing B is provided with four
openings 29 in the wall overlapped with the bottom
surface 14al of the casing A. Similarly to the toner
container 110 side, the pawls 27b -of the casing A and
the openings 29 of the casing B are engaged with each
other at the residual toner container 130 side, so that
the casings A and B are joined together. Designated by

. @ reference 27c¢ is in inclined surface of the pawl 27b,

and 29 is an engaging end of the opening 29. 1In this
embodiment, the pawls 27 at the toner container 110
side and the pawls 27b at the residual toner container
130 side are inclined outwardly, in other words, they
are inclined away from each other. By doing so, the
elasticity of the casings A and B of plastic material,
more particularly, the elasticity of the pawls 27 and
20b cooperates to enhance the fastening engagement when
they are engaged with the associated openings 28 and
29.

In this embodiment, the process cartridge can
be easily disjoined. As described above, the upper and
lower casings A and B are joined by the pawls 27 and
27b. When the process cartridge is.to be disjoined,
the process cartridge 14 is put on a disjoining device

200. Then, rods 201 and 202 are pushed to push the
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The devel opi ng device 204 conprises a devel oping sleeve 240 rotatable in a
constant direction and effective to supply the toner (developer) fromits

outer periphery to the photosensitive drum 202, a regulating blade 241 for
regul ating a thickness of a |ayer of the devel oper on the devel opi ng

sl eeve 240, and a toner container 242 for containing the toner and

- 20- for supplying the devel oper to-t&e devel opi ng sl eeve

pawls 27 and 27b. Thus, the upper casing A can be
easily disjoined from the lower casing B.

Without use of the device 200, the casings A
and B can be disjoined from each other by properly
pushing the pawls 27 and 27b. However, in this case,
it is preferable to push the plural pawls
simultaneously, and therefore, it is easier if the
device 200 is used.

A further embodiment of the process cartridge
will be described. In this embodiment, additional
sealing members are employed to further prevent the
leakage of the developer to the outside of the
cartridge.

Referring to Figures 8, 9, 10 and 11, the
description will be made as to the cartridge of this
embodiment having the sealing members. Figure 8 is a
sectional view of the process cartridge accqrding to
this embodiment. The process cartridge 201 contains an
image bearing member in the form of a photosensitive
drum 202 and process means disposed therearound. the
process means include a cleaning device 203, a
developing device 204 and a charger 205 supported on a
cartridge frame 201a. They constitute ‘a unit which is
detachably mountable to a main assembly of the image
forming apparatus, as a unit. When the photosensitive
drum 202 and/or the developing deQice 204 comes to an

end of the service life, when the cleaning device 203
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240. The toner container 242 is constituted by the toner container 212 and
t he devel oper contai ner 204 which are coupled by screws or the like with a
sealing nenber 214 therebetween so that they can be disjoined and

cl eaned. The sealing nenber 214 is effective to prevent |eakage of the
toner through the joint portion. In the process cartridge having
the structure described above, the Mﬁﬁ%ﬁensitive drum 202 is uniformy
charged by a charger 205 and is exposed to inage light, so that an

el ectrostatic latent image is forned on the photosensitive drum202. Wth
the rotation®feiimedheidalid tdaddidm e lde widecthostater 1mt ent

| mge reaches the devel oping device 204, where the latent inage is

suppl i ed withtid@leveloping device 204 is used up, the entirety of
the process cartridge 201 is reélaced with a new
process cartridge. Thus, the maintenance or servicing
operations are easy. In this embodiment, the charger
205 is in the form of a well-known corona charger, but
it may be replaced with a contact type charger as
disclosed in U.S. Patent No. 4,851,960.

The cleaning device 203 comprises a cleaning
blade 230 for removing the residual toner (residgal
developer) from the surface of the photosensitive-drum
202, a toner receiving sheet 231 for preventing leakage
of the residual toner to an outside, and a residual
toner container 232 for containing the residual toner.
The residual toner container 232 is constituted by
connecting through sealing members 213 the cleaning
container 203a, the -blade holder 230a and the cartridge
frame 201a. The sealing members 213 are effective to
prevent leakage of the toner through the joint
portions.

The developing device 204 comprisgs a
developing sleeve 240 rotatable in a constant direction
and effective to supply the toner (developer) from its
outer periphery to the photosensitive drum 202, a
regulating blade 241 for regulating a thickness of a
layer of the developer on the developing sleeve 240,

and a toner container 242 for containing the toner and

This is the replacement sheet

Date: 7 4 DBC 886



toner fromthe devel opi ng sl eeve 240 of the devel.oping device 204 so as to
be devel oped into a toner image. The toner inmage is transferred onto the
transfer sheet through an unshown transfer charger or the like. After the
conpletion of the imge transfer action, the photosensitive drum 202 is
cl eaned by the cleaning blade 230 so that the residual toner is renoved
from the photosensitive drum 202. Thepg_the photosensitive drum 202 is
prepared for the next imge formng operation. The residual toner renoved
by the cleaning blade 230 is collected into the residual toner container
232 of the cleaning device 203 by way of the

for supplying the developer to the developing sleeve

240. The toner container 242 is constituted by the
toner container 212 and the developer container 204
which are coupled by screws or the like with a sealing
member 214 therebetween so that they can be disjoined
and cleaned. The sealing member 214 is effective to
prevent leakage of the toner through the joint portion.

In the process cartridge having the structure
described above, the photosensitive drum 202 is
uniformly charged by a charger 205 and is exposed to
image light, so that an electrostatic latent image is
formed on the photosensitive drum 202. With the
rotation of the photosensitive drum 202, the
electrostatic latent image reaches the developing
device 204, where the latent image is supplied with the
toner from the developing sleeve 240 of the developing
device 204 so as to be developed into a toner image.
The toner image is transferred onto the transfer sheet
through an unshown transfer charger or the like. After
the completion of the image transfer action, the
photosensitive drum 202 is cleaned by the cleaning
blade 230 so that the residual toner is removed from
the photosensitive drum 202. Then, the photosensitive
drum 202 is prepared for the next image forming
operation. The residual toner removed by the cleaning
blade 230 is collected into the fesidual toner

container 232 of the cleaning device 203 by way of the
This is the replacement sheet
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-21- recei ving sheet 231 contacted to the photosensitive drum 202.
Referring to Figures 9 and 10, the description wll be further made as to
t re sealing nmenbers 213 and 214. The sealing nenbers of this enbodi nent
are provided by injecting froma nozzle 215 two-liquid urethane rubber
material R to a coupling surface 201b (Figure 9) of the cartridge frame
201a and to a coupling surface 212a (Frdlure 10) of the toner container
212. The material Ris a foamng material, and therefore, it is foamed and

solidified into
receiving sheet 231 contacted to the photosensitive

drum 202.

Referring to Pigures 9 and 10, the description
will be further made as to the sealing members 213 and
214. The sealing members of this embodiment are
provided by injecting from a nozzle 215 two-liquid
urethane rubber material R to a coupling surface 201b
(Figure 9) of the cartridge frame 201a and to a
coupling surface 212a (Figure 10) of the toner
container 212. The material R is a foaming material,
and therefore, it is foamed and solidified into
elastomer on the coupling surfaces 201b and 212a
approximately 20 sec. - 10 min. after the injection.

In Figure 9, the material R éxtends from point
(a) along arrows 216 and 217 and returns to the point
(a), thus cﬁnstituting a closed loop. As regards the
sealing member 214 shown in Figure 10, the injection
starts at point (b) and proceeds along the direction of
arrows 218 and 219 and returns to the original point
(b). The coupling surfaces 201b and 212a are provided
beforehand with grooves 211 as shown in Figure 11.
Therefore, the material R ultimately becoming the
sealing member flows into the groove and then is
solidified into an elastic elastomer. Therefore, the
sealing member is not easily removed or easily
deviated.

With the solidified sealing members 213 and
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el astoner on the coupling surfaces 201b and 212a approximately 20 sec. -
10 mn. after the injection. In Figure 9, the material R extends
frompoint (a) along arrows 216 and 217 and returns to the point (a),
thus constituting a closed | oop. As regards the sealing nenber 214 shown
in Figure 10, the injection starts at _pgint (b) and proceeds al ong the
direction of arrows 218 and 219 and returns to the original point (b).
The coupling surfaces 201b and 212a are provided beforehand with grooves
211 as shown in Figure 11. Therefore, the material R ultimtely becom ng

the sealing ddben fthewsarttadybe fgaaeva13adan@enhes tdidd ddrtedidd 0 an
el astic elastoner. Therefore, the sealing nenber is not easily renoved or
easily 212, the cartridge frame 201a and the toner container
212 are coupled with the cleaning container 203a and
the developing container 204a, respectively, by which
the toner leakage through the connecting portions can
be properly prevented. The height h (Figure 11) of the
elastomer members 213 and 214, after solidification, is
larger than the clearance C (Figure 8) after the
containers are coupled, and therefore, the sealing
members are pressed down to the height which is equal
. to the clearance C, thus filling the clearance.

In this embodiment, the material R injection
or dispensing from the injection nozzle, the injection
speed, the injection rate, can be completely
automatically controlled, so that the sealing members
can be formed along the connecting surface with
certaintf. Therefore, the system conveniently meets
the complicated shape as shown in Figure 9.

In the foregoing description, the foaming
polyurethane rubber is used as the sealing member
material R. However, the material is not Limited to
this, and another material such as soft rubber or
plastic material such as.silicone rubber or another
elastomer (elastic high polymer material) may be used
with the same advantageocus effects.

Thus, the sealing members are provided by

solidifying liquid elastomer such as foaming
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devi at ed. Wth the solidified sealing nenbers 213 and
-22- 214 on the cartridge frane 210a and the toner container 212, the
cartridge frame 20la and the toner container 212 are coupled with the
cl eani ng contai ner 203a and the devel opi ng contai ner 204a, respectively,
by which the toner |eakage through the connecting portions can be
properly prevented. The height h (Figupg-11) of the elastoner nenbers 213
and 214, after solidification, is '

polyurethane rubber or the like to seal the coupling

portion of plural members such as the developing device

204 in the process cartridge, the toner container of

the cleaning device 203 and the residual toner

container. Therefore,-the toner seal can be easily

accomplished in the coupling portions of the containers

having complicated structure. In addition, the closed

loop can be easily formed, and therefore, the toner

leakage through a sealing member connecting portion can

be prevented.

Referring to Figures 12, 13 and 14, there is

shown a process cartridge according to a further

embodiment of the present invention. As shown in

Figure 12, the process cartridge is constituted by an

upper frame A and a lower frame B in this Figure, the

same reference numerals as in Figure 8 are added to the

elements having the corresponding functions.

As shown in Figure 13, the process cartridge

of Figure 12 has the upper and lower frames A and B

which are coupled by pawls 250 and screws 251. The

pawls 250 of the upper frame A are elastically engaged

with associated openings 251 formed in the lower frame

B, by which the upper frame A and the lower frame B are

coupled. The upper and lower frames A and B sandwich

sealing members 213b and 214b. The toner container 242

is constituted by coupling the dpper and lower frames A

and B and by coupling the upper frame A and a blade
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| arger than the clearance C (Figure 8) after the containers are coupled,
and therefore, the sealing nenbers are pressed down to the height which is
equal to the clearance C, thus filling the clearance. In this
enbodi nent, the material R injection or dispensing fromthe injection
nozzle, the injection speed, the injectipn rate, can be conpletely
automatically controlled, so that the sealing nenbers can be forned al ong
the connecting surface with certainty. Therefore, the system conveniently
neets the conplicated shape as shown in Figure 9. In the

foregoi ng deschopdepn241&ecbpasupfor PPhYUACLBdAEat YURBEh1a8eU2d  aSThAe

sealing nenber nmaterial R However, the material is not limted to
coupling portions are provided with a sealing member
214a to prevent leakage of the toner. The residual
toner container 232 of the cleaning device 203 is
constituted by coupling the ﬁpper and lower frames A
and B and by coupling the upper frame A and a cleaning
holder 230a for supporting a cleaning blade 230. The
coupling portion is provided with a sealing member 213a
to prevent the toner leakage.

Figure 14 shows the view in the direction I in

Figure 13. In this embodiment, as shown in Figure 14,
the two-liquid urethane rubber material R is dispensed
from the nozzle 215 to the coupling surfaces between
the upper and lower frame portions of the toner
container and the residual toner container. Since the
material is of foaming nature, it foams and becomes
elastomer on the coupling surfaces 201b and 212a in
approximately 30 sec. - 10 min. after injection or
dispense. The injection path starts at (a) and extends
in the directions of arrows 216 and 217 to return the
position (a), so that a closed loop is formed. The
surfaces receiving the material R (coupling surfaces
201b and 212a) are formed into grooves beforehand, and
therefore, the material R easily flows into the
grooves, and then solidified into an elastomer.
Therefore, the sealing member is not easily removed or

deviated. In this manner, with the solidified sealing
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tﬁis, and another material such as soft rubber or plastic material such as
silicone rubber or another elastoner (elastic high polyner material) may

be used wth the sane advant ageous effects. Thus, the sealing
menbers are provided by solidifying liquid elastonmer such as foam ng
- 23- pol yur et hane rubber or the like to seal the coupling portion of

pl ural nmenbers such as the devel opi ng deypisce

members 213 and 214 on the upper frame A, it is coupled
with the'léwer frame B, so that the sealing members 213
and 214 function to prevent leakage of the toner from
the toner container and from the residual toner
container. The height h (Figure 11) of the sealing

. members 213 and 214, after solidification, is higher
than the clearances Ci1, C2, C3 and C4 (Figure 12) after
the frames are coupled, and therefore, the elastomer is
pressed to the heights equal to thé clearances C1 - C4,

thus filling the clearances.

Similarly to the foregoing embodiment, in the
present embodiment, the injecting path, speed and rate
can be completely automatically controlled, so that the
sealing member can be providea along the coupling
surfaces with certainty. In addition, the injecting
portions are concentrated on one of the frames, and
therefore, the injecting or dispensing operation can be
completed after only one positioning of the frames.
This is advantageous in that the number of
manufacturing steps can be significantly reduced.

Similarly to the foregoing embodiment, the
material R may be soft rubber of soft plastic or the
like.

In this embodiment, the liquid elastomer is
dispensed to the coupling surface. Referring to Figure
15, the description will be madé as to the system fqr

mixing the two-liquid-active material (1iquid
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204 in the process cartridge, the toner container of the cleaning device
203 and the residual toner container. Therefore, the toner seal can be
easil'y acconplished in the coupling portions of the containers having
conplicated structure. In addition, the closed |oop can be easily forned,
and therefore, the toner |eakage through a sealing nenber connecting
portion can be prevented. ReféPring to Figures 12, 13 and 14,
there is shown a process cartridge according to a further enbodi nent of
the present invention. As shown in Figure 12, the process cartridge is

Came ref or encee MOARPRFE) (8 e HPGht 8951k BREQHIH BoRCRELOI RN TS havi ng

the correspondi ng funCtignfigure 15, liquid A and liquid B are
contained in containers A60 and B61. They are metered
by precise metering pﬁﬁps 262 and 263 to a mixing and
stirring station 264 so that the mixture ratio thereof
are proper for the two-liquid reaction. In the mixing
and stirring station 264, the liquid A and liguid B are
uniformly mixed by the motor. It requires at least 30
sec approximately for the mixed liquid to solidify into
an elastic elastomer, and therefore, the mixed liquid
is ejected through a nozzle 215 of the ejector 265 in
the middle of the reaction. The mixing and stirring
station 264, the ejector 265 and an injection head
including a nozzle 215 are moved along X-, Y-, and Z-
axes to meet the configuration of the containers or the
like, while the liquid elastomer is being ejected.

The metering by the mgtering pumps 262 and

263, the mixing and stirring speeds, movement of the
ejecting head along the three axes, the ejecting speed
or the like, are properly controlled in accordance with
program set in a controller of an unshown industrial
robot. Therefore, the injecting operation is carried
out auktomatically.

The materials used are as follows.
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As shown in Figure 13, the process cartridge of Figure 12 has the upper
and | ower franmes A and B which are coupled by paw s 250 and screws 251.
The 'pawl s 250 of the upper frane A are elastically engaged wth

associ ated openings 251 fornmed in the lower franme B, by which the upper
frame A and the lower frame B are coupled. The upper and | ower franes A
and B sandwi ch sealing nenbers 213b and 214b. The toner container 242 is
constituted by coupling the upper and | ows®7franes A and B and by coupling
t he upper frame A and a bl ade
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- 24- hol der 241a for supporting a regulating blade 241. The coupling
portions are provided with a sealing nenber 214a to prevent | eakage of the
toner. The residual toner container 232 of the cleaning device 203 is
tonstituted by coupling the upper and |ower franes A and B and by coupling
t he upper frame A and a cleaning holder 230a for supporting a cleaning

bl ade 230. The coupling portion is provTﬁ%ﬁ with a sealing nenber 213a to
prevent the toner | eakage. Figure 14 shows the view in the
direction | in Figure 13. In this enbodinent, as shown in Figure 14, the

two-liquid urethane rubbgéfégg éé%oF}iéhfgspgpsgge L9811 Pe19RZE5 €1215 to

the coupling surfaces betweé
be made as to a system in which single-liquid reaction

type liquid is used. A N, gas is injected into the
liquid to foam it, and it is ejected through a nozzle
16.

In Figure 16, a liquid elastomer mainly
comprising polyurethane materialiis heated by a heater
to 70 ©°C - 100 ©C in a container 266. It is supplied
by a pump to a foam mixing machine 268. In the foam
mixing machine 268, the liqﬁid supplied from the
containér 266 is mixed with N, gas so as to be foamed.
Before the ligquid elastomer is solidified, it is
ejected to the member such as the toner container or
the like through the nozzle 215 of the ejection 270.

Similarly to the case of the two-liquid type
material, an unshown industrial robot is used, so that
the controller thereof properly controls the mixture of
the N, gas, the supply of the material,.the movement in
the three axes directions of the injecting head and the
injection speed or the like. Therefore, the injecting
or dispensing operations are automatical.

The elastome; in this embodiment preferably
has an elongation of 100 - 200 %, a hardness (Asker C)
hardness of 4 - 15, compression-restoration of not less
than 90 %.

In the foregoing, the description has been

made as to the case of the process cartridge having
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t he upper and | ower frame portions of the toner container and the residual
toner container. Since the material is of foamng nature, it foans and
becones el astonmer on the coupling surfaces 201b and 212a in approximtely
30 sec. - 10 min. after injection or dispense. The injection path starts
at (a) and extends in the directions of arrows 216 and 217 to return the
position (a), so that a closed loop.is formed. The surfaces receiving the
material R (coupling surfaces 201b aneR®42a) are forned i nto grooves

bef orehand, and therefore, the material R easily flows into the grooves,
and then solidified into an el astoner. Therefore, the sealing nenber is

Don Taot 1Y T BB P end Xedldlin ondk SR Her "t LHE 3PLAMLAG
means and the toner container for the developing means.
The present invention is not limited té this, and the
present invention is applicable to the process
cartridge at least one of the containers.

As described in the foregoing, according to
the embodiments of the present invention, the sealing
member is constituted by solidifying the dispensed
liquid elastomers for the plural connecting portions of
the process cartridgé developer container, and :
therefore, the leakage of the developer can be
prevented more positively than conventional, and in
addition, the present invention is advantageous in that
the sealing can meet complicated connecting portions;

In addition, the automatic control for the
liquid elastomer injection is possible, and therefore,
the assembling operation of the process cartridge is
made easier.

The process cartridge described in the
foregoiné may contain an image bearing member and at
least one of process means actable directl? or
indirectly on the image bearing member. More
particularly, the process cartridge may contain as a
unit an electrophotographic photosensitive member and a
charging means, developing means and/or cleaning means.
The cartridge thus constituted is detachably mountable

to an image forming apparatus such as copying machine

This is the replacement sheet

2 4 DEC 13%

Date:



- 25- menbers 213 and 214 on the upper frame A it is coupled wth the

| ower frane B, so that the sealing nenbers 213 and 214 function to prevent
|.eakage of the toner from the toner container and fromthe residual toner
container. The height h (Figure 11) of the sealing nenbers 213 and 214,
after solidification, is higher than thgoclearances Cl, C, C3 and 4
(Figure 12) after the franes are coupl éd, "and therefore, the elastoner is

or laser beam printer.

As described in the foregoing, according to
the embodiments of the present invention, the process
cartridge is divisible into frames, one of which
contains an image bearing member and process means

_ actable thereon, and the other of which contains a
toner container having toner particles and/or residual
toner container. They are assembled by putting them
together, and thereafter, they may be disassembled.

Therefore, the present invention proviﬁes the
following advantageous effects:

1. By selecting the frame containing the toner
container (developer container), process cartridges
having different service life and cross-sections can be
easily produced:

2. The frame containing the image bearing member
and the process means can be made the same so that the
manufacturing management is made simpler: and

3. The process cartridge can be reused by
collecting the used process cartridge (empty toner
container), disassembling the frames, replacing worn
parts and coupling the toner container refilled with
the fresh toner.

According to the present invention, the
process cartridge having the nature of easy assembling
and an image forming apparatus usable therewith, can be

provided.

This is the replacement sheet

Date: 2 4 QEC ’995



pressed to the heights equal to the clearances Cl1 - C4, thus filling the
cl earances. Simlarly to the foregoing enbodi nent, in the

pr-esent enbodi nent, the injecting path, speed and rate can be conpletely
automatically controlled, so that the sealing nenber can be provided al ong
the coupling surfaces with certainty. In addition, the injecting portions
are concentrated on one of the franmes, and therefore, the injecting or

di spensi ng operation can be conpleted after only one positioning of the
frames. This is advantageous in that tLhe_nunber of manufacturing steps
can be significantly reduced. Simlarly to the foregoing

enbodi nent, the nmaterial R nay be soft rubber of soft plastic or the

l'i ke.

While the invention has been described with
reference to the structures disclosed herein, it is not
confined to the details set forth and this application
is intended to cover such modifications or changes as

may come within the purposes of the improvements or the

scope of the following claims.
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In thi sﬂ-_-é_ﬁﬁéaﬁé'ﬁt‘f“"t“he--+—i quid el astomer is dispensed to the coupling
sur f ac ehis/ShdochisBeg e, 5 JUr e 15, the description will be nade as to the

system f e‘gwo-liquid-active material (liquid
- 26- ejecting it through a nozzle 215. In
Figure 15, liqu dliquid B are contained in containers A60 and B61.

They are netered by precise netering_gynops 262 and 263 to a m xing and

WHAT IS CLAIMED IS:

1. A process cartridge detachably mountable to an

image forming apparatus, comprising:

an image bearing member;

process means actable on said image bearing
member;

a first frame containing said image bearing
member and said process means; and

a second frame engagéable with and
disengageable from said first frame and containing a

. developer container.

2. A cartridge according to Claim 1, wherein said
developer container contains a developer supplied to

developing means.

3. A cartridge according to Claim 1, wherein said
developer container is capable of accommodating

developer removed from said image bearing member.

4, A cartridge according to Claim 1, wherein said
process cartridge contains said image bearing member in
the form of an electrophotographic photosensitive
member, charging means and developing means or cleaning

means.

5. A cartridge according to Claim 1, wherein said

* [ L M S *
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stirring-station_264 so that the mixture ratio thereof are proper for the
tmo-IiQ%l reaction. In'the mxing and stirring station 264, the liquid A
and Ii::E hagt BeenReplh@jmM y m xed by the notor. It requires at |east 30

sec appr l the mxed liquid to solidify into an elastic
re, the mxed liquid is ejected through a nozzle 215
2657

el asto
of the ejector the mddle of the reaction. The m xing and stirring

station 264, the ejector 265 and an in¥kttion head including a nozzle 215
are noved along X-, Y-, and Z- axes to neet the configuration of the
containers or the like, while the liquid elastoner is being ejected.

The netering d | 4 u 62 and, , 2 heo 4% ¥4 e St{ L M1 NG
Iheete Crovobeddis TRALLIL L Wit Yta Hiagd WeddHid A
the form of an electrophotographic photosensitive
member and at least one of charging means, developing

means and cleaning means.

6. An image forming apparatus, comprising:
means for mounting a process cartridge which
comprises a first frame haviné an image bearing member
and process means actable thereon and a second f;ame
which is engageable with and disengageable from ;aid
first frame and containing a developer container;

means for feeding a recording material.

7. A process cartridge usable with an image

forming apparatus, comprising:

an image bearing member;

process means actable on said image bearing
menmber;

a first process cartridge frame for supporting
said image bearing member and said process means;

second proceés cartridge frame having a
developer container;

wherein said process cartridge is constituted
by coupling said first and second process cartridge

frames.

8. A cartridge according to Claim 7, wherein said
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a Repldcak t hree axes, the ejecting speed or the like,
n accordance with programset in a controller
“““\obot. Therefore, the injecting operation is car
JE The materials used are as foll ows.
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developer container contains developer for developing

an image on said image bearing member.

9. A cartridge according to Claim 7, wherein said

developer container contains residual developer.

10. A cartridge according to Claim 7, wherein said
developer container contains a developer for developing
an image on said image bearing member and a container

for containing a residual developer.

11. A cartridge according to Claim 7, wherein said
first process cartridge frame is capable of being
coupled with a selected one of at least two different
second process cartridges having different developer

containers having different capacities.

12. A cartridge according to Claim 7, wherein said
process cartridge is reusable after bheing disassembled

into said first and second frames.
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_35-

PROCESS CARTRIDGE AND IMAGE FORMING APPARATUS
USABLE THEREWITH

ABSTRACT OF THE DISCLOSURE

A process cartridge detachably mountable to an
image forming apparatus includes an image bearing
member; process device actable on the image bearing
member; a first frame containing the_imége bearing
member and the process device; and a second frame
engageable with and disengageable from the first frame

and containing a developer container.

(FIGURE 1)
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-28- Referring to Figure 16, the description will be nade as
to a systemin which single-liquid reaction type liquid is used. A N2 gas
is injected intothe liquid to foamit, and it is ejected through a nozzle
16. In Figure 16, a liquid elastoner mainly conprising

pol yuret hane material is heated by a heater to 70 [err]C - 100 [err]Cin a
container 266. It is supplied by a pupp to a foam m xi ng machi ne 268. In
the foam m xing nmachi ne 268, the quu?d supplied fromthe container 266
is mxed with N2 gas so as to be foamed. Before the liquid elastomer is
solidified, it is

FIG.

Fhis is the replacement sheet
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ejected to the nenber such as the toner container or the |ike through the
nozzl e 215 of the ejection 270. Simlarly to the case of the
two-liquid type material, an unshown industrial robot is used, so that
the controller thereof properly controls the m xture of the N2 gas, the
supply of the material, the novenent in the three axes directions of the
I njecting head and the injection speed or the like. Therefore, the

i njecting or dispensing operations are autonatical. The

el astonmer in this enbodi nent preferably has an elongation of 100 - 200 %
a hardness (Asker C) hardness of 4 - 15, conpression-restoration of not

| ess than 90 % In the foregoing, the description has been
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made as to the case of the process cartridge having

- 29- both of the residual toner container for the cleaning neans and
the toner container for the devel opi ng neans. The present invention is not
limted to this, and the present invention is applicable to the process

cartridge at |east one of the containers. As described in the
foregoing, according to the enbodi nents of the present invention, the
seal i ng 3
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menber is constituted by solidifying the dispensed Iliquid elastoners for
the plural connecting portions of the process cartridge devel oper
eontainer, and therefore, the | eakage of the devel oper can be prevented
nore positively than conventional, and in addition, the present invention
I s advantageous in that the sealing can neet conplicated connecting

In addition, the automatic control for the Iliquid

portions.
el astonmer injection is possible, and Hherefore, t he assenbling operation
of the process cartridge is nade easier. The process cartridge

described in the foregoing may contain an i mage bearing nenber and at
| east one of process neans actable directly or
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i'ndirectly on the image bearing menber. Mdre particularly, the process
cartridge nmay contain as a unit an el ectrophot ographi c photosensitive
menber and a chargi ng neans, devel opi ng neans and/ or cleaning neans. The
cartridge thus constituted is detachably nountable to an image form ng
apparatus such as copyi ng nmachi ne - 30-
or | aser beam printer. As described in the foregoing, according
to the enbodi nents of the present invention, the process

110
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cartridge is divisible into frames, one of which contains an inmage bearing
menber and process neans actable thereon, and the other of which contains
a toner container having toner particles and/or residual toner container.
They are assenbled by putting them together, and thereafter, they nay be
di sassenbl ed. Therefore, the present invention provides the
foll ow ng advant ageous effects: 1. By selecting the frame containing
the toner container (devel oper contaigier), process cartridges having
different service |ife and cross-sections can be easily produced: 2.
The frame containing the i mage bearing nenber and the process neans can b
made the sane so that the

S

FIG.
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manuf act uri ng managenent is nmade sinpler: and 3. The process
cartridge can be reused by <collecting the used process cartridge (enpty
toner container), disassenbling the franmes, replacing worn parts and
coupling the toner container refilled with the fresh toner.

According to the present invention, the process cartridge having the

nat ure of easy assenbling and an inage7forning appar atus usabl e therew th,
can be provided.
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-31- Wil e the invention has been described with reference to
the structures disclosed herein, it is not confined to the details set
forth and this application is intended to cover such nodifications or
changes as nmay conme within the purposes of the inprovenents or the

scope
of the follow ng clains. - 32- What 1S
clainmed is: 1. A process cartridge detachably nountable to a
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mai n assenbly of an inmage form ng apparatus, conpris- process neans for
acting on said i nage bearing nmem ber, a first frane having an
ismage bearing nenber, and devel opi ng nmeans for developing with a

devel oper an electrostatic latent inage formed on said i mage

beari ng nenber; and a second frane, separable fromsaid first franme, for
covering an upper part of said innage bearing nem ber, said second
frame havi ng devel oper accommo- dgting neans fixed thereto, for
accommodat i ng devel oper to be supplied to said devel opi ng neans. 2. A
process cartridge according to claim1, wherein said second franme has an
exposure opening for permt. ting said i nage bearing nenber to be exposed
to infor- mation light fromsaid rmain assenbly. 3. A process cartridge
according to claim1, wherein said devel opi ng neans includes a devel opi ng

sl eeve for supplying the devel oper to said i mage bearing nenber in the form
of a photosensitive nenber, and a regulat- ing blade for regulating a

t hi ckness of a | ayer of the devel oper forned on said devel pi ng sl eeve. 4,
A process canridge according to claiml. wherein said first franme includes
a cleaning blade for renoving residual devel oper from said i nage bearing
menber in the formof a photosensitive nenber. 5. A process cartridge
according to claim1l, wherein said first frame includes charging neans for
char gi ng '
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sai d | mage bearing nmenber in the formof a photosensi- tive nenber. 6. A
process cartridge according to claiml, wherein said first frame and second
frame are engaged with each other by an opening and el astic hook nmenber

arrange- mnent. 7. A process cartridge according to claiml,
wherein said first frame and second frane are engaged with each other by
a screw. 8. A process cartridge detachably nountable to a nmain
assenbly of an inmage form ng apparatud0 conpris- ing: a first franme
havi ng an i mage beari ng ncnber, and devel opi ng neans for devel oping
wi th a devel oper an electrostatic |atent inmage fgigfd on said i mage
beari ng nenber; and a second frane separable ffpPMh s ®first frame and
for covering an upper part of said i nage bep pem R

211
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bér, sai d second frane having devel oper accomo- dati ng nmeans for

accommodat i ng devel oper to be supplied to said devel opi ng neans,
wherein said first frame is selectively engageable with at | east
two kinds of second frames having devel oper ac- comodat i ng neans
with different devel oper ac- commodat i ng capacities. 9. An inmage

form ng apparatus for formng an image_ . on a recording material and to
whi ch a process car- tridge is detachéb1y nount abl e, sai d appar at us

conpris- ing: nount i ng neans for nounting the process cartridge,

said process cartridge conprising a first frane havi ng an i nage
beari ng nenber, and devel opi ng nmeans for devel oping with a devel oper
an el ectro- static latent image forned on said i nage bearing

menber; and a second frane, separable fromsaid first frame, for
covering an upper part of said inmagc beari ng ncnber, said second
frame having devel - oper accommodati ng neans fixed thereto, for ac-
comodat i ng devel oper to be supplied to said de- vel opi ng nmeans; and
conveyi ng neans for conveying the recordi ng nmate- rial. 10. An

i mage form ng apparatus according to claim9, wherein said apparatus is an
el ect rophot ogr aphi ¢ copy- ing machi ne.
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- 34- 11. An image form ng apparatus according to claim9, wherein said

apparatus is a |l aser beam printer. 12. A process cartridge detachably
nountable to a nmain assenbly of an imge form ng apparatus, conpris- ing:
a first frame having an i nage bearing nenber and prccess neans for
acting on said i nage bearing menber; and a second frane separably
engaging said first frane with an el astic sealing nenber therebetween;
wherein, when said first frane and segond franme are engaged, a unit
process cartridge is formed. 13. A process cartridge according to claim

12, wherein said first frame includes a devel opi ng neans as sai d process
nmeans, and said second franme includes acconmopdati ng neans for acconmodati ng
devel oper to be used by said devel opi ng neans, and a devel opi ng operation

i s enabled when said first frane and second frame are engaged with each

ot her. 14. A process cartridge according to claim 12, wherein said

process cartridge conprises devel opi ng
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means, and wherein said elastic sealing nenber is effec- tive to prevent
devel oper in said devel opi ng neans from | eaking out of said process
cartridge. 15. A process cartridge according to claim 12, wherein said
first frame includes charging neans for charging said i mage bearing nenber
in the formof a photosensitive nmenber. 16. A process cartridge according
to claim12, wherein said first frane and second franme are engaged with
each other by an opening and el astic heok nmenber assenbly. 17. A process
cartridge according to claim 12, wherein said first frame and second frane
are engaged with each other by a screw. 18. A process cartridge according
to claim12, wherein said sealing nenber is forned of a liquid mate- rial
which is solidified into an el astomer. - 35-

19. A process cartridge according to claim 12, wherein said sealing nenber
I's rubber. 20. A process cartridge according to claim 12,
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wherein said sealing nmenber is a soft plastic resin mate- rial. 21. A
process cartridge detachably nmountable to a main assenbly of an i mge
form ng apparatus, conpris- ing: a first frame having an i nage bearing
menber and process neans for acting on said i mage bearing menber,
and a second frane separably egaging said first frane with a sealing
menber therebetween; wherein, when sajd first frame and second frane are
engaged, a unit cartrldge is forned mhereln said first frane includes a
cl eani ng bl ade as sai d process neans, and said second frame incl udes

a wall covering an acconmodati ng portion for accomodat i ng devel oper
renoved from said i mage bearing nenber by said cleaning blade, and
wherein said acconnodatlng portlon is fornmed when - said first franme and

second frane are engaged: 22—~ ess ably nountable to

a main assenbly of an |G@%TMNER19Qa par atG@N'Eég'NEl% Bihg: afirst
frame having an inage for acting on
sai d i mage bearing menber ?ﬁgcond fr %él y engagi ng said
first franme with a sali ebet wher L when said
first frame and second f
and
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-wherein said second frame has an exposure opening for permtting said
| mge bearing nenber to be exposcd to information light fromsaid main
assem bly. -36 - 23. A process
cartridge detachably mountable to a main assenbly of an image form ng
apparatus, conpris- ing: a first frame having an i nage bearing nenber and
process neans for acting on said i nage bearing menber; and a second
frame separably engaging said first frane with a sealing nenber

t her ebet ween; wherein, when said first frame and second frane are
engaged, a unit cartridge is forned, and wherein said fist frane is

sel ectively engageable with at least two kinds of second franes having
devel - oper accommodating nmeans with different devel - oper
acconmodat i ng capaciti es. 24. An inmage form ng apparatus for formng an
I mage on a recording material, and to which a process car- tridge is

det achabl y nount abl e, said apparatus conpris-
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i ng: rmuntl ng means for nounting the process cartridge, sai d nounting
rreans first frame hav- I ng anmwmge ~pear.l.ng. Heab.er and
proc ,Wﬂi acting on said inage bearl ng: S ABEMENINGHEET! s*econd,
frame sepgar ab ng said first frame = aﬁl“@baspnmaseah neEed ..., |
menber ther ebet ween; wherein a um312—proce§s c’ér‘t”r‘idge rsgefiormed, Wlen.#é :
said first frane and second frane are engaged antrawicghy eyiged . rre@ngacf ar i
conveyi ng the recordi ng mate- rial. 25 En/brage fomyvagga:ppara{us- :
according to claim24, wherein said apparatusiis an el ectrophot ograph| C i
copyi ng machi ne. 26. An image fornm ng appar atu;s/ aCCd}f G- 1,0 24, :
wherei n said amqiﬂtigsc]ﬁm fger beam pri Nt et -~~27- A PrEcess: artrLdg‘em;

detachably nmountable to a main assenbly of an inmage form ng appar at us,

conpris- ing: | bearl n nber and
process neans for, aé '}3 %‘xﬁ aﬁﬁ@%ﬁ’y A0 &nd a second
agéaﬁn vk

frane separabl Y843 fqmms appamus. compris-

proccss means for acting on said image bearing mem-

bcr; )

a first frame having an imsge bearing member, and

developing means for developmg with a developer
an electrostatic latent image formed on said image
bearing member; and

a second frame, separable from said first frame, for

covering an upper part of said image bearing mem-
ber, said sccond frume having developer accommo-
dating means fixed thereto, for accommodating
developer to be supplied to said developing means.

2. A process cartridge according to claim 1, wherein
said second frame lias an exposure opening for permit-
ting s2id image bearing member 10 be exposed to infor-
mation light from said main assembly. '

3. A process cariridge according to claim 1, wherein
said developing means includes a developing sleeve for
supplymg the developer to said image bearing member
in the form of a photoscnsitive member, and a rcgulat-
ing blade for regulating a thickness of a layer of the
developer formed on said develaping:sleeve.

4. A process castridge according 1o claim 1, wherein
gaid first frame includes a cleaning blade for removmg
residual developer from said image bearing member in
the form of a photosensitive member.

5. A process cartridge according to claim 1, wherein
zaid first framc includes charging mcans for charging
said image bearing member in the form of a photosensi-
tive member,

6. A process cartridge sccording to claim 1, wherein
said first framc and second frame are engsged with each
other by an opening and clasuc hook member arrange-
ment.
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-37 ——_ wherein said first frane and second frame are separa- bly
éngaged by | ocki ng neans and an el astic nmem ber separably engageabl e

there”"m”{m, ' deforned, thus to establish a unit process
cartriie I "!mefnmgerei n said second frame has an exposure opening

for permttitng#sasd +hmge bearing nmenler- to be exposed to information
light fromsaid miin assem bly. 28. A process cartridge detachably
nountable to a nmain assenbly of an image form ng apparatus, conpris- ing:

a first frame having an i nage bearing nenber and process neans for
acting on said i nage bearing menber; and a second frame separably -
engageabl e wi t h BaAdptocess cartridgeraccording ¢orclaiindlf wls¢rdiname and second

frame are sep g ‘tiﬁ" m“\ee&mgegogulﬁah@g}@gnggggﬂrw%}e‘el astic
&%

menber engagea erewmth to establish a unit C , and wher en
said first fra YA SETTVel y engageable with at |east two kinds of

second franes haging geNsess cartﬁggg deiREHERN | buiRableWd ha di fferent
devel - OPC it WREemtlY SPafil0iigé FSPming apparatus, compris-
ing:

a first (rame¢ heving an image bearing member, and
developing means {or developing with a developer
an clectrostatic latent image formed on ssid image
bearing member; and

. a second frame separable from said first frame and for
s covering an upper part of said image bearing mem-
ber, said second frame having developer accommo-
dating means for accommodating developer to be
supplied to said developing means, wherein said
first frame is sclectively engageable with at least
two kinds of second frames having developer ac-
commodating means with different developer ac-
commodating capacities.
9. An image farming apparatus for forming an image
. on a recording material, and t0 which a process car-
tridge is detachably mountable, said apparatus compris-
meg: .
rmounting means for mouating the process cartridge,
said process cartridge comprising a first frame
having an image bearing member, and developing
means for developing with a developer an ¢lectro-
static Jatent image formed on said image bearing
member; and a second frame, separable from said
first frame, for covering an upper part of said imagc
bearing member, said second frame having devel-
oper accommodating means fixed thereto, for ac-
commodating developer to be supplied to said de-
veloping means; and =
conveying means for conveying the recording mate-
rial.
10. An image forming apparatus according to claim 9,
- wherein said apparatus is an electrophotographic copy-
ing machine.
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29. A process cartridge_detachably nmountable to a main assenbly of an inmage

form ng conpris- ing, a first frane having an i mage beari ng
menber Hmﬂlmnﬁmﬂﬂmng means; and a second franme, separable fromsaid
first frame "L 0y W n a devel oper accomodati ng portion for

accommpdat i ng a devel oper to be suppl-3ad to said devel opi ng neans of
said first frane is integrally formed with said second frane, and
wher ei n, when said process cartridge is mounted to said main as
senbly, said first frame and second frane respec- tively take | ower
and upper positionsyrelative t .. _each other. . .

-38 - 30. A progJSéEéﬂarg(H Smt%mpéﬂgé%cmgasseml y of
an i mage forri ng WppEeik said epparawss img:lasen beamipfinger having an i nage
bearing menber andyy, AdgvStaR BENTIARE defibhablys RiGHRtIBI8f aSeParabl e

fromsaid first b % 4ssembly of an image forming apparatus, compris-
ing:

8 first frame having an image bearing member and
process means for ecting on said imagc bearing
member; and

a second frame separably engsging said first frame
with an elastic sealing member therebetween;

wherein, when said first frame and second frame are
engaged, a unit process cartridge is formed.

13. A process carntridge according to claim 12,

- wherein said first frame includes a developing means as

said process means, and said second frame includes

accommodating means for accommodating developer

to bz used by said developing means, and a developing

aperation is enabled when said first frame and second
frame are engaged with ecach other.

14. A process cartridge according to claim 12,
whercin said process cartridge comprises developing
means, and wherein said elastic sealing member is effec-
tive 1o prevent developer in said developing means
from leaking out of said process cartridge.

15. A process cartridge according to claim 12,
wherein said first frame includes charging means for
charging said image bearing member in the form of a
photosensitive member.

16. A process cartridge according to claim 12,
wherein said first frame and second frame are engaged
with each other by an opening and elastic hook member
assembly.

17. A process cartridge according to claim 12,
wherein said first frame and second frame are engaged
with each other by a screw.

18. A process cartridge according to clsim 12,
wherein said sealing member is formed of 2 liquid mate-
rial which is solidified into an elasiomer.
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wher-ethr—a—-developer__acconmodati ng portion for accomodati ng a devel oper

to be sup lied to said devel opi ng means of said first frame is

i nt iﬂlﬂu ﬁgl"ﬂﬂl}t d with said second frame, and wherein said second
fra e opening for permt- ting said image bearing
menber to be exposed to I nformati-gsdight fromsaid main assenbly.

31. A nethod for assenbling a proess cartridge de- tachably nountable to a
mai n assenbly of ang@ama u Sidg r arlng a
first frame havi ng g %hﬁ%d & % ng] wl d gg.% means,
preparing a seconwhm |$§§ EE rmdatl ng portion for
accomodating a devROppAr rocm ing dtalecldinpi 24, neans of
said first fr W|th each
ot her and provi %ran expw ég‘genl ng |n @g&%g ?‘grrrg“m
permtting exposuﬂéof t he i mage bearing nrem ber to |nformat|on | i ght

fromthe main assenBly A prwms cmndgmc!a«achably anountablsuto & to the

I mage form ng ﬁ,a% F,ﬁpjﬁis DHCcess
cartridge de- tachﬁ’ﬁpy nount gb?e to a I n asse#g y of an i gg form ng

appar at us, corrprl repar| ng a firgt fr havi ng an i mage bearing
mem ber and deaef 4 pnemgﬁaﬁmssomm ving a
devel oper accom procss means for acting on said image bearing

member; and

a second framc separably engaging said first frame
with a sealing member thersbetween;
_ wherein, when said first frame and second frame are
~ , engaged, 8 unit cartridge is formed,
wherein said first frame includes a cleaning bladc as
said process means, and said second frame includes
a wall covering an accommodating portion for
sccommodating developer removed from said
imagc bearing member by said cleaning blade, and
wherein said accommodating portion is formed when
said first frame and second frame are engaged.

22. A process cartridge detachably mountable to a
main assembly of an image forming apparatus, compris-
ing:

a first frame having an imagc bearing member and

process mcans for acting on suid image bearing
) member; and
~ | a second frame separably engaging said first frame
with a sealing member therebetween,

wherein, when said first frame and second frame are

engaged, a unit cartridge is formed, and

wherein said second frame has an exposure opening

for permitting said image bearing member to be
exposed to information light from said main assem-
" bly.

This is the replacement sheet

Date: § 3 SEp AL



modat i ng portion for accommpbdating a devel oper to be supplied to sai d

devel ﬂmnﬂmﬂm}u}uﬁal d first frane; coupling the first frame and
seco ot her, and - 39-

nmount i*ng ®satd rocess cartridge to said nmain asscm bly, so that said
first frame and second frane re- Fgctively take | ower and upper
positions relative to each other. 33. A method for assenbling a

]E)rocess cartri ?gel&l.eA tgﬁrdﬁkbycmmg)ﬂcmohab modntgblel to & an i mage
r n r n n i
bgam ng ?rgﬁf g #ﬁén%wgﬂﬁyocess me “}c%"gé}a@gt = mgeg : berrggleng
menber ; prepa a second frame, separ abl y engageabl e wth sai d
first frame; and a iest frame having an image hcmuganm&lamd/\n th each
process sneans for acting on said image bearing
member; and
a second frame separably engagiag sald first frame
with a sealing member therebelween;
wherein, when said first frame and second frame are
engaged, a unit cartridge is fonned, and
wherein said first frame is selectively engageable with
at least two kinds of sccond frames having devel-
oper accommodating means with different devel-
, oper accommodating capacities.
ot 24. An image forming apparatus for forming an image
on a recording material, and to which a process car-
tridge is detachably mountable, said nppara!us compris-
ing:
mounting means for mountmg the process cartridge,
said mounting means comprising a first frame hav-
ing an image bearing member and process means
for acting on said image bearing member; and a
second framc separably engaging said first frame
with an elastic sesling member therebetween;
whercin 8 unit process cartridge is formed when
said first frame and second frame are engaged; and

conveying means far conveying the recording mate.

rial.

25. An image forming apparatus according to claim
24, wherein said apparatus is an electrophotographic
copying machine.

26. An image forming apparatus accordmg to claim
24, whercin said apparatus is a laser beam printer.

27. A process can.ndgc detachably mountable (o a
main assembly of an image forming apparatus, compris-
ing:

a first frame having an mage bearmg member and
process means for acting on said i image bearing
member; and

& second frame separably engageable with said first
frame:

S s
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ot her wrth an el astic seali ng menber therebetween. 34. A nethod according
jlﬂummnﬂmm conpris- ing the step of conposing the sealing menber
minane mat eri al . 35. A nethod according to claim 33,
further corrprT‘s- iMfg the step of conposing the sealing nmenber of a rub- ber

mat eri al . 36. A nethod according tazglaim33, further conpris- ing the
step of conposing the seal i ng nmenber of a soft plastic material. 37. A

nmet hod according t fu t her coympris-,i.ng the step of conposing

the sealing rrerrbeW ﬂf‘f) Pinéf&m? f'r'&éﬁrﬂé?s&@ﬂ'astorrer when
cured.  38. A met hbby en n\gytloc mea;sandtwﬁdasmucm ing the step
of integrating the 4 ,i,gﬂe‘p% e bl y engagi ng
an openi ng forned |a ‘) a&?% seco ile a hook forned
on the other of sai®® Fda%i%&ﬁﬁ !’ Pmm 8Caccording to

claim 33, further canfris- ing the step of Integrating said first frame and
sai d sec- ond fra{ghépein Hatd SeRond i Ras dhexposiireddfetitgond frames
with a screw. f Ceal sy s
or permitting said image beaning member to be
exposed 10 information light from said main assem-
bly.
28. A process cartridge detachably mountable to &
main assembly of an image forming apparatus, compris-
Wmg: |
a first frame having en image bearing member and
N, process means for acting on said image bearing
member; and
" a second frame separably engageable with said first
frame;
wherein said first frame and second frame are separa-
bly engaged by a locking member and an elastic
member cngageable therewith to cstablish a umil
cartridge, and
wherein said first frame is selectively engageable with
at least two kinds of second frames having devel-
opcr accommodating means with different devcl-
oper accommodating capacities.
29. A process cartridge detachably mountable to a
main assembly of an image forming apparatus, compris-
St mg.
a first frame having an image bearing member and
developing means; and
2 second frame, separsble from said first x’mme,
wherein a developer accommodating portion for
accommodating a developer to be supplied to said
developing means of said first frame is integrally
formed with said second frame, and wherein, when
said procass cariridge is mounted to said main as-
sembly, said first frame and second {rame respec-
tively take lower and upper positions relative to
each other.
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40. A nethod accor di ng to claim33, wherein said step of
preparl uwuﬂumnlﬂmumme includes the step of preparing the first frane
havi ng for acting on the inage bearing nenber. 41. A
met hod accof di ng to®cl & m 33, wherein said stop of preparing said first

frame includes the step of preparing 43w first frame having cl eani ng neans
for acting on said i nage bearing rrenber 42. A nethod according to claim

33, wherein said st reparing sai [stefrane includes the step of
preparing the fi rstsar M’F%‘%q? cg ?1 %&h?i’&rm&ﬁmﬂgf%r‘osﬁl d i mage
beari ng nenber. mmn wscmbig'do anfimdge forming apparatss; comprisige with
devel oper, the cam% dge including a first frame having an i mge ‘bearing

[ ane, whereih a de? Eﬁﬁsﬁaﬁag&%&m@@em AR BRI SeRRS B 0

devel oper to be suppl developmg ﬂl@é!ﬁé ng nmeans or said first frane is
integrally formed wat becond $rmmed ﬁ;mmbleafrbﬂe\sampﬁrrsmmwc@,datl ng

portion includ- ing

fromthe devel oper ag‘g’m ﬂl?gag?r# ﬂﬁﬂrv\ﬁéﬁa gﬂgﬁi t@i’pheIOI ' ed

devel oper neans of th%c‘F?mof]P ﬁf‘lﬂﬁfo‘% BRP s%‘deps of :
separating the first dewaloping mmmafrmdrﬁm, frame is mtegraﬂy

formed with said second frame, and wherein said
second frame has an exposure opening for permit-
ting said image bearing member to be exposed to
information light from said main assembly.

s 31. A method for assembling a process carlndgc de-
tachably mountadble 10 & main assembly of an image
forming apparaius, comprising:
preparing a first frame having an image bearing mem-
ber and developing means;
preparing a scoond frame having a developer accom-
modating portion for accommodating a developer
to be supplied to said developing mcans of said first
frame;
coupling the first frame and second frame with each
other and
providing an exposure opéning in the second frame
for permitting exposure of the image bearing mem-
‘ . ber to information light from the main agsembly
s when the process cartridge is mounted to the image
forming apparatus.

32. A method for assembling a process cartridge de-
tachably mountable to a main asscmbly of an image
forming apparatus, comprising:

preparing a first frame having an image bearing mem-

ber and developing means;

preparing a second frame having a developer accom-

modating portion for accommodating a developer
to be supplied to said developing means of said first
frame;

coupling the first framc and sccond frame with each

other; and
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seal ing the opening of the devel oper acconmopdati ng portion wth a

seal i ngmﬁ mi)lun"ﬁ'ﬁﬁml ng nember bei ng renovabl e by an operator to
permt p AL devel oper fromthe devel oper accommobdati ng

portion to said dbveloping means when the car- tridge is |oaded in an

| mage processing appar at us; suppl yi nggdevel oper to the devel oper
accommodat - I ng portion; ;and coupling the first frame and the second
frame after t he suppl yi ng step. 44. A net hod according to
claima43, further conmpris- ing the step of cleaning said franmes after said
separating step. 45. A nethod according to claim43, further conpris- ing

the steps of renovin - tonef,C fr cond opaning_of .the devel oper
accommgat i ng por t@?%%%%gﬁ%ﬁésgﬁﬁpﬁadﬁﬁmp% t he P
devel oper through sdly, secthat spidhfirst feame: and segond framet re- t oner cap in
said second openi nggpectively take Jower and upper positions relative

to each other. |

33. A method for assembling a process cartridge de-
tachably mountable to a main asserably of an image
forming apparatus, comprising:

preparing a first frame having an image bearing mem-

ber and process mcans for acting on the image
bearing member;

preparing a second framc, scparably engageable with

s _ said first frame; and

coupling the first frame and second frame with each

other with an elastic sealing member therebetween.

34. A method according to claim 33, further compris-
ing the step of composing the sealing member of a
foamed polyurethane material.

35. A method according to claim 33, further compris-
ing the step of composing the sealing member of a rub-
ber material.

36. A method according to claim 33, further compris-
ing the step of composing the sealing member of a soft
plastic material. :

37. A mcthod according to claim 33, further compris-

‘ _ing the step of composing the szaling member from a
~ . liquid material which ‘becomes an elestomer when
cured. ‘ |

38. A mcthod according to claim 33, further compris-

- ing the step of integrating the [irst frame snd the second

frame by releasably engaging an opening formed in one

- of said first and second frames and a hook formed on the
other of said first and second frames.

39. A method according to claim 33, further compris-
ing the step of integrating said first frame and said sec-
ond frame by releasably engaging said first and second
frames with a screw.

This is the replacement sheet

Date: 1 3 SEP 2000



46. A met hod accor di ng to claim43, further conpris- ing the step of
cl osi ng mnmﬂu‘m "HH““E devel oper acconmodating portion with said
seal i ng vel oper is supplied, said sealing nmenber being

removabl e by ‘a lsel to permt t he devel oper to be sup- plied to the

devel oper accommodati ng porti on. 47-48-nmet hod according to claim43,
further conpris- ing the step of replacing a used part of said cartridge
prior to said coupling step. 48. A nethod according to claim43, further

conpris- ing the step of raleasably coupling the first frane and the second
frame. 49. A neth ccor o claim43, furt ris- Jng the step
of rel easably coupl K ﬁ"@& ‘&?@“%&Pt‘ﬂé‘@egg ﬁ? djel easabl e
engagenent bet weeste noﬁ prepagidgsaid first drems includesi the sdqi Gécond franes
and a resilient ;@c% eomg'h %ﬂg % ﬁw]ntgl mhfolecond

t

franes. 50. A

steps of form ng %co& %ﬂéﬁﬁhg’?‘?ﬁ?ﬁ’@

er conprls i ng the
v and form ng the hook on

t he second frane. ﬂ n@bt@‘ 33, A¥helrein laaid conpri s-

' t he st f I f d f

wth a scrow  S5PS m&éﬁﬂ# ofrb?é aﬁ%ﬁd?ﬁ?bﬁeﬁ i:oﬁ&”. s ing
the step of expospmpﬂﬂngl dirsdaf] namge mgtdmugnmm Qfht fromthe

-mai n assenbly thr Bh SURP i @s&hﬁ ﬁ{é}ﬁb@gd in the second frame when
:the process cart R&‘f &> diBHSE SadSordifig E@gr?lm?{ %3 Wherein said
step of preparing said ﬁrst frame includes the step of
prepanng the first frame having charging means for
s . acting on said image bearing member., -
43. A method of filling 8 used process cartridge with
developer, the cartridge including a first framc having
an image bearing member and developing mecans; and a
second frame, separable from said first frame, wherein a
developer sccommodating portion for accommodating
a developer to be supplied 10 said developing means of
said first frame is integrally formed with said second
frame, said developer accommodating portion includ- -
ing an opening through which developer may be sup-
plied from the developer accommodating portion of the
second frame to the developer means of the first frame,
the method comprising the steps of:
scparating the first frame and the second framc;
sealing the opening of the developer accommodatmg
portion with a sealing membcr, the scalmg member
being removable by an opcrator ta permit supply of
the developer from the developer accommodating
portion to said developing means when the car-
tridge is loaded in an image processing apparatus;
supplying developer to the developer accommodat-
ing portion; ;and
coupling the first frame and the second frame after
the supplying step.
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appar atus. _ -42- 53. A nethod according
to claim43, fUI’tT'IE'T —eenpris- ing the steps of supplying the devel oper to

the i maig’,ﬂm er in the formof a photosensitive drumwith a
devel op &' /m devel opi ng nmeans, and regulating a thickness of a
| ayer of *t he dev Wn a peripheral-4durface of the devel oping roller
with a bl ade. 54. A method according to claim43, further conpris- ing
the step of renoving residual developer froma surface of the image bearing -

menber in the formof a photosensitive drumwth cleaning neans included in
the first frame. 98. Amethod accordimgda daimdd; Agthern comprisorpris- ing

bhot osensi ti SZaé?'gvﬁv‘J"?ﬁ“S A gf‘%“ﬁgg%??%?f“ﬁﬁepﬁﬁ Rfrsting . 56
A met hod accordin claima43, further conpris- ing the steps of conposing
each of the first f<4& anethod amdmgnaﬁammﬂ urther comprisal and
integrally ing the steps of removing a toner cap from a second
opening of the developer accommodating portion when
the developer is supplied, supplying the developer
through said second opening, and then remounting the
toner cap in said second opening.

46. A method according to claim 43, further compns-
ing the stcp of closing the opening of the developer
accommodating portion with said sealing member when
the developer is supplied, ssid sealing’ member being

removable by & user to permit the developer to be sup-
plied to the developer accommodating portion.

47. A method according to claim 43, further compris-
ing the step of replacing a used part of ssaid cartridge
prior to said coupling step.

43. A method according to claim 43, further compris-
ing the step of releasably coupling the first frame and
the second frame.

49. A method according to claim 43, further compris-
ing the step of releasably coupling the first framc and
the second frame by releasable engagement between an
opening formed in one of said first and sccond frames

~ and a rexilicnt hook formed on the other one of said first
and second frames.

50. A method according to claim 49, further compris-
ing the steps of forming said opening in the first frame,
and forming the hook on the second frame,

$1. A method according (0 claim 43, further compris-
ing the step of releasably coupling the first frame and
the second frame with a screw.

52. A method aecnrdmg to claim 43, further compris-
ing the step of exposing the i image bearing member 10
information light from the main assembly through an
exposure opening provided in the second frame when
the process cartridge is mounted 1o the image forming
apparatus.
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f or m ng—t-he—f++rst—and second franes.

¥* 4 L ] S *

-42-

§3. A method according to claim 43, further compris- .
ing the steps of supplying the developer to the image
bearing member in the form of a photosensitive drum
‘with a developing roller of the developing means, and
Tegulating a thickness of a layer of the developer on &
peripheral surface of the developing roller with a blude.

$4. A method according to claim 43, further compris-
ing the step of removing residual devcloper from o
surface of thc image bearing member in the form of 2
photosensitive drum with cleaning means included in
the first frame,

§5. A method according to claim 43, further compris-

s - ing the step of charging the image bearing member in
the form of a photosensitive drum with charging mcans
included in the first frame.

56. A method according to claim 43, further compris-
ing the stcps of composing each of the first frame and
the second frame of a plastic material and integrally
forming the first and second frames.
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ABSTRACT OF THE DISCLOSURE

A process cartridge detachably mountable to an
image forming apparatus includes an image bearing
member; process device actable on the image bearing
member; a first frame containing the imége bearing

member and the process device; and a second frame

engageable with and disengageable f£rom the first frame

and containing a developer container.

(FIGURE 1)
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@) A process cartridge detachably mountable to
an image forming apparafus includes an image
bearing member ; process device actable on the
image bearing member; a first frame contain-
ing the image bearing member and the process

device ; and a second frame engageable with-

and disengageable from the first frame and
containing a developer container.
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