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[57] ABSTRACT 
A cleaning device for a monochromatic copying ma 
chine for processing residue toner removed by a blade 
assembly from a photoreceptor, which machine is of a 
type capable of accommodating selectively a plurality 
of developer boxes containing respective masses of 
toner of different colors, which device comprises a 
toner recovery duct extending between a cleaning box, 
adapted to accommodate therein residue toner removed 
from the photoreceptor, and a developer box, for feed 
ing the residue toner accommodated within the clean 
ing box towards the developer box. One of the devel 
oper boxes for use with the mass of black-colored toner 
has a single chamber de?ned therein and communicated 
with the toner recovery duct when such a developer 
box is set in position within the copying machine, 
whereas each of the remaining developer boxes for use 
with the masses of toner of respective colors other than 
black has working and collecting chambers de?ned 
therein, separated by a partition wall from each other. 
The collecting chamber in each of the remaining devel 
oper boxes is communicated with the toner recovery 
duct when any one of the developer boxes is set in 
position within the copying machine. 

4 Claims, 1 Drawing Sheet 
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CLEANING DEVICE FOR A MONOCHROMATIC 
COPYING MACHINE 

Matter enclosed in heavy brackets I: ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to an electro 

photographic monochromatic copying machine capa 
ble of making a copy in one of a plurality of colors and, 
more particularly, to a toner cleaning device used in the 
copying machine. 

2. Description of the Prior Art 
The monochromatic copying machine referred to 

above is known as a copying machine capable of mak 
ing a copy in one of a plurality of colors by the selective 
replacement of developer tanks containing toner pow 
ders of respective different colors, for example, black, 
red, yellow, and blue toner powders. The currently 
widely used copying machine capable of making a copy 
only in one color, for example, black color, is so de 
signed that a quantity of residue toner removed by a 
blade from a photosensitive drum is recovered into the 
developer tank for reuse without being disposed as a 
waste toner. However, in the monochromatic copying 
machine to which the present invention pertains, no 
system of recovering the used toner into the developer 
tank is employed and the residue toner powder is dis 
posed of into a recovery box as a waste toner, with a 
view to avoiding any possible mixing of a toner powder 
of one color with that of another and different color. 
While the inclusion of even the slightest quantity of 

black-colored toner into a developer tank containing a 
mass of toner powder of color other than black results 
in a noticeable change in tone of the resultant copy 
made with the use of the toner powder of color other 
than black, the inclusion of a quantity of colored toner 
into a developer tank containing a mass of black-col 
ored toner powder would not substantially affect the 
tone of the resultant copy if the quantity of the colored 
toner is about 5 wt %. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention has for its essen 
tial object to provide an apparatus operable to recover 
the used toner into the developer tank when and so long 
as the black-colored toner is used for the actual copy 
making, but operable to dispose the used toner, cleaned 
from the photosensitive drum, into a recovery box 
when and so long as the colored toner other than black 
is used for the actual copy-making. 

In order to accomplish this object of the present 
invention, the copying machine is provided with a toner 
recovery duct communicated at one end with the clean 
ing box for accommodating the residue toner removed 
from the photoreceptor drum and extending towards 
the developer unit. The other end of the toner recovery 
duct extending from the cleaning box is adapted to be 
selectively communicated with a chamber within the 
developer box for use with the black-colored toner and 
a collecting chamber de?ned in a developer box for use 
with toner of different color other than black. 

Therefore, when the copying machine is operated 
with the black-colored toner, the residue toner removed 
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from the photoreceptor drum at the end of each cycle of 
a copying operation can be conveyed back towards the 
developer box for use with the black-colored toner, but 
when the copying machine is operated with the toner of 
a different color other than black, the residue toner 
removed from the photoreceptor drum at the end of 
each cycle of a copying operation can be conveyed 
towards the developer box and collected into the col 
lecting chamber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

This and other objects and features of the present 
invention will become clear from the following descrip 
tion taken in conjunction with a preferred embodiment 
thereof with reference to the accompanying drawings, 
in which: 
FIG. 1 is a skeleton diagram showing a copying ma 

chine embodying the present invention; and 
FIGS. 2 and 3 are fragmentary front sectional views 

of different developer boxes for use with black-colored 
and red-colored toner powders, respectively. 

DETAILED DESCRIPTION 

Before the description of the present invention pro 
ceeds, it is to be noted that like parts are designated by 
like reference numerals throughout the accompanying 
drawings. 

Referring now to FIG. 1, there is a schematically 
illustrated an electrophotographic copying machine 
comprising a housing 1 in which a photoreceptor drum 
2 is supported for rotation in one direction, as indicated 
by the arrow. Known processing stations where an 
electrostatic charger 3, a developer unit 4, a transfer 
charger 5, a cleaning unit 6 and an eraser lamp 7 are 
disposed are arranged around and in the vicinity of the 
outer periphery of the photoreceptor drum 2 in the 
speci?ed order so that the photoreceptor drum 2 can 
sequentially move past these processing stations during 
one complete rotation thereof. The copying machine 
also comprises an optical system 9 including an illumi 
nator lamp 90, a projector lens assembly 91 and several 
re?ectors all being so arranged that an image of the 
original placed on an original support 8 made of a trans 
parent plate illuminated by the illuminator lamp can be 
conveyed through the lens assembly 91 by way of the 
reflectors onto the photoreceptor drum 2, as shown by 
the phantom line. 
A paper tray 10 accommodating a stack of copying 

papers is located in the vicinity of the bottom of the 
housing 1 and removably inserted in position partially 
within the housing. The copying papers in the tray 10 
are fed, for example, one at a time, by a generally simi 
circular cross-sectioned feed roll 11 into a feed passage 
and are then fed onto a transfer station by a pair of PS 
rolls 12. At the transfer station, each copying paper so 
feed receives a powder image transferred from the pho 
toreceptor drum 2 in any known manner, after which 
the copying paper with the powder image thereon is 
transported by means of a belt conveyor 13 onto a ?xing 
station at which the powdered image on the copying 
paper is heat-?xed. The copying paper with the pow 
dered image ?xed at the ?xing station in the manner as 
hereinabove described is subsequentially discharged 
onto a receiving tray 15. 

In the construction described above, the cleaning unit 
6 comprises a cleaning blade 60 and a cleaning box 61. 
The cleaning blade is of a generally strip-like con?gura 
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tion having a length corresponding to the length of the 
photoreceptor drum 2 and has one of its opposite side 
edges contacting under pressure with the outer periph 
eral surface of the photoreceptor drum 2 for scraping 
the residue toner remaining on the photoreceptor drum 
off from the photoreceptor drum 2 and into the cleaning 
box 61 in readiness for the next cycle of copying opera 
tron. 

The developer unit 4 has a supply hopper 42 rigidly 
mounted thereon and also has a developer box 43 de 
?ned therein, in which box 43 is accommodated a mo 
tor-driven developing roll 40 supported for rotation in a 
predetermined direction and extending in parallel rela 
tionship with the photoreceptor drum 2, and a stirrer 
roll 41 also supported for rotation in a predetermined 
direction and extending in parallel relationship with the 
photoreceptor drum 2. This developer unit 4 is so de 
signed that the toner supplied into the developer box 43 
from the supply hopper 42 can be mixed by the stirrer 
roll 41 with carrier beads within the developer box 43 
and the resultant mixture of toner and carrier can be 
applied by the developing roll 40 onto the outer periph 
eral surface of the photoreceptor drum 2 to develop an 
electrostatic latent image, formed thereon in any known 
manner, into the powder image. 
The cleaning unit 6 and the developer unit 4 are con 

nected with each other by means of a toner recovery 
duct 16 communicated at one end with the cleaning box 
61 and at the other end with the developer box 43. The 
toner recovery duct 16 accommodates therein a screw 
feeder 16a disposed therein adjacent the cleaning box 
61, the screw feeder 16a being operable to feed the 
toner within the cleaning box 61 onto the toner recov 
ery duct 16. 
FIG. 2 illustrates the developer box for use with and 

accommodating the black-colored toner whereas FIG. 
3 illustrates the developer box for use with and accom 
modating the toner of color than black, for example, the 
red-colored toner. Referring now to FIG. 2, both the 
developing roll 40 and the stirrer roll 41 are accommo 
dated within the developer box 43 in spaced relation 
ship with each other so that, when the developer box 43 
is set in position within the copying machine housing 1, 
both rolls 40 and 41 can assume a parallel relationship 
with the longitudinal axis of the photoreceptor drum 2 
while operatively coupled at one end with a drive 
mechanism (not shown). The developer box 43, shown 
in FIG. 2, has a receiving opening 43a defined at a top 
right end thereof which, when the developer box 43 is 
set in position within the housing 1, aligns with the 
other end of the toner recovery duct 16. The developer 
box 43 has a pair of spaced guide grooves de?ned at 43b 
for engagement with respective lateral ?anges 16b of 
the toner recovery duct 16 to permit the other end of 
the toner recovery duct 16 to be coupled with the toner 
box 43 with the receiving opening 43a communicated 
with the interior of the toner recovery duct 16. 
With the developer box 43 for use with the black-col 

ored toner constructed as hereinbefore described, when 
the toner box 43 is set in position within the machine 
housing 1 with the receiving opening 43a thereof 
aligned and communicated with the toner recovery 
duct 16 extending from the cleaning box 61, the residue 
toner removed by the blade 60 from the photoreceptor 
drum 2 into the cleaning box 61 can be conveyed 
through the toner recovery duct 16 towards the receiv 
ing opening 43a and then into the developer box 43. 
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4 
On the other hand, the developer box 43 for use with 

the red~colored toner is basically similar in structure to 
the developer box 43 for use with the black-colored 
toner, but is divided by an end partition wall 45 into two 
chambers, one chamber accommodating therein both of 
the developing and stirrer rolls 40 and 41 and the other 
chamber serving as a collecting box 44. The collecting 
box 44 is de?ned within the developer box 43 immedi 
ately below the receiving opening 43a and is therefore 
communicateable with the toner recovery duct 16 in a 
manner which will now be described 
Assuming that the toner box 43 is set in position 

within the machine housing 1 with the receiving open 
ing 43a thereof aligned and communicated with the 
toner recovery duct 16 extending from the cleaning box 
61, the residue toner removed by the blade 60 from the 
photoreceptor drum 2 into the cleaning box 61 at the 
end of each cycle of copying operation can be conveyed 
through the toner recovery duct 16 towards the receiv 
ing opening 43a and then into the collecting box 44. The 
toner collected within the collecting box 44 does not 
mix with the toner within the chamber within the toner 
box 43 which is separated by the end partition wall 45 
from the collecting chamber 44. 
Although the present invention has fully been de 

scribed in connection with the preferred embodiment 
thereof with reference to the accompanying drawings, 
it is to be noted that various changes and modi?cations 
are apparent to those skilled in the art. Such changes 
and modi?cations are to be understood as included 
within the scope of the present invention as de?ned by 
the appended claims unless they depart therefrom. 
What is claimed is: 
1. A cleaning device for a monochromatic copying 

machine for processing residue toner removed ty a 
blade assembly from a photoreceptor, said copying 
machine being of a type capable of accommodating 
selectively a plurality of developer boxes containing 
respective mass of toner of different colors, which de 
vice comprises: 

a toner recovery duct extending between a cleaning 
box, adapted to accommodate therein residue toner 
removed from the photoreceptor, and a developer 
box, for feeding the residue toner accommodated 
within the cleaning box towards the developer box, 
one of said developer boxes for use with the mass 
of black-colored toner having a single chamber 
de?ned therein, said chamber being communicated 
with the toner recovery duct when said developer 
box is set in position within said copying machine, 
each of the remaining developer boxes for use with 
masses of toner respective colors other than black 
having working and collecting chambers de?ned 
therein, separated by a partition wall from each 
other, said collecting chamber being communi 
cated with the other recovery duct when any one 
of said remaining developer boxes is set in position 
within said copying machine. 

2. An image forming device comprising: 
means for accommodating selectively a plurality of de 

veloper units adapted to be operated one at a time 
therein, a selected one of said developer units being 
interchangeable with another one of said developer 
units; and 

toner recovery means for removing residue toner there 
from and conveying said residue toner towards a se 
lected said developer unit operated therein; 
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each of said developer units comprising a toner reservoir 
for accommodating a mass of toner for developing 
images in said image forming device, and a residue 
toner collecting chamber for communicating with and 
receiving residue toner from said toner recovery 
means. 

3. The image forming device of claim 2, wherein said 
mass of toner is black toner and said residue toner collect 
ing chamber comprises said toner reservoir, whereby said 
residue toner is recycled for use in said image forming 
device. 
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6 
4. An image forming device comprising a photoreceptor 

means, cleaning means for removing residue toner from 
said photoreceptor means and developer module means 
including a supply of toner for imparting said toner to said 
photoreceptor means to form images thereon, said devel 
oper module means being interchangeably mounted in said 
image forming device and comprising toner collecting 
chamber means detachably interconnected with said clean 
ing means for receiving residue toner from said cleaning 
means, rendering said developer module means indepen 
dently detachable from the rest of said image forming 
device. 

* * * it * 


