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(57) ABSTRACT 

The invention provides an image forming apparatus, in 
Which carrying tubes for carrying the toner discharged from 
image forming portion are mutually connected, capable of 
stable operation With satisfactory toner carrying at the 
connecting portion and not causing toner clogging. There is 
preferably provided an image forming apparatus of a low 
cost, capable of smooth toner carrying even in case one of 
toner carrying directions is an upward carrying. There is 
provided an image forming apparatus in Which toner is 
carried by plural carrying tubes incorporating toner carrying 
screWs, in Which an aperture is formed on a lateral face of 
the carrying tube, and, an aperture of an upstream carrying 
tube and an aperture of a downstream carrying tube are 
mutually opposed to connect plural carrying tubes, Wherein, 
in case an angle formed by a toner carrying direction of the 
downstream carrying tube and a gravitationally doWnWard 
direction is larger than that in the upstream carrying tube, a 
carrying amount per unit time of the carrying screW of the 
downstream carrying tube is made larger than that in the 
upstream carrying tube. 
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IMAGE FORMING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an image forming 
apparatus such as a copying apparatus of a recording appa 
ratus of an electrophotographic process, adapted for use of 
a Waste toner carrying apparatus Which carries a Waste toner, 
discharged from an image forming mechanism, to a recovery 
portion. 

[0003] 2. Related Background Art 

[0004] In an image forming apparatus for example of an 
electrophotographic method of transfer type, a Waste toner, 
Which is not transferred from a photosensitive member to a 
recording material or an intermediate transfer belt but is 
discharged, remains in a cleaning device for the photosen 
sitive member, though it is not illustrated. 

[0005] For disposing of the Waste toner accumulating in 
the cleaning device, various means and con?gurations are 
conceived as folloWs: 

[0006] 1) In case the image forming apparatus has a 
detachable process cartridge Which including a developing 
device and a cleaning device, the Waste toner may be stored 
in the cleaning device, by designing in advance a volume for 
containing the Waste toner in the cleaning device so as to 
match the total amount of the Waste toner generated until the 
process cartridge reaches an end of the service life thereof. 

[0007] The process cartridge is considered to reach the end 
of its service life When toner of a predetermined amount, 
?lled in advance in a developing toner hopper associated 
With the developing deice, is exhausted and is replaced by a 
neW process cartridge. 

[0008] 2) Also in a process cartridge, Japanese Patent 
Application Laid-open No. 09-281866 proposes a con?gu 
ration of providing a Waste toner containing portion in the 
developing toner hopper in Which a vacant space is progres 
sively generated With the consumption of the toner, and 
feeding the Waste toner in the cleaning device into the Waste 
toner containing portion in the developing toner hopper, 
thereby decreasing the Waste toner containing volume in the 
cleaning device and reducing the entire dimension of the 
process cartridge. 

[0009] In such con?guration, for feeding the Water toner 
from the cleaning device to the Water toner containing 
portion in the developing toner hopper, a Water toner outlet 
of the cleaning device and a Waste toner containing portion 
in the developing toner hopper are connected, as shoWn in 
FIGS. 15A and 15B, by a curved tube 41 incorporating a 
?exible screW 40 Which is formed by a spiral portion only 
Without an axis, thereby forming an upWard Water toner 
carrying path from the cleaning device to the Waste toner 
containing portion in the developing toner hopper. A Waste 
toner inlet 42 is formed in the curved tube 42 at a lateral end 
of the cleaning device, and the Waste toner discharged from 
the Water toner outlet of the cleaning device drops and is 
charged into the curved tube 42 from the aforementioned 
Waste toner inlet 42. The Waste toner is carried and scooped 
up, by a rotation of the ?exible screW 40, in the curved tube 
41 toWard the Waste toner containing portion provided in the 
developing toner hopper. 
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[0010] 3) Japanese Patent Application Laid-open No. 
08-54808 proposes a con?guration, in a photosensitive 
member or a process cartridge containing a photosensitive 
member, rendered detachable from a main body of the image 
forming apparatus, of utiliZing an internal cavity of the 
photosensitive member as a Water toner container and feed 
ing the Waste toner from the cleaning device in succession 
into the internal cavity of the photosensitive member. More 
speci?cally, a Waste toner outlet of the cleaning device and 
a rotary central axis of a cylindrical photosensitive member 
are connected With a curved tube incorporating a ?exible 
screW, thereby forming an upWard Waste toner carrying path 
from the cleaning device to the internal cavity of the 
photosensitive member. Thus the Waste toner is fed from the 
cleaning device to the internal cavity of the photosensitive 
member by a rotation of the ?exible screW. 

[0011] Also Japanese Patent Application Laid-open No. 
04-116869 discloses a con?guration of utiliZing plural car 
rying tubes and carrying the Waste toner upWard to a Water 
toner container positioned above a joint portion of the 
carrying tubes. 

[0012] Toner employed in an image forming apparatus for 
example of an electrophotographic process has a suf?cient 
?uidity in a state before use, thus rarely forming agglom 
erates. Also the ?uidity is stable and scarcely shoWs a 
difference resulting from a different in the environmental 
condition or in the lot. HoWever, Waste toner, that has once 
passed an image forming process, shoWs properties different 
from those of the toner before use, because of a decompo 
sition of ?ller or a mixing of paper dusts. More speci?cally, 
the ?uidity decreases signi?cantly, and a carrying property 
by carrying means such as a screW is also signi?cantly 
loWered. It also forms agglomerates more easily, thus sig 
ni?cantly increasing the frequency of solidifying in the 
carrying path, thereby locking the carrying means. Also as 
the Waste toner is unstable in the composition for example 
by the mixing of paper dusts, the Waste toner may ?uctuates 
signi?cantly in the ?uidity and is very dif?cult to handle in 
the carrying. 

[0013] AWaste toner carrying apparatus utiliZing a ?exible 
screW, as described in Japanese Patent Application Laid 
open Nos. 09-281866 and 08-54808 alloWs forming a 
curved carrying path. HoWever, in case the Waste toner 
carrying path is bent excessively, or is relatively long With 
an upWard carrying, or in case the amount of the carried 
Waste toner is excessively large, the Waste toner forms 
agglomerates in the carrying path because of the deteriorated 
carrying property of the Waste toner, thereby increasing the 
frequency of locking the rotation of the ?exible screW 
constituting the carrying means. Also, in case the external 
diameter of the ?exible screW is made larger to increase the 
carrying capacity for the Waste toner, the ?exible screW loses 
?exibility and the carrying path inevitably results in a larger 
radius in the curvature thereof, thus hindering compact 
designing of the apparatus. Also, since the ?exible screW 
carries the Waste toner by rotation under a friction With the 
internal Wall of the tube or the pipe constituting the external 
Wall, there results a concern for a loss of durability by the 
abrasion in a contact portion betWeen the ?exible screW and 
the internal Wall of the tube or the pipe. For obtaining a 
suf?cient durability same as the service life of the apparatus, 
it is necessary to select a tube or a pipe resistant to abrasion, 
leading to a higher component cost. 
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[0014] Therefore, a process cartridge or an image forming 
apparatus disclosed in Japanese Patent Application Laid 
open Nos. 09-281866 and 08-54808 realizes the con?gura 
tion With the ?exible screW, Within limited conditions such 
as a suitable curvature of the carrying path, a suitable 
carrying path length, a suitable carrying amount of the Water 
toner, and a suitable durability. 

[0015] HoWever, in an image forming apparatus or a 
full-color image forming apparatus of toner replenishing 
type, it is required to stably carry the Waste toner Without 
clogging over a prolonged period despite of the deteriorated 
carrying property of such Waste toner and also to stably carry 
a large amount of the Waste toner, and, particularly in a 
full-color apparatus, the amount of the Waste toner becomes 
very large because of the presence of four developing 
devices, and the aforementioned Waste toner carrying appa 
ratus utiliZing the ?exible screW is not adequate for collec 
tively carrying all the Waste toners upWards to a Waste toner 
recovery container. 

[0016] Therefore, in the image forming apparatus or the 
full-color image forming apparatus of toner replenishing 
type, there is adopted a vertical layout con?guration in 
Which a Waste toner recovery container is provided beloW a 
Waste toner outlet of the developing device (vertical layout), 
Whereby the Waste toner discharged from the Waste toner 
outlet of the cleaning device drops and is collected in the 
Waste toner recovery container, or in Which, even in case the 
Waste toner discharged from the Waste toner outlet of the 
cleaning device is carried to the Waste toner recovery 
container by a Waste toner carrying apparatus utiliZing a 
hard carrying screW or a ?exible screW, such carrying is 
executed through a doWnWard carrying path, an inclined 
doWnWard carrying path or a substantially horiZontal linear 
carrying path. 
[0017] HoWever, in the full-color apparatus or toner 
replenishing type, such vertical layout, in Which the Waste 
toner recovery container of a large capacity is positioned 
beloW the Waste toner outlet of the cleaning device for 
recovering the discharge Waste toner by dropping, is asso 
ciated With a draWback of rendering the image forming 
apparatus itself bulky. Also in an image forming apparatus, 
it is required to limit the direction of access by the user or 
the service personnel for toner container replacement, pro 
cess cartridge replacement, jam clearance or Waste toner box 
replacement to only one direction in consideration of oper 
ability, and such direction is a front side of the image 
forming apparatus Where the user is to be positioned. 

[0018] In order to position the Waste toner box at the front 
side of the image forming apparatus and to realiZe a compact 
con?guration at the same time, it is necessary to adopt a 
layout in Which the Waste toner recovery container is posi 
tioned at the same height as the developing device etc., and 
for this purpose, there is required a Waste toner carrying 
apparatus Which is capable of carrying upWards the Waste 
toner, discharged from a Waste toner outlet of the cleaning 
device, to an upper aperture of a Waste toner recovery 
container positioned at a same height as the developing 
device and also capable of continuing stable upWard carry 
ing Without causing a clogging of the carrying path by the 
Waste toner and Without requiring a cleaning operation over 
a prolonged period extending to the lifetime of the main 
body of the image forming apparatus, and Which is also 
compact and inexpensive. 
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[0019] Particularly in a full-color apparatus of toner 
replenishing type, there is required compact and inexpensive 
Waste toner carrying means capable of carrying the Waste 
toners, discharged from four developing devices and a 
transfer belt cleaning device, collectively to a recovery 
container, also capable of continuing carrying Without caus 
ing a clogging by the Waste toner and Without requiring a 
cleaning operation up to the lifetime of the main body of the 
image forming apparatus, and not requiring a drive source or 
a locking detection mechanism in plural units. Also in a 
full-color apparatus of toner replenishing type in Which 
sheet paths are formed short in vertical direction and four 
developing devices are positioned in an inclined arrange 
ment, there is required a Waste toner carrying apparatus in 
Which a Waste toner box is provided at the front side of the 
image forming apparatus thereby improving the replaceabil 
ity of the Waste toner box Without an increase in the footprint 
of the apparatus. 

[0020] HoWever, in case of carrying the Waste toner 
upWards by providing a screW in a carrying tube as described 
in Japanese Patent Application Laid-open No. 04-116869, 
the Waste toner is dif?cult to carry at an upper connecting 
portion of the carrying tube because it is inclined upWards, 
and a mere connection of the carrying tubes results in a 
clogging of the toner at the connecting portion. 

[0021] Also the toner transfer at the connecting portion of 
the carrying tubes is usually achieved by forming a con 
necting portion at a bottom face of the carrying tube and 
transferring the toner by the Weight thereof to a doWnstream 
carrying tube, but, in case a connecting portion is formed at 
a side face of the carrying tube, the carrying poWer at such 
transfer portion becomes loWer as the Weight of the toner 
cannot be utiliZed for transfer to the carrying tube of the 
doWnstream side. On the other hand, an increase in the 
carrying poWer at such transfer portion may result in a toner 
clogging. 

SUMMARY OF THE INVENTION 

[0022] In consideration of the foregoing, an object of the 
present invention is to provide an image forming apparatus 
capable of stable carrying Without clogging by a carried 
substance. Preferably there is provided an image forming 
apparatus capable of poWder carrying Without dif?culty even 
in case one of poWder carrying directions is an upWard 
carrying, at a reduced cost. 

[0023] The present invention provides an image forming 
apparatus characteriZed by folloWing con?gurations: 

[0024] (1) An image forming apparatus including image 
forming means, plural carrying tubes for carrying toner 
discharged from the image forming means to a recovery 
portion and carrying means Which is contained in the interior 
of the carrying tubes for carrying the toner in the carrying 
tubes, in Which the carrying tubes are provided With aper 
tures and an aperture of an upstream carrying tube is 
opposed to an aperture of a doWnstream carrying tube 
adjacent to the upstream carrying tube to achieve mutual 
communication of the carrying tubes, Wherein, in case an 
angle formed by a toner carrying direction and a gravita 
tionally doWnWard direction is larger in the doWnstream 
carrying tube than in the upstream carrying tube, a carrying 
amount of the carrying means per unit time is made larger 
in the doWnstream carrying tube than in the upstream 
carrying tube. 
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[0025] (2) An image forming apparatus including image 
forming means, plural carrying tubes for carrying toner 
discharged from the image forming means to a recovery 
portion and carrying means Which is contained in the interior 
of the carrying tubes for carrying the toner in the carrying 
tubes, in Which the carrying tubes are provided With aper 
tures and an aperture of an upstream carrying tube is 
opposed to an aperture of a doWnstream carrying tube 
adjacent to the upstream carrying tube to achieve mutual 
communication of the carrying tubes, Wherein the apertures 
are provided substantially horiZontally in lateral faces of end 
portions of the carrying tubes are mutually connected, and 
the carrying means in the carrying tube at an upstream side 
to the aperture has a carrying poWer Which is decreased 
Within a range of the aperture toWard the upstream side 
thereof. 

[0026] (3) An image forming apparatus including image 
forming means, plural carrying tubes for carrying toner 
discharged from the image forming means to a recovery 
portion and plural screWs having spiral portions for carrying 
the toner in the carrying tubes, in Which the carrying tubes 
are provided With apertures and an aperture of an upstream 
carrying tube is opposed to an aperture of a doWnstream 
carrying tube adjacent to the upstream carrying tube to 
achieve mutual communication of the carrying tubes, 
Wherein at least one of the plural carrying tubes is connected 
by mutually opposed arrangement of apertures provided on 
a lateral face of the carrying tubes, carrying directions are 
substantially perpendicular at the aperture, and the spiral 
portion rotates, seen from the side of the aperture, in a 
forWard direction to the carrying direction at the doWn 
stream side. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is a lateral schematic vieW shoWing prin 
cipal parts of an image forming mechanism of an image 
forming apparatus embodying the invention; 

[0028] FIG. 2 is a schematic plan vieW shoWing principal 
parts of the image forming mechanism; 

[0029] FIG. 3 is a schematic external perspective vieW of 
an entire Waste toner conveying apparatus; 

[0030] FIG. 4 is a partially cut-off perspective vieW of an 
aperture portion at a doWnstream end part of a ?rst carrying 
tube in a Waste toner carrying direction (aperture being 
provided on a loWer or lateral face of the carrying tube); 

[0031] FIG. 5 is a schematic vieW of a doWnstream end 
part of the ?rst carrying tube in a Waste toner carrying 
direction (aperture being provided on a loWer or lateral face 
of the carrying tube); 

[0032] FIG. 6 is a perspective vieW of a ?rst drive gear 
train; 

[0033] FIGS. 7A, 7B and 7C are vieWs (1 of 2) shoWing 
con?guration of a second carrying tube; 

[0034] FIGS. 8A and 8B are vieWs (2 of 2) shoWing 
con?guration of the second carrying tube; 

[0035] FIG. 9 is a vieW shoWing con?guration betWeen an 
aperture for Waste toner outlet and an aperture for Waste 
toner inlet in connecting portions of the ?rst to third carrying 
tubes; 
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[0036] FIG. 10 is a perspective vieW of a connecting 
portion of the ?rst and second carrying tubes (aperture being 
provided in a loWer or lateral face of the carrying tube); 

[0037] FIG. 11 is a partially cut-off perspective vieW of a 
connecting portion of the ?rst and second carrying tubes, 
seen from the upper side of the ?rst carrying tube (aperture 
being provided in a loWer or lateral face of the carrying 
tube); 
[0038] FIG. 12 is a partially cut-off perspective vieW of a 
connecting portion of the ?rst and second carrying tubes, 
(aperture being provided in a loWer or lateral face of the 
carrying tube); 
[0039] FIGS. 13A and 13B are vieWs shoWing con?gu 
ration of the third carrying tube; 

[0040] FIG. 14 is a perspective vieW of the third carrying 
tube and a part of a Waste toner container; 

[0041] FIGS. 15A and 15B are vieWs shoWing a prior 
Waste toner carrying apparatus utiliZing a ?exible screW; and 

[0042] FIG. 16 is a vieW shoWing angles formed by 
carrying directions of the ?rst and second carrying tubes and 
a gravitationally doWnWard direction. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0043] (Embodiment 1) 
[0044] (1) Example of Image Forming Apparatus 

[0045] FIGS. 1 and 2 are schematic vieWs shoWing the 
con?guration of an image forming apparatus, in Which a 
poWder carrying apparatus of the present invention is 
applied as a Waste toner carrying apparatus for carrying 
Waste toner, discharged from an image forming mechanism, 
to a recovery portion. 

[0046] The image forming apparatus of the present 
embodiment is a tandem-type color LBP (color laser beam 
printer) utiliZing an electrophotographic process of transfer 
type. FIG. 1 is a lateral schematic vieW shoWing principal 
parts of an image forming mechanism, and FIG. 2 is a 
schematic plan vieW of the principal parts of the image 
forming mechanism. 

[0047] 20 indicates an outer casing of the main body of the 
image forming apparatus, and 20a, 20b, 20c, 20d and 206 
respectively indicates a front plate, a rear plate, a left side 
plate, a right side plate and an upper plate of the casing 20. 

[0048] First to fourth image forming units Y, M, C, Bk, for 
respectively forming toner images of a yelloW component, a 
magenta component, a cyan component, and a black com 
ponent of a full-color image, are arranged in succession 
(tandem arrangement) from the side of the rear plate 20b 
toWard the side of the front plate 20a in the main body of the 
image forming apparatus. In the present embodiment, the 
?rst to fourth image forming units Y, M, C, Bk are succes 
sively loWered in the vertical position Whereby the tandem 
arrangement of the ?rst to fourth image forming units Y, M, 
C, Bk is made along an inclined plane loWer at the front side. 
Each of the ?rst to fourth image forming units Y, M, C, Bk 
is constituted of a drum-shaped electrophotographic photo 
sensitive member a (hereinafter represented as photosensi 
tive drum), rotated clockWise as indicated by an arroW With 
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a predetermined peripheral speed (process speed), a charg 
ing roller b, a developing device c, a cleaning device “d” etc. 

[0049] An endless intermediate transfer belt 21 is provided 
above and over the ?rst to fourth image forming units Y, M, 
C, and Bk. The intermediate transfer belt 21 is supported 
betWeen a drive roller 21a at the side of the front plate 20a 
and a turn roller 21b at the side of the rear plate 20b, and is 
driven, by the rotation of the drive roller 21a, counterclock 
Wise as indicated by an arroW at a predetermined peripheral 
speed (process speed). A loWer surface of a loWer half belt 
portion of the intermediate transfer belt 21 is opposed to 
upper surfaces of the photosensitive drums “a” in the ?rst to 
fourth image forming units Y, M, C, Bk, and the loWer half 
belt portion of the intermediate transfer belt 21 is maintained 
in contact, by primary transfer rollers e provided inside the 
loWer half belt portion, With the upper surfaces of the 
photosensitive drums “a”, thereby forming a primary trans 
fer nip betWeen the upper surface of each photosensitive 
drum “a” and the loWer surface of the loWer half belt portion 
of the intermediate transfer belt 21. 

[0050] A secondary transfer roller 22 is provided at the 
side of the drive roller 21a for the intermediate transfer belt 
21 and is maintained in contact With the intermediate 
transfer belt 21 by pinching the same in cooperation With the 
drive roller 21a, thereby forming a secondary transfer nip 
betWeen the secondary transfer roller 22 and the intermedi 
ate transfer belt 21. 

[0051] Acleaning device (cleaner) 23 for the intermediate 
transfer belt 21 is provided at the side of the turn roller 21b 
for the intermediate transfer belt 21 and maintains a cleaning 
member in contact With the surface the intermediate transfer 
belt 21 by pinching the same in cooperation With the turn 
roller 21b. 

[0052] In the ?rst to fourth image forming units Y, M, C, 
Bk, the photosensitive drums a are rotated. These photo 
sensitive drums “a” are rotated by a drum motor (DC servo 
motor) (not shoWn), but it is also possible to provide the 
photosensitive drums “a” With respectively independent 
drive sources. The rotary drive of the drum motor is con 
trolled by a DSP (digital signal processor) (not shoWn), and 
other controls are eXecuted by a CPU (not shoWn). 

[0053] In the image forming units Y, M, C, Bk, each 
photosensitive drum “a” is charged uniformly, in the course 
of rotation thereof, at predetermined polarity and potential 
by a charging roller b, and thus charged surface is eXposed 
to an optical image by a laser scanner 24 to form an 
electrostatic latent image corresponding to image informa 
tion on the photosensitive drum “a”. The electrostatic latent 
image is developed by a developing device c as a toner 
image, Whereby toner images of yelloW, magenta, cyan and 
black colors, Which are color separated components of a 
full-color image, are formed by an electrophotographic 
process respectively on the surfaces of the photosensitive 
drums “a” of the image forming units Y, M, C, Bk, at a 
predetermined timing in sequence control. 

[0054] Then the toner images of yelloW, magenta, cyan 
and black colors, formed on the surfaces of the photosen 
sitive drums “a” of the ?rst to fourth image forming units Y, 
M, C, Bk at a predetermined sequence control timing are 
transferred onto the loWer surface of the loWer half belt 
portion of the intermediate transfer belt 21 in superposed 

Mar. 17, 2005 

manner under successive alignments at the primary transfer 
nips of the image forming units Y, M, C, Bk Whereby an 
un?Xed full-color toner image is synthesiZed on the surface 
of the intermediate transfer belt 21. 

[0055] On the other hand, a recording material (transfer 
sheet) S in a sheet cassette 25 provided in a loWer part of the 
main body of the image forming apparatus is separated and 
fed by a feeding roller 26 at a predetermined sequence 
control timing, then introduced into a sheet path 27 and is 
supplied to the secondary transfer nip under synchroniZation 
by registration rollers (not shoWn) provided in the sheet path 
27. At the secondary transfer nip, the un?Xed full-color toner 
image formed on the intermediate transfer belt 21 is collec 
tively transferred onto the recording material S by the 
secondary transfer roller 22. 

[0056] The recording material S, bearing the un?Xed full 
color toner image collectively transferred at the secondary 
transfer nip, is separated from the intermediate transfer belt 
21, introduced into a ?xing device 28 and is subjected 
therein to a heat ?xing process of the toner image, Where 
upon it is discharged as a full-color image print from a 
discharge aperture 29 onto the upper plate 206 of the casing, 
serving as a discharge tray. 

[0057] In the ?rst to fourth image forming units Y, M, C, 
Bk, the surface of the photosensitive drum “a” after the 
transfer of the toner image at the primary transfer nip to the 
intermediate transfer belt 21 is subjected, by the respective 
cleaning device, to removal of residual substances such as 
transfer residual toner, and is then used again for image 
formation. Also the surface of the intermediate transfer belt 
21 after the collective transfer of the un?Xed full-color toner 
image at the secondary transfer nip to the recording material 
S is subjected, by a cleaning device 23, to removal of 
residual substances such as transfer residual toner, and is 
then used again for image formation. 

[0058] In the ?rst to fourth image forming units Y, M, C, 
Bk, the cleaning devices “d” for the photosensitive drums 
are for eXample of cleaning blade type, and the transfer 
residual toner scraped off by the cleaning blade from the 
surface of the photosensitive drum “a” is carried, by rotation 
of a toner carrying screW of drill type provided in such 
cleaning device, in the cleaning device to an end portion at 
the side of the right plate 20d of the outer casing, then drops 
and is discharged from a Waste toner outlet provided at such 
side of the cleaning device, through a doWnWard toner 
discharge path “f”, into a ?rst carrying tube 2a of a Waste 
toner carrying apparatus of the present invention. 

[0059] Also the intermediate transfer belt cleaning device 
23 is a cleaning blade type, and the transfer residual toner 
scraped off by the cleaning blade from the surface of the 
intermediate transfer belt 21 is carried, by rotation of a toner 
carrying screW of drill type provided in such cleaning 
device, in the cleaning device to an end portion at the side 
of the right plate 20d of the outer casing, then drops and is 
discharged from a Waste toner outlet provided at such side 
of the cleaning device, through a doWnWard toner discharge 
path “f”, into the ?rst carrying tube 2a of the Waste toner 
carrying apparatus of the present invention. 

[0060] The Waste toner, discharged from the cleaning 
devices “d” of the ?rst to fourth image forming units Y, M, 
C, Bk and the intermediate transfer belt cleaning device 23 
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into the ?rst carrying tube 2a of the Waste toner carrying 
apparatus 1, is collectively carried in the ?rst carrying tube 
2a, a second carrying tube 2b and a third carrying tube 2c 
and is dropped and stored in a recovery container (Waste 
toner box) 3 of a large capacity. The Waste toner recovery 
container 3, When ?lled With the Waste toner, is detached 
from the apparatus by opening a front plate 20a, formed as 
an open-closable door, and is replaced by an empty con 
tainer. 

[0061] The Waste toner carrying apparatus 1 Will be 
explained in detail in item 

[0062] In the image forming apparatus of the present 
embodiment, each of the ?rst to fourth image forming units 
Y, M, C, Bk is constructed as a process cartridge Which 
includes a photosensitive drum “a”, a charging roller b, a 
developing device c, a cleaning device “d” etc., and Which 
can be detached from and mounted on the main body of the 
image forming apparatus by opening a left side plate 20c of 
the outer casing, formed as an open-closable door. Also the 
developing device c in each process cartridge of the image 
forming units Y, M, C, Bk may be of a toner use-up type or 
a toner replenishing type. Naturally the ?rst to fourth image 
forming units Y, M, C, Bk may also be constructed as an 
image forming apparatus Without utiliZing the con?guration 
of process cartridge. 

[0063] (2) Waste Toner Carrying Apparatus 1 

[0064] The Waste toner carrying apparatus 1 is provided 
betWeen the ?rst to fourth image forming units Y, M, C, Bk 
and the right side plate 20d of the outer casing. FIG. 3 is a 
schematic external perspective vieW of the entire Waste toner 
carrying apparatus 1. In the Waste toner carrying apparatus 
1, a carrying path is formed, as explained in the foregoing, 
by a ?rst carrying tube 2a Which receives the Waste toner, 
discharged from the cleaning devices “d” of the ?rst to 
fourth image forming units Y, M, C, Bk and the intermediate 
transfer belt cleaning device 23 and carries such Waste toner 
collectively in a direction A, a second carrying tube 2b 
Which receives the Waste toner from the ?rst carrying tube 
2a and executes an upWard carrying in a direction B, and a 
third carrying tube 2c Which receives the Waste toner from 
the second carrying tube 2b and execute a horiZontal car 
rying in a direction C for charging the Waste toner into a 
recovery container 3. 

[0065] The ?rst to third carrying tubes 2a, 2b, 2c are not 
integrally formed but are constructed separately, and each 
basically incorporates Waste toner carrying means therein 
and is provided With an inlet aperture and an outlet aperture 
for the Waste toner on a lateral face. In a portion Where an 
upstream tube and a doWnstream are adjacent, the Waste 
toner outlet aperture of the upstream carrying tube is 
opposed to the Water toner inlet aperture of the doWnstream 
carrying tube to achieve mutual communication of the 
carrying tubes, and the plural carrying tubes are connected 
in combination and are ?xed in a frame or supporting plates 
in the main body of the image forming apparatus for 
example With screWs, so as to construct a desired three 
dimensional Waste toner carrying path. 

[0066] In the adjacent portion of the upstream and doWn 
stream tubes in the aforementioned con?guration, the 
opposed communicating connection of the Waste toner outlet 
aperture of the upstream carrying tube and the Waste toner 
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inlet aperture of the doWnstream carrying tube can be 
achieved by a direct contact of the aperture edges of the 
opposed apertures if the toner leak can be prevented Without 
a sealing member. Also such opposed communicating con 
nection can be achieved by opposing the apertures across a 
soft sealing material of a thickness of about 1 mm for 
preventing toner leak betWeen the apertures. 

[0067] 1) First Carrying Tube 2a 

[0068] The ?rst carrying tube 2a is a straight tube member 
of a hard material incorporating carrying means therein, and 
is provided by ?xing to a frame or a supporting plate in the 
main body of the image forming apparatus for example With 
screWs, in a position betWeen the ?rst to fourth image 
forming units Y, M, C, Bk, the intermediate transfer belt 
cleaning device 23 and the right side plate 20d of the outer 
casing 20, over the entire range of the ?rst to fourth image 
forming units Y, M, C, Bk and the intermediate transfer belt 
cleaning device 23, in such a position loWer than the ?rst to 
fourth image forming units Y, M, C, Bk and the intermediate 
transfer belt cleaning device 23 and in an inclined position 
loWer in the front side, substantially matching the inclination 
angle of the tandem arrangement of the ?rst to fourth image 
forming units Y, M, C, Bk. 

[0069] As shoWn in FIG. 3, the ?rst carrying tube 2a is 
provided, on an upper surface thereof and along the longi 
tudinal direction thereof, With ?ve Waste toner inlet aper 
tures 4a, 4b, 4c, 4d, 46 for receiving the Waste toner 
discharged from the Waste toner discharge apertures of the 
intermediate transfer belt cleaning device 23 and the clean 
ing devices “d” of the ?rst to fourth image forming units Y, 
M, C, Bk. 

[0070] The Waste toner discharge aperture of the interme 
diate transfer belt cleaning device 23 and the Waste toner 
discharge apertures of the cleaning devices “d” of the ?rst to 
fourth image forming units Y, M, C, Bk communicate With 
the corresponding Waste toner inlet apertures 4a, 4b, 4c, 4d, 
46 of the ?rst carrying tube 2a respectively through doWn 
Ward toner discharge paths “f” (FIG. 2), and the Waste toner 
discharged from the Waste toner discharge apertures of the 
intermediate transfer belt cleaning device 23 and the clean 
ing devices “d” of the ?rst to fourth image forming units Y, 
M, C, Bk is dropped and guided by gravity into the interior 
of the second carrying tube 2a through the doWnWard toner 
discharge paths “f” and the Waste toner inlet apertures 4a, 
4b, 4c, 4d, 46. In the Waste toner inlet apertures 4a, 4b, 4c, 
4d, 46 of the ?rst carrying tube 2a, a sealing material 5 such 
as of Moltopren (trade name) With a thickness of about 1 mm 
is adhered in order to prevent Waste toner leakage from a 
connecting portion thereof With the doWnWard toner dis 
charge path “f”. 

[0071] Inside the ?rst carrying tube 2a, there is incorpo 
rated, as Waste toner carrying means, a ?rst carrying screW 
7a (rotary member, carrying member) of a drill type having 
a spiral portion around a shaft, of Which ends are rotatably 
supported betWeen bearings 18 provided on both ends of the 
?rst carrying tube 2a, as shoWn in FIGS. 4 and 5. FIGS. 4 
and 5 are a partially cut-off perspective vieW and a sche 
matic vieW shoWing an aperture in case the ?rst carrying 
tube is provided With an aperture at a doWnstream end 
portion in the Waste toner carrying direction. The aperture is 
provided on a Wall extending along the carrying direction of 
the ?rst carrying tube, and is provided on a bottom face 
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