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       FEEDING DEVICE, PROCESS CARTRIDGE AND 

               IMAGE FORMING APPARATUS 

 

FIELD OF THE INVENTION AND RELATED ART 

[0001]   The present invention relates to a feeding 5 

device, a process cartridge and an image forming 

apparatus. 

[0002]   Here, the process cartridge is such a 

cartridge that an image bearing member such as an 

electrophotographic photosensitive drum is at least  10 

provided and that the image bearing member and, as 

process means actable on the image bearing member, at 

least one of a charging means, a developing means a nd 

a cleaning means, are integrally provided.  Such a 

process cartridge is detachably mounted in a main 15 

assembly of the image forming apparatus.  As the 

process cartridge, for example, a process cartridge  

prepared by integrally assembling the 

electrophotographic photosensitive drum and, as the  

process means, at least one of the developing means , 20 

the charging means and the cleaning means into a 

cartridge can be used.  

[0003]   Further, an electrophotographic image forming 

apparatus forms an image on a recording material 

(medium) using an electrophotographic image forming  25 

method.  Examples of the electrophotographic image 

forming apparatus may include an electrophotographi c 
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copying machine, an electrophotographic printer (LE D 

printer, laser beam printer or the like), a facsimi le 

machine, a word processor and so on.  

[0004]   In the electrophotographic image forming 

apparatus, in general, an electrophotographic image  5 

forming apparatus, i.e., a photosensitive drum as a n 

image bearing member is electrically charged unifor mly.  

Then, the charged photosensitive drum is selectivel y 

exposed to light, so that an electrostatic latent 

image (electrostatic image) is formed on the 10 

photosensitive drum.  Then, the electrostatic laten t 

image formed on the photosensitive drum is develope d 

as a toner image with a toner as a developer.  Then , 

the toner image formed on the photosensitive drum i s 

transferred onto the recording material such as a 15 

recording sheet or a plastic sheet, and then the to ner 

image transferred on the recording material is 

subjected to application of heat and pressure and t hus 

is fixed on the recording material.  

[0005]   Such an image forming apparatus requires toner 20 

supply and maintenance of various process means in 

general.  In order to facilitate the toner supply a nd 

the maintenance, a process cartridge in which the 

photosensitive drum, the charging means, the 

developing means, the cleaning means and the like a re 25 

integrally assembled into a cartridge in a frame is  

made detachably mountable to an image forming 
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apparatus main assembly and has been put into 

practical use.  

[0006]   According to this process cartridge type, the 

maintenance of the devices can be made by a user 

himself (herself), and therefore operativity can be  5 

remarkably improved, so that it is possible to prov ide 

an image forming apparatus excellent in usability.  For 

that reason, the process cartridge type has been 

widely used in the image forming apparatus.  

[0007]   In the process cartridge, in order to reduce a 10 

frequency of exchange, a constitution in which a to ner 

collected from the photosensitive drum surface by t he 

cleaning means is fed to a remoter position is stud ied.  

As a means for feeding this toner, a constitution 

using a screw, a brush roller or a collecting auger  as 15 

a rotatable member has been known (Japanese Laid-Op en 

Patent Application (JP-A) H10-312142, JP-A 2005-301 019, 

JP-A 2012-208276).  

[0008]   However, in the case where the collected toner 

is fed at a portion above the photosensitive drum b y 20 

the screw, pressure by the toner accumulated in a 

cleaning frame is applied to a contact portion betw een 

the cleaning member and the photosensitive drum, so  

that there was a possibility that a cleaning 

performance lowered. 25 

 

SUMMARY OF THE INVENTION 
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[0009]   A principal object of the present invention is 

to provide a feeding device, a process cartridge an d 

an image forming apparatus which are capable of 

enhancing a feeding performance of a developer to a  

predetermined feeding path while suppressing a lowe r 5 

in cleaning performance due to application of press ure, 

to a contact portion between a cleaning member and a 

photosensitive drum, by a developer accumulated in a 

cleaning frame. 

[0010]   According to an aspect of the present 10 

invention, there is provided a feeding device for 

feeding a developer comprising: a cleaning member f or 

removing the developer on an image bearing member i n 

contact with the image bearing member; an 

accommodating portion for accommodating the removed  15 

developer; a feeding member for feeding the develop er 

from the accommodating portion; and a sheet member 

contact the image bearing member, wherein a wall 

surface of the accommodating portion is positioned in 

a side where the sheet member is provided with resp ect 20 

to a rectilinear line connecting a rotation center of 

the image bearing member and a rotation center of t he 

feeding member in a flat plane perpendicular to an 

axial direction of the image bearing member, wherei n 

the wall surface approaches the rectilinear line wi th 25 

an increasing level with respect to a vertical 

direction, wherein the feeding member is provided 
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vertically above a position where the cleaning memb er 

contacts the image bearing member, and wherein a 

rotational direction of the feeding member and a 

rotational direction of the image bearing member ar e 

the same.  5 

[0011]   According to another aspect of the present 

invention, there is provided a process cartridge 

including the feeding device.  

[0012]   According to a further aspect of the present 

invention, there is provided an image forming 10 

apparatus including the feeding device. 

[0013]   Further features of the present invention will 

become apparent from the following description of 

exemplary embodiments with reference to the attache d 

drawings. 15 

 

BRIEF DESCRIPTION OF THE DRAWINGS  

[0014]   Figure 1 is a sectional view of a process 

cartridge according to First Embodiment to which th e 

present invention is applicable.  20 

[0015]   Figure 2 is a sectional view showing a main 

assembly of an image forming apparatus in which the  

process cartridge in First Embodiment is mounted an d 

showing the process cartridge.  

[0016]   Figure 3 is a sectional view of the process 25 

cartridge in First Embodiment.  

[0017]   In Figure 4, (a) and (b) are a sectional view 
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and a side view, respectively, showing an inside of  a 

cleaning container of the process cartridge in Firs t 

Embodiment.  

[0018]   Figure 5 is a perspective view of the image 

forming apparatus main assembly in a state in which  an 5 

openable door of the image forming apparatus in Fir st 

Embodiment is open.  

[0019]   Figure 6 is a perspective view of the image 

forming apparatus main assembly in a state in which  

the openable door of the image forming apparatus in  10 

First Embodiment is opened and then a tray is pulle d 

out.  

[0020]   Figure 7 is a perspective view of the image 

forming apparatus main assembly and the process 

cartridge when the process cartridge is mounted in and 15 

demounted from the tray in the state in which the 

openable door of the image forming apparatus in Fir st 

Embodiment is opened and then the tray is pulled ou t.  

[0021]   Figure 8 is a perspective view showing a 

driving side positioning portion between the proces s 20 

cartridge and the image forming apparatus main 

assembly in a state in which the process cartridge is 

mounted in the image forming apparatus main assembl y 

in First Embodiment.  

[0022]   Figure 9 is a perspective view showing a 25 

non-driving side positioning portion between the 

process cartridge and the image forming apparatus m ain 
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assembly in the state in which the process cartridg e 

is mounted in the image forming apparatus main 

assembly in First Embodiment.  

[0023]   Figures 10 to 13 are exploded perspective 

views each showing the process cartridge in First 5 

Embodiment.  

[0024]   Figures 14 and 15 are sectional views each 

showing the process cartridge in First Embodiment.  

[0025]   Figure 16 is a sectional view of a process 

cartridge in Second Embodiment.  10 

 

DESCRIPTION OF THE EMBODIMENTS  

[0026]   Embodiments of the present invention will be 

described in detail with reference to the drawings.    

<First Embodiment>  15 

(General structure of image forming apparatus)  

[0027]   An image forming apparatus 1 of an 

electrophotographic type shown in Figure 2 is a las er 

beam printer, using electrophotography, in which a 

cartridge B as a process cartridge is detachably 20 

mountable to an apparatus main assembly A.  

[0028]   In the following description, a rotational 

axis direction of an electrophotographic 

photosensitive drum as an image bearing member is a  

longitudinal direction.  Further, with respect to t he 25 

longitudinal direction, a side in which the drum 

receives a driving force from the apparatus main 
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assembly A of the image forming apparatus is a driv ing 

side, and an opposite side thereof is a non-driving  

side.  The apparatus main assembly A is a portion f rom 

which the cartridge B as the process cartridge is 

removed.  When the cartridge B is mounted in the 5 

apparatus main assembly A, an exposure device (lase r 

scanner unit) 3 for forming an electrostatic latent  

image on the drum 62 is provided in the apparatus m ain 

assembly A.  Further, below the cartridge B, a shee t 

(feeding) tray 4 in which a recording material (she et 10 

material) P to be subjected to image formation is 

accommodated is provided.   

[0029]   Further, in the apparatus main assembly A, 

along a feeding direction D of the sheet material P , a 

pick-up roller 5a, a feeding roller pair 5b, a 15 

conveying roller pair 5c, a transfer guide 6, a 

transfer roller 7, a feeding guide 8, a fixing devi ce 

9, a discharging roller pair 10, a discharge tray 1 1 

and the like are successively provided.  The fixing  

device 9 is constituted by a heating roller 9a and a 20 

pressing roller 9b.   

(General structure of cartridge)  

[0030]   A general structure of the cartridge B will be 

described using Figure 3.  Figure 3 is a sectional view 

of the cartridge B.  In this embodiment, descriptio n 25 

will be made by omitting screws during connection o f 

respective components.  
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[0031]   In this embodiment, the cartridge B which 

includes a cleaning unit 60 including a feeding 

mechanism (feeding device) for feeding a developer and 

includes a developing unit 20 and which is prepared  by 

connecting the cleaning unit 60 and the developing 5 

unit 20 will be taken as an example and will be 

described.  

[0032]   The cleaning unit 60 includes the drum 62, a 

charging roller 66, a cleaning member 77, a cleanin g 

frame 71 supporting these members, and a cap member  72 10 

fixed to the cleaning frame 71 by welding or the li ke.  

In cleaning frame 71 and the cap member 72 are 

integrally provided for forming a residual toner 

chamber 71b which is an accommodating space in whic h 

the developer removed by the cleaning member 77 is 15 

accommodated.  Further, the charging roller 66 and the 

cleaning member 77 are disposed in contact with an 

outer peripheral surface of the drum 62.  

[0033]   The cleaning member 77 includes a rubber blade 

77a which is a blade-shaped elastic member formed o f a 20 

rubber as an elastic material, and a supporting mem ber 

77b for supporting the rubber blade 77a.  The rubbe r 

blade 77a is contacted to the drum 62 

counterdirectionally to a rotational direction R of  

the drum 62.  That is, the rubber blade 77a is 25 

contacted to the drum 62 so that a free end portion  

thereof is directed upward with respect to the 
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rotational direction R of the drum 62.  

[0034]   Incidentally, as shown in Figure 3, in this 

embodiment, a drum contact sheet 65 which is a shee t 

member for preventing leakage of a residual toner f rom 

the cleaning frame 71 is provided at an edge portio n 5 

of the cleaning frame 71 so as to contact the drum 62.  

[0035]   The drum 62 is rotationally driven in an arrow 

R direction in Figure 3 depending on an image formi ng 

operation by receiving the driving force from a mai n 

assembly driving motor (not shown) which is a drivi ng 10 

source.  The charging roller 66 is rotatably mounte d to 

the cleaning frame 71 via a charging roller bearing  67 

at each of end portions with respect to a longitudi nal 

direction (substantially parallel to a rotational a xis 

direction of the drum 62) of the cleaning frame 71.   15 

The charging roller 66 is press-contacted to the dr um 

62 by pressing the charging roller bearing 67 towar d 

the drum 62 by an urging member 68.  As a result, t he 

charging roller 66 is rotated by the rotation of th e 

drum 62.  20 

[0036]   On the other hand, the developing unit 20 

includes a developing roller 32, a developing 

container 23 for supporting the developing roller 3 2, 

a bottom member 22 provided integrally with the 

developing container 23, a developing blade 42, and  25 

the like.  Inside the developing roller 32, a magne t 

roller 34 is provided so that the developer can be 
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carried on the surface of the developing roller 32.   

Further, the developing blade 42 is provided in 

contact with the developing roller 32, so that a to ner 

layer on the developing roller 32 can be regulated.   

[0037]   Further, a developing roller contact sheet 33 5 

for preventing leakage of the toner from the 

developing unit 20 is provided in contact with the 

developing roller 32 at an edge portion of the bott om 

member 22.  Further, a toner chamber 29 for 

accommodating a toner T is formed by integrally 10 

providing the developing container 23 and the botto m 

member 22.  In the toner chamber 29, first to third  

feeding members 43, 44 and 50 are provided.  The fi rst 

to third feeding members 43, 44 and 50 are constitu ted 

so that these feeding members can stir the toner 15 

accommodated in the toner chamber 29 and can feed t he 

toner to a toner supplying chamber 28.  

(Image forming process)  

[0038]   An outline of an image forming process will be 

described using Figures 2 and 3.  On the basis of a  20 

print start signal, the drum 62 is rotationally dri ven 

at a predetermined peripheral speed (process speed)  in 

the arrow R direction.  Further, the charging rolle r 66 

to which a bias voltage is applied contacts the out er 

peripheral surface of the drum 62 and electrically 25 

charges the outer peripheral surface of the drum 62  

uniformly.   
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[0039]   The exposure device 3 outputs laser light L 

depending on image information.  The laser light L 

passes through a laser opening 71h provided in the 

cleaning unit 60 (cleaning frame 71), so that the 

outer peripheral surface of the drum 62 is subjecte d 5 

to scanning exposure.  As a result, on the outer 

peripheral surface of the drum 62, the electrostati c 

latent image depending on the image information is 

formed.  

[0040]   On the other hand, the toner T in the toner 10 

chamber 29 provided in the developing unit 20 (seco nd 

unit) as a developing device of the cartridge B is 

stirred and fed by rotation of the first feeding 

member 43, the second feeding member 44 and the thi rd 

feeding member 50, thus being sent to the toner 15 

supplying chamber 28.  The toner T as the developer  is 

carried by a magnetic force of a magnet roller 34 

(fixed magnet) on a surface of the developing rolle r 

32 as a developer carrying member.  The toner T is 

regulated in layer thickness on the peripheral surf ace 20 

of the developing roller 32 by the developing blade  42 

as the developing member while being triboelectrica lly 

charged.  The toner T is supplied onto the drum 62 

depending on the electrostatic latent image, so tha t 

the electrostatic latent image is visualized 25 

(developed) as a toner image (developer image).  

[0041]   As shown in Figure 2, in synchronism with 
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output timing of the laser light L, by the pick-up 

roller 5a, the feeding roller pair 5b and the 

conveying roller pair 5c, the sheet material P 

accommodated in the sheet tray 4 provided at a lowe r 

portion of the apparatus main assembly A is fed fro m 5 

the sheet tray 4.  Then, the sheet material P is fe d to 

a transfer position between the drum 62 and the 

transfer roller 7 via the transfer guide 6.  In thi s 

transfer position, the toner image is successively 

transferred from the drum 62 onto the sheet materia l P.   10 

[0042]   The sheet material P on which the toner image 

is transferred is separated from the drum 62 and th en 

is fed to the fixing device 9 along the conveying 

guide 8.  Then, the sheet material P passes through  a 

nip between the heating roller 9a and the pressing 15 

roller 9b which constitute the fixing device 9.  At  

this nip, a pressure and heat-fixing process is 

effected, so that the toner image is fixed on the 

sheet material P.  The sheet material P on which th e 

toner image is fixed is fed to the discharging roll er 20 

pair 10 and then is discharged onto the discharge t ray 

11.   

[0043]   On the other hand, as shown in Figure 3, from 

the drum 62 after the transfer, a residual toner 

remaining on the outer peripheral surface of the dr um 25 

62 is removed by the cleaning blade 77 as a contact  

member for removing the developer on the image bear ing 
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member and as a collecting member for collecting th e 

developer, and the drum 62 is used again in the ima ge 

forming process.  The residual toner removed from t he 

drum 62 is stored in a residual toner chamber 71b a s 

an accommodating portion of a cleaning unit 60.   5 

[0044]   In the above, the charging roller 66, the 

developing roller 32, the transfer roller 7 and the  

cleaning blade 77 are process means actable on the 

drum 62.  

(Mounting and demounting of cartridge)  10 

[0045]   Next, mounting and demounting of the cartridge 

B will be described using Figures 5 to 7.  Figure 5  is 

a perspective view of the apparatus main assembly A  of 

which an openable door 13 is opened for permitting 

mounting and demounting of the cartridge B.  Figure  6 15 

is a perspective view of the apparatus main assembl y A 

and the cartridge B in a state in which the openabl e 

door 13 is opened for permitting the mounting and 

demounting of the cartridge B and then a tray 18 is  

pulled out.  Figure 7 is a perspective view of the 20 

apparatus main assembly A and the cartridge B when the 

cartridge B is mounted and demounted in the state i n 

which the openable door 13 is opened and then the t ray 

18 is pulled out.  The cartridge B is mountable in and 

demountable from the tray 18 along a mounting and 25 

demounting direction E.  

[0046]   To the apparatus main assembly A, the openable 
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door 13 is rotatably attached, and when the openabl e 

door 13 is opened, a cartridge inserting opening 17  is 

exposed.  In the cartridge inserting opening 17, th e 

tray 18 for mounting the cartridge B in the apparat us 

main assembly A is provided.  When the tray 18 is 5 

pulled out to a predetermined position, the cartrid ge 

B can be mounted and demounted.  The cartridge B is  

inserted (mounted) in the apparatus main assembly A  

along a guide rail (not shown) in an arrow C direct ion 

in Figure 6 in a state in which the cartridge B is 10 

placed on the tray 18.  

[0047]   The apparatus main assembly A is provided with 

a first main assembly(-side) driving shaft 14 and a  

second main assembly(-side) driving shaft 19 for 

transmitting a driving force to a first coupling 70  15 

and a second coupling 21, respectively (Figure 8).  The 

first main assembly driving shaft 14 and the second  

main assembly driving shaft 19 are driven by a moto r 

(not shown) as a driving source for the apparatus m ain 

assembly A.  As a result, the drum 62 connecting wi th 20 

the first coupling 70 receives the driving force fr om 

the apparatus main assembly A and is rotated.  The 

developing roller 32 is rotated by transmission of the 

driving force from the second coupling 21.  Further , to 

the charging roller 66 and the developing roller 32 , 25 

electric power is supplied by an electric power 

supplying portion (not shown) of the apparatus main  
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assembly A.  

(Support of cartridge)  

[0048]   As shown in Figure 5, the apparatus main 

assembly A is provided with a driving side-side pla te 

15 and the non-driving side-side plate 16 for 5 

supporting the cartridge B.  The driving side-side 

plate 15 is provided with a driving side-first 

supporting portion 15a, a driving side-second 

supporting portion 15b and a rotation supporting 

portion for the cartridge B.  The non-driving side- side 10 

plate 16 is provided with a non-driving side-first 

supporting portion 16a, a non-driving side-second 

supporting portion 16b and a rotation supporting 

portion 16c for the cartridge B.  

[0049]   On the other hand, as portions-to-be-supported 15 

of the cartridge B, a portion-to-be-supported 73b a nd 

a portion-to-be-supported 73d of a drum bearing 73,  

and a driving side boss 71a, a non-driving side 

projection 71f and a non-driving side boss 71g of t he 

cleaning frame 71 are provided.  The 20 

portion-to-be-supported 73b is supported by the 

driving side-first supporting portion 15a, the 

portion-to-be-supported 73d is supported by the 

driving side-second supporting portion 15b, and the  

driving side boss 71a is supported by the rotation 25 

supporting portion 15c.  Further, the non-driving s ide 

projection 71f is supported by the non-driving 
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side-first supporting portion 16a and the non-drivi ng 

side-second supporting portion 16b, and the 

non-driving side boss 71g is supported by the rotat ion 

supporting portion 16c, so that the cartridge B is 

positioned inside the apparatus main assembly A.  5 

(General structure of cartridge)  

[0050]   In Figure 4, (a) and (b) are a sectional view 

and a side view, respectively, of the cleaning fram e 

71.  An O-O cross-section of the cartridge B shown in 

(b) of Figure 4 is shown in (a) of Figure 4.  As sh own 10 

in Figures 3 and 4, the residual toner removed from  

the surface of the drum 62 by the cleaning member 7 7 

is fed by a first screw 86, a second screw 87 and a  

third screw 88 which are residual toner feeding 

members.  Then, the residual toner is accumulated i n a 15 

residual toner chamber 71b formed by the cleaning 

frame 71 and the cap member 72.   

[0051]   In a residual toner feeding system in this 

embodiment, the first screw 86 is provided in the 

neighborhood of the drum 62, and the second screw 8 7 20 

is provided to an end portion of the cleaning frame  71 

on the driving side with respect to the longitudina l 

direction.  The first screw 86 includes a rotation 

shaft 86a, a helical blade (feeding portion) 86b 

formed outside (on an outer peripheral surface of) the 25 

rotation shaft 86a, and a drive transmitting portio n 

86s for transmitting the driving force to the rotat ion 
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shaft 86a.  

[0052]   On the other hand, the second screw 87 

includes a rotation shaft 87a, a helical blade 

(feeding portion) 87b formed outside (on an outer 

peripheral surface of) the rotation shaft 87a, and a 5 

driven shaft 87s for receiving the driving force fr om 

the rotation shaft 87a.  Here, the drive transmitti ng 

portion 86s is a shaft rotated about an axis (cente r 

line of a driving shaft) by receiving the driving 

force from a driving source (motor).  Further, the 10 

driven shaft is a shaft rotated by receiving the 

driving force from the driving shaft.  

[0053]   The first screw 86 receives the driving force 

transmitted from the coupling 21 to the drive 

transmitting portion 86s by a gear (not shown).  Th e 15 

second screw 87 is rotated by receiving the driving  

force from the first screw 86 to the drive 

transmitting portion 86s.  The third screw 88 is 

rotated by receiving the driving force from the sec ond 

screw 87.  The first screw 86 is disposed in the 20 

neighborhood of the drum 62, the second screw 87 is  

disposed at a longitudinal end portion of the clean ing 

frame 71, and the third screw 88 is disposed inside  

the residual toner chamber 71b.  Here, a rotational  

axis of the first screw 86 and a rotational axis of  25 

the third screw 88 are parallel to a rotational axi s 

of the drum 62, and a rotational axis of the second  
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screw 87 is perpendicular to the rotational axis of  

the drum 61.  Incidentally, as shown in Figure 3, t he 

drum contact sheet 65 is provided at an edge portio n 

of the cleaning frame 71 so as to contact the drum 62.  

[0054]   As shown in Figures 10 and 12, the cartridge B 5 

is constituted by combining the cleaning unit 60 an d 

the developing unit 20.  The cleaning unit 60 inclu des 

the cleaning frame 71, the cap member 72, the drum 62, 

the drum bearing 73 and a drum shaft 78 which are u sed 

for rotatably supporting the drum 62.  As shown in 10 

Figure 13, on the driving side of the drum 62, a 

driving side drum flange 63 provided on the driving  

side is rotatably supported by a hole 73a.  On the 

other hand, as shown in Figure 11, on the non-drivi ng 

side of the drum 62, the drum shaft 78 press-fitted  in 15 

a hole 71c provided in the cleaning frame 71 is 

rotatably supported by being placed in a state in 

which the drum shaft 78 is inserted into a hole of a 

non-driving side drum flange 64.  

[0055]   On the other hand, as shown in Figures 3, 10 20 

and 12, the developing unit 20 includes the bottom 

member 22, the developing container 23, the driving  

side-developing side member 26, the developing blad e 

42, the developing roller 32 and the like.  Further , by 

bearing members 27 and 37 provided at end portions of 25 

the developing roller 32, the developing roller 32 is 

rotatably attached to the developing container 23.  
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[0056]   Then, as shown in Figure 11 and 13, the 

cartridge B is constituted by rotatably connecting the 

cleaning unit 60 and the developing unit 20 by 

connecting pins 69 relative to each other.  

Specifically, a developing-first supporting hole 23 a 5 

and a developing-second supporting hole 23b are 

provided in the developing container 23 at 

longitudinal end portions of the developing unit 20 .  

Further, at longitudinal end portions of the cleani ng 

unit 60, first hanging holes 71i (Figure 13) and 10 

second hanging holes 71j (Figure 11) are provided i n 

the cleaning frame 71.  

[0057]   Then, by engagement of the connecting pins 69 

press-fitted and fixed in the first hanging holes 7 1i 

and the second hanging holes 71j with the first 15 

supporting hole 23a and the second supporting hole 23b, 

the cleaning unit 60 and the developing unit 20 are  

rotatably connected with each other.  

[0058]   Further, a first hole 46Ra of a driving 

side-urging member 46R is hooked on a boss 73c of t he 20 

drum bearing member 73, and a second hole 46Rb of t he 

driving side-urging member 46R is hooked on a boss 26a 

of the driving side-developing side member 26 (Figu res 

10 and 13).  Further, a first hole 46Fa of a 

non-driving side-urging member 46F is hooked on a b oss 25 

71k of the cleaning frame 71, and a second hole 46F b 

of the non-driving side-urging member 46F is hooked  on 
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a boss 37a of the bearing member 37 (Figures 11 and  

12).  

[0059]   In this embodiment, each of the driving 

side-urging member 46R and the non-driving side-urg ing 

member 46F is formed with a tension spring, and the  5 

developing unit 20 is urged toward the cleaning uni t 

60 by an urging force of these springs.  As a resul t, 

the developing roller 32 is constituted so as to be  

pressed toward the drum 62 with reliability.  As sh own 

in Figures 10 and 12, a gap maintaining member 38 i s 10 

attached to each of the end portions of the develop ing 

roller 32, and contacts the drum 62, so that the 

developing roller 32 is held with a minute gap with  

the drum 62.  Thus, by the gap maintaining members 38 

provided at the end portions of the developing roll er 15 

32, the developing roller 32 is held with a 

predetermined gap from the drum 62. 

(Detailed of cleaning portion) 

[0060]   Next, details of a portion where the cleaning 

is effected will be described using Figures 1, 14 a nd 20 

15.  Figures 1, 14 and 15 are schematic views each 

showing a cross-section of a constituent portion 

relating to the cleaning in the cartridge as seen f rom 

the longitudinal direction. 

[0061]   As shown in Figure 1, the first screw 86 is 25 

rotatably disposed in the cleaning frame 71 so that  a 

rotation axis thereof and a rotation axis of the dr um 
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62 are parallel to each other.  The first screw 86 is 

provided with the helical blade 86b on the outside 

(the outer peripheral surface) of the rotation shaf t 

86a.  Further, the first screw 86 is disposed insid e 

the cleaning frame 71 so as to fall within the regi on 5 

H at a position vertically above the drum 62 as see n 

from a rotational axis direction.  

[0062]   The toner remaining on the surface of the drum 

62 after the transfer passes through between the 

drum62 and the drum contact sheet 65 to reach a reg ion 10 

of the cleaning frame 71 and is scraped off from th e 

drum 62 by the rubber blade 77a of the cleaning mem ber 

77.  The toner scraped off by the cleaning member 7 7 is, 

as shown in Figure 1, accumulated in an accommodati ng 

portion 100 defined by the cleaning frame 71, the d rum 15 

contact sheet 65, the drum 62 and the cleaning memb er 

77.  

[0063]   When an upper surface of the accumulated toner 

reaches a height where the toner contacts the first  

screw 86, with a rotational operation of the first 20 

screw 86, the toner accumulated by the helical blad e 

86b is fed from the accommodating portion 100 in th e 

longitudinal direction (direction perpendicular to the 

drawing surface of Figure 1).  

[0064]   The first screw 86 feeds the toner in the 25 

longitudinal direction, and at the same time scoops  up 

the accumulated toner on the rotation shaft 86a by the 
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helical blade 86b, and then feeds the toner along t he 

rotational direction S of the first screw 86.  As s hown 

in Figure 14, the toner fed along the rotational 

direction S of the first screw 86 is fed along a 

direction U and drops in a downstream side with 5 

respect to the rotational direction S of the first 

screw 86. 

[0065]   In the cleaning unit 60 in this embodiment, as 

shown in Figure 1, the first screw 86 is disposed s o 

that the contact portion 101 between the cleaning 10 

member 77 and the drum 62 falls within the region I  at 

a position vertically below the first screw 86.  In  

other words, the first screw 86 is disposed right 

above the contact portion 101 with respect to a 

vertical direction (direction of gravity).  Here, t he 15 

"right above" refers to such an arrangement 

relationship that the contact portion 101 overlaps 

with the first screw 86 (within the region I 

corresponding to a diameter) when the position of t he 

contact portion 101 is parallely moved vertically 20 

upwardly.  Further, in this embodiment, the rotatio nal 

direction S of the first screw 86 and the rotationa l 

direction R of the drum 62 are the same.  

[0066]   In this way, the arrangement and rotational 

direction of the first screw 86 are determined, so 25 

that as shown in Figure 14, the toner fed by the fi rst 

screw 86 is further dropped on an upper surface T1 of 
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the toner accommodated on the surface 77a1 of the 

cleaning member 77 (rubber blade 77a).  That is, in  

Figure 14, the toner fed by the first screw 86 does  

not drop on the toner accumulated on the contact 

portion 101 and a drum surface F upstream of the 5 

contact portion 101 with respect to the rotational 

direction R of the drum 62. 

[0067]   For this reason, pressure by the toner dropped 

from the first screw 86 is easily applied in such a  

manner that the toner is dispersed on the surface 7 7a1 10 

of the cleaning member 77 on the downstream side wi th 

respect to the rotational direction R of the drum 6 2 

as indicated by an arrow V.  That is, the pressure by 

the toner dropped from the first screw 86 is not 

readily applied to the drum surface F upstream of t he 15 

contact portion 101 with respect to the rotational 

direction R of the drum 62. 

[0068]   Accordingly, it is possible to suppress 

(decrease) the pressure by the toner applied to the  

contact portion 101.  As a result, the toner remain ing 20 

on the surface of the drum 62 after the transfer do es 

not readily pass through the cleaning member 77, so  

that a cleaning performance can be improved.  

[0069]   That is, in the case where the pressure by the 

toner dropped from the first screw 86 is applied to  25 

the drum surface F upstream of the contact portion 101 

with respect to the rotational direction R of the d rum 
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62, with rotation of the drum 62, the cleaning memb er 

77 is deformed upwardly by the pressure of the tone r.  

As a result, it would be considered that such a 

problem that the toner passes through the cleaning 

member 77 occurs, but in this embodiment, this prob lem 5 

does not readily occur, and the deformation of the 

cleaning member 77 is suppressed, so that the clean ing 

performance can be improved. 

[0070]   Further, in this embodiment, as shown in 

Figure 14, the contact portion 102 between the drum  10 

contact sheet 65 and the drum 62 was disposed below  

the contact portion 101 between the cleaning member  77 

and the drum 62 with respect to the vertical direct ion 

(direction of gravity).  For this reason, in a regi on 

where the toner is accumulated inside the cleaning 15 

frame 71, the contact portion 102 is in the lowest 

position with respect to the vertical direction 

(direction of gravity).  As a result, the pressure by 

the toner is easily dispersed (distributed) on the 

contact portion 102 than the contact portion 101, s o 20 

that it is possible to lower the pressure by the to ner 

applied to the contact portion 101.  

[0071]   Further, in this embodiment, the cleaning 

member 77 is disposed so that the contact portion 1 01 

is positioned in, of the surface of the drum 62 25 

positioned at a vertically above portion, a region X 

upstream of a top (point) of the drum 62 with respe ct 
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to the rotational direction R of the drum 62.  That  is, 

within a range of crossing positions between a 

horizontal surface passing through the rotation cen ter 

of the drum 62 and a peripheral surface of the drum  62, 

the contact portion 101 is disposed upstream of the  5 

top position of the drum 62 with respect to the 

rotational direction R of the drum 62.  As a result , 

the drum surface F constitutes a surface extending 

downward (in Y direction) with respect to the 

horizontal direction with a position toward the 10 

upstream side with respect to the rotational direct ion 

R of the drum 62, and therefore the pressure by the  

toner is easily dispersed on the contact portion 10 2 

than the contact portion 101.  As a result, the 

above-described effect of lowering the pressure by the 15 

toner applied to the contact portion 101 can be 

obtained further reliably.  

[0072]   Further, in this embodiment, as shown in 

Figure 15, a wall surface 71W as a part of an inner  

wall of the cleaning frame 71 is provided.  With 20 

respect to the axial direction of the drum 62, the 

wall surface 71W is provided at least at a part of a 

region where an opening of the residual toner chamb er 

71b and the helical blade 86b are formed.  Further,  

with respect to the vertical direction (direction o f 25 

gravity), at least a part of the wall surface 71W i s 

positioned below the first screw 86 and is inclined  
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obliquely downwardly from the first screw 86.  

Specifically, in a flat surface perpendicular to th e 

axial direction of the drum 62, the wall surface 71 W 

is positioned in the drum contact sheet 75 side wit h 

respect to a P-P rectilinear line connecting the 5 

rotation center of the drum 62 and the rotation cen ter 

of the first screw 86.  The wall surface 71W is 

provided and inclined so as to approach the P-P 

rectilinear line with an increasing level with resp ect 

to the vertical direction.  10 

[0073]   Thus, in this embodiment, in the flat surface 

(plane) perpendicular to the axial direction of the  

drum 62 shown in Figure 15, the wall surface 71W is  

provided so that a horizontal position thereof is i n a 

region K which is positioned in the drum contact sh eet 15 

65 wide and which is positioned below the first scr ew 

86 with respect to the vertical direction.  Further , 

the wall surface 71W is provided along a single fla t 

surface which is inclined along such a direction L as 

to approach the first screw 86 with an increasing 20 

level with respect to the vertical direction. 

[0074]   The wall surface 71W is provided along such a 

single flat surface, and therefore by flow of the 

toner along this flat surface, the toner can be mov ed 

toward the first screw 86 while suppressing loss of  25 

the toner.  In this way, in this embodiment, a feed ing 

property of the toner moving toward the first screw  86 
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along the wall surface 71W can be improved.  

Incidentally, in this embodiment, the wall surface 71W 

is the single flat surface, but may only be require d 

to be a surface (plane) extending along the flow of  

the toner, and for example, the wall surface 71W ma y 5 

also be a surface provided with a groove extending 

along the flow of the toner. 

[0075]   That is, with respect to the flat surface 

perpendicular to the axial direction of the drum 62 , 

the wall surface 71W is disposed so that the positi on 10 

thereof with respect to the horizontal direction 

(axial direction) is in the drum contact sheet 65 s ide 

(opposite from the cleaning member 77 side). 

[0076]   Further, in this embodiment, as shown in 

Figure 15, the surface 77a1 of the cleaning member 77 15 

is provided so as to extend obliquely downwardly (i n Z 

direction) with respect to the horizontal direction  

from the cleaning member 77 toward the drum contact  

sheet 65.  As a result, a drop action due to 

gravitation acts on the surface 77a1, and therefore  20 

stagnation of the toner on the surface 77a1 can be 

suppressed.  As a result, the toner feeding propert y 

can be improved. 

<Second Embodiment> 

[0077]   Second Embodiment of the present invention 25 

will be described.  In Second Embodiment, a portion  

(cleaning portion) different from that in First 
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Embodiment will be described in detail.  Unless 

otherwise specified, materials and shapes of portio ns 

are similar to those in First Embodiment.  The port ions 

are represented by the same reference numerals or 

symbols and will be omitted from detailed descripti on. 5 

[0078]   In this embodiment, as shown in Figure 16, a 

wall surface 71w is provided as a part of an inner 

wall of a cleaning frame 71.  In a flat surface 

perpendicular to an axial direction of a drum 62, t he 

wall surface 71w is provided so that a horizontal 10 

position thereof is in a region K which is position ed 

in a drum contact sheet 65 side and which is 

positioned below a first screw 86 with respect to a  

vertical direction.  Further, the wall surface 71w in 

this embodiment is constituted by a first flat surf ace 15 

71w1 and a second flat surface 71w2 connected with the 

first flat surface 71w1.  The first flat surface 71 w1 

is disposed below (under) the second flat surface 7 1w2 

with respect to the vertical direction.  Each of th e 

first flat surface 71w1 and the second flat surface  20 

71w2 is a single flat surface inclined along a 

direction L so that the flat surface approaches the  

first screw 86 with an increasing level with respec t 

to the vertical direction.  That is, each of the fi rst 

flat surface 71w1 and the second flat surface 71w2 is, 25 

in the flat surface perpendicular to the axial 

direction of the drum 62, positioned in the drum 
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contact sheet 65 side with respect to a P-P 

rectilinear line connecting a rotation center of th e 

drum 62 and a rotation center of the first screw 86 .  

Each of the first flat surface 71w1 and the second 

flat surface 71w2 is provided and inclined so as to  5 

approach the P-P rectilinear line with an increasin g 

level of the wall surface 71w.  An angle formed bet ween 

the second flat surface 71w2 and a horizontal surfa ce 

Q, i.e., an acute angle 71w2t is constituted so as to 

be smaller than an angle formed between the first f lat 10 

surface 72w1 and the horizontal surface Q, i.e., an  

acute angle 72w1t. 

[0079]   Further, a cleaning member 77 (rubber blade 

77a) has an edge portion 77a2 positioned closest to  

the first flat surface 71w1 with respect to the 15 

horizontal direction.  Here, with respect to the 

vertical direction, a region between a lowermost po int 

of the first screw 86 and a top point of the edge 

portion 77a2, i.e., a lowermost point of a surface of 

the cleaning member 77 (rubber blade 77a) exposed 20 

upwardly is taken as a region G.  In this embodimen t, a 

constitution in which the first flat surface 71w1, a 

connecting point 71w3 and the second flat surface 7 1w2 

are provided in the listed order from below with 

respect to the vertical direction and in which the 25 

connecting point 71w3 connecting the first flat 

surface 71w1 and the second flat surface 71w2 is 
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provided in the region G is employed. 

[0080]   By employing the above constitution, not only 

the toner can be moved toward the first screw 86 wh ile 

suppressing loss of flow of the toner along the wal l 

surface 71w but also a toner flow path in a region J 5 

can be broadened, and therefore a feeding property of 

the toner toward the first screw 86 along the wall 

surface 71w can be improved.  Incidentally, the reg ion 

J below the edge portion 77a2 and above the contact  

portion 101 between the cleaning member 77 and the 10 

drum 62 with respect to the vertical direction. 

[0081]   Incidentally, the acute angle 71w2 may 

preferably be 45 °  to 84 ° .  By providing the acute 

angle 71w2t of 45 °  or more, a component of a drag 

force, with respect to the vertical direction (M 15 

direction), received from the wall surface 71w by t he 

toner shown in Figure 16 can be made not more than a 

component of the drag force with respect to the 

horizontal direction (N direction).  For this reaso n, 

the drag force received from the second flat surfac e 20 

71w2 can be made sufficiently small.  Further, by 

providing the acute angle 71w2t of 84 °  or less, a 

component of a drag force, with respect to the 

horizontal direction (N direction), received from t he 

acute angle 71w2t by the toner can be made 10 % or 25 

more of a component of the drag force with respect to 

the vertical direction (M direction).  For this rea son, 
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the toner can be caused to sufficiently approach th e 

first screw 86 by the wall surface 71w. 

[0082]   Further, with respect to a relationship of 

arrangement of respective members and a shape of th e 

wall surface 71w in this embodiment, it is possible  to 5 

obtain an effect by providing the members in a part  of 

a region, with respect to the longitudinal directio n, 

in which an image is formed.  However, with respect  to 

the longitudinal direction, in an entirety of the 

region in which the image is formed, the relationsh ip 10 

of arrangement of the respective members and the sh ape 

of the wall surface 71w are provided, whereby the 

effect can be obtained further with reliability. 

(Modified Embodiments)  

[0083]   Preferred embodiments of the present invention 15 

were described above, but the present invention is not 

limited thereto.  Various modifications and changes  of 

constitutions of the present invention are possible  

within the scope of the present invention.  

Incidentally, with respect to functions, materials,  20 

shapes and relative arrangement of constituent 

elements described in the above embodiments, the sc ope 

of the present invention is not intended to be limi ted 

only to these parameters.  

(Modified Embodiment 1) 25 

[0084]   Further, with respect to a relationship of 

arrangement of respective members and a shape of th e 
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wall surface (71w) in the above-described embodimen ts, 

it is possible to obtain an effect by providing the  

members in a part of a region, with respect to the 

longitudinal direction, in which an image is formed .  

However, with respect to the longitudinal direction , 5 

in an entirety of the region in which the image is 

formed, the relationship and the shape may also be 

provided, whereby the effect thereof can be obtaine d 

further with reliability. 

(Modified Embodiment 2) 10 

[0085]   In the above-described embodiments, as the 

developer feeding member, the mechanism using the 

first screw 86 and the second screw 87 was describe d, 

but the developer feeding member is not limited to the 

screw.  For example, the developer feeding member m ay 15 

also be a flexible sheet provided on a rotation sha ft 

so as to feed the developer in a radial direction. 

(Modified Embodiment 3) 

[0086]   The constitution relating to the screw member 

described in the above-described embodiments is not  20 

limited to the constitution for feeding the residua l 

toner, but may also be used for feeding the develop er 

in the developing device.  That is, in the 

above-mentioned embodiments, the constitution in wh ich 

as a carrying for carrying the developer, the drum 62 25 

which is the image bearing member for bearing the 

developer image is provided and in which the cleani ng 
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device including the cleaning member 77 as a contac t 

member contacting the drum 62 was described, but th e 

present invention is not limited thereto. 

[0087]   That is, the constitution may also be such a 

developing device that the developing roller 32 is 5 

provided as a developer carrying member for carryin g 

the developer supplied to the drum 62 as the carryi ng 

member, that the contact member contacting the 

developing roller 32 is a developing blade 42 and t hat 

a feeding device feeds the developer from the 10 

accommodating portion to the developing roller 32 m ay 

also be employed.  In this case, a sheet member 

corresponding to the sheet member (drum contact she et 

65) contacting the drum 62 contacts the developing 

roller 32. 15 

[0088]   Further, the present invention may also be, as 

the process cartridge insertable into the apparatus  

main assembly of the image forming apparatus, a 

process cartridge including the drum 62, the feedin g 

device and at least one of the above-described 20 

cleaning device and developing device. 

(Modified Embodiment 4) 

[0089]   In the above-described embodiments, the 

feeding device for feeding the developer is provide d 

in the process cartridge insertable into the appara tus 25 

main assembly of the image forming apparatus, but m ay 

also be provided in an apparatus main assembly of a n 



                                                   

35

image forming apparatus in which the process cartri dge 

is not used. 

[0090]   While the present invention has been described 

with reference to exemplary embodiments, it is to b e 

understood that the invention is not limited to the  5 

disclosed exemplary embodiments.  The scope of the 

following claims is to be accorded the broadest 

interpretation so as to encompass all such 

modifications and equivalent structures and functio ns. 

10 
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WHAT IS CLAIMED IS: 

     1.   A feeding device for feeding a developer 

comprising: 

          a cleaning member for removing the develo per 

on an image bearing member in contact with the imag e 5 

bearing member;  

          an accommodating portion for accommodatin g the 

removed developer; 

          a feeding member for feeding the develope r 

from said accommodating portion; and 10 

          a sheet member contacting the image beari ng 

member, 

          wherein a wall surface of said accommodat ing 

portion is positioned in a side where said sheet 

member is provided with respect to a rectilinear li ne 15 

connecting a rotation center of the image bearing 

member and a rotation center of said feeding member  in 

a flat plane perpendicular to an axial direction of  

the image bearing member,  

          wherein said wall surface approaches the 20 

rectilinear line with an increasing level with resp ect 

to a vertical direction,  

          wherein said feeding member is provided 

vertically above a position where said cleaning mem ber 

contacts the image bearing member, and 25 

          wherein a rotational direction of said fe eding 

member and a rotational direction of the image bear ing 
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member are the same. 

 

     2.   A feeding device according to Claim 1, wh erein 

said wall surface includes a first flat surface and  a 

second flat surface from vertically below, and 5 

          wherein each of the first flat surface an d the 

second flat surface approaches the rectilinear line  

with an increasing level with respect to the vertic al 

direction. 

 10 

     3.   A feeding device according to Claim 2, wh erein 

an angle formed between the second flat surface and  a 

horizontal surface is smaller than an angle formed 

between the first flat surface and the horizontal 

surface. 15 

 

     4.   A feeding device according to Claim 2 or 3, 

wherein the second flat surface has an angle of 45 °  to 

84°  with a horizontal surface. 

 20 

     5.   A feeding device according to any one of 

Claims 1 to 4, wherein said wall surface has a 

connecting point where the first flat surface and t he 

second flat surface are connected with each other, and 

          wherein with respect to the vertical dire ction, 25 

said connecting point is positioned between a 

lowermost point of said feeding member and a lowerm ost 
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point of an exposed surface vertically above said 

cleaning member. 

 

     6.   A feeding device according to any one of 

Claims 1 to 5, wherein said feeding member is a scr ew 5 

including a rotation shaft and a helical blade 

provided on an outer peripheral surface of the 

rotation shaft. 

 

     7.   A feeding device according to Claim 6, wh erein 10 

said wall surface is provided at least at a part of  a 

region, with respect to the axial direction of the 

image bearing member, in which an opening of said 

accommodating portion and the helical blade are for med. 

 15 

     8.   A feeding device according to any one of 

Claims 1 to 7, wherein a position where said sheet 

member contacts the image bearing member is vertica lly 

below a position where said cleaning member contact s 

the image bearing member. 20 

 

     9.   A feeding device according to any one of 

Claims 1 to 8, wherein a position where said cleani ng 

member contacts the image bearing member is upstrea m 

of a top position of the image bearing member with 25 

respect to the rotational direction of the image 

bearing member. 
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     10.  A feeding device according to any one of 

Claims 1 to 9, wherein said cleaning member is 

provided obliquely downwardly with respect to a 

horizontal direction from said cleaning member towa rd 5 

said sheet member. 

 

     11.  A feeding device according to any one of 

Claims 1 to 10, wherein said feeding member is 

disposed at an overlapping position when the positi on 10 

where said cleaning member contacts the image beari ng 

member is parallely moved vertically upwardly. 

 

     12.  A feeding device according to any one of 

Claims 1 to 11, wherein said wall surface is a wall  15 

surface of a frame including said accommodating 

portion. 

 

     13.  A process cartridge insertable into an 

apparatus main assembly of an image forming apparat us, 20 

comprising: 

          an image bearing member; and 

          a feeding member according to any one of 

Claims 1 to 12. 

 25 

     14.  A process cartridge according to Claim 13 , 

further comprising a developer carrying member for 
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carrying a developer to be supplied to said develop er 

carrying member. 

 

     15.  An image forming apparatus comprising: 

          an image bearing member; 5 

          a feeding member according to any one of 

Claims 1 to 12,  

          wherein said image bearing member and sai d 

feeding member are provided in a process cartridge or 

a main assembly of said image forming apparatus usi ng 10 

no process cartridge, and 

          an exposure device for forming an 

electrostatic latent image on said image bearing 

member. 

 15 

 


