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57 ABSTRACT 
An electrophotographic apparatus includes an image 
forming mechanism for forming an image on a paper 
sheet, and a magnetic cleaning system for magnetically 
cleaning cleaning a surface of an image carrier of the 
mechanism for each cycle of image formation. A ne 
chanical cleaning system is provided for mechanically 
cleaning the image carrier. The mechanical cleaning 
system includes a blade movable between a contact 
position where it contacts with the surface of the carrier 
and an off position where it is kept apart from the sur 
face. The blade is intermittently moved to the contact 
position, by a drive mechanism and a control unit, for 
predetermined operating times at predetermined time 
intervals. The blade is arranged to be manually operable 
through a lever attached to the blade. 

10 Claims, 9 Drawing Sheets 

CONTRO UNIT 

  



Re. 34,840 

7, 

/r 

Sheet 1 of 9 1995 

24b 

Yaaaaaaaaaaaaaaaa. 

Jan. 31 

A 
1N 

aZaaaaaaaaaaa 

U.S. Patent 

CONTROL UNIT 

  

  

  

  





Re. 34,840 Sheet 3 of 9 Jan. 31, 1995 U.S. Patent 

LNTIO O-O 

LNTIOO -- O| 

|_LN?IOO-8| 
|Boow onoras| 

Lo-T +-JO GJIONETOS N}}{n_1 3NO W08C] EA19) NO QIONETOS SEÅ 

  

  

  

  

  

  





Re. 34,840 Sheet 5 of 9 Jan. 31, 1995 U.S. Patent 

6 9 | -! -|-|O GJIONETOS 

8 9 | -! 
+-JO GJIONETOS | LN(\OO - O| 

  

  

  

  



Re. 34,840 Sheet 6 of 9 Jan. 31, 1995 U.S. Patent 

-|-JO GJIONETOS 

OH 9 | -! 

  

  

  

  

  





Re. 34,840 Sheet 8 of 9 Jan. 31, 1995 U.S. Patent 

G! '90 | -! -|-|O CJIONETOS NO CIONETOS 

-|-|O GIONETOS NO QIONETOS SEÅ 
  

  



U.S. Patent Jan. 31, 1995 Sheet 9 of 9 Re. 34,840 

7O 7b 7 

R &Z2 3 
24b \ 

25 24 6 2 

has r 24O 

M71 
23 

26 

2 

  



Re. 34,840 

ELECTROPHOTOGRAPHCAPPARATUS WTTH 
MANUAL AND PROGRAMMABLE BLADE 

CLEANER 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

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

graphic apparatus. 
2. Description of the Related Art 
In general, an electrophotographic apparatus com 

prises a drum-shaped image carrier disposed in an appa 
ratus casing for rotation and an image forming mecha 
nism arranged around the image carrier. The image 
forming mechanism includes a charger for uniformly 
charging the surface of the image carrier and an expo 
sure unit for applying a laser beam to the charged image 
carrier surface in accordance with print data or the like, 
thereby forming an electrostatic latent image on the 
surface. The mechanism further includes a developing 
device for applying a toner to the image carrier surface 
with the electrostatic latent image thereon, thereby 
developing the latent image, a transfer device for trans 
ferring the resulting toner image to a paper sheet, and a 
de-electrifier for de-electrifying the image carrier after 
transfer. These elements are arranged successively 
around the image carrier. 

If the toner or paper dust adheres to or remains on the 
surface of the image carrier after the transfer of the 
toner image, part of the printable surface of the paper 
sheet to be printed next may often blacken, thus entail 
ing defective printing. Accordingly, the electrophoto 
graphic apparatus is provided with a cleaning system 
for cleaning the surface of the image carrier after the 
transfer. 

Conventional cleaning systems include mechanical 
and magnetic cleaning systems. 

In the mechanical cleaning system, a blade is brought 
into contact with the surface of the image carrier so that 
the residual toner is scraped from the image carrier 
surface by the blade, and the scraped toner is collected 
into a waste toner receiving portion. Since this system is 
designed so that the residual toner is scraped off directly 
by means of the blade, the image carrier can be satisfac 
torily cleaned for a long period of time. If the blade 
vibrates or if the pressure of contact between the blade 
and the image carrier becomes too high during the 
cleaning operation, however, the surface of the image 
carrier can be easily damaged. Thus, satisfactory print 
quality cannot be maintained. 
The magnetic cleaning system, which is formed inte 

grally with the developing device, cooperates there 
with to effect development and remove the toner re 
maining on the surface of the image carrier by magnetic 
force so that the removed toner is recovered in the 
developing device. Although the control of the mag 
netic cleaning system is more complicated than that of 
the mechanical cleaning system, the magnetic system 
can recover the residual toner for reuse without touch 
ing the image carrier. Accordingly, many of modern 
electrophotographic apparatuses use the magnetic 
cleaning system. 

10 

25 

30 

35 

45 

50 

55 

65 

2 
When the residual toner adheres firmly to the surface 

of the image carrier, however, it cannot be securely 
removed if the image carrier surface is cleaned by 
means of the magnetic cleaning system whose cleaning 
capacity is lower than that of the mechanical cleaning 
system. In such a case, the residual toner causes defec 
tive printing, such as partial blackening of the printable 
surface of the paper sheet. If the cleaning capacity of 
the cleaning system is lowered during use, in particular, 
defective printing is liable to be caused. 
The cleaning capacity of the magnetic cleaning sys 

tem cannot be adjusted during the operation of the 
electrophotographic apparatus. In order to eliminate 
defective printing caused during the operation of the 
apparatus, therefore, the operation of the apparatus 
must be interrupted to adjust the cleaning system, 
thereby increasing its cleaning capacity. Accordingly, 
the printing efficiency is lowered. This problem may 
possibly be solved by previously adjusting the cleaning 
system to the maximum cleaning capacity before the 
start of the operation of the apparatus. If this is done, 
however, lowering of the capacity of the cleaning sys 
tem will be accelerated, so that the lifetime of the sys 
tem will be shortened. 

SUMMARY OF THE INVENTION 

The present invention has been contrived in consider 
ation of these circumstances, and its object is to provide 
an electrophotographic apparatus capable of stably 
cleaning an image carrier for a long period of time and 
preventing the print quality and printing efficiency 
from lowering. 

In order to achieve the above object, an electropho 
tographic apparatus according to the present invention 
comprises magnetic cleaning means for magnetically 
cleaning an image carrier and mechanical cleaning 
means for mechanically cleaning the image carrier. 
Usually, the image carrier is cleaned by means of the 
magnetic cleaning means, and the mechanical cleaning 
means is optionally actuated to supplement the cleaning 
capacity of the magnetic one. Thus, a stable cleaning 
effect can be ensured for a long period of time. If defec 
tive printing is caused by unsatisfactory cleaning, more 
over, the mechanical cleaning mean is immediately 
actuated to compensate the deficiency in the cleaning 
effect. 
More specifically, the electrophotographic apparatus 

according to the invention comprises image forming 
means including an image carrier, for forming an image 
on a recording medium; magnetic cleaning means for 
magnetically cleaning the surface of the image carrier; 
mechanical cleaning means for mechanically cleaning 
the surface of the image carrier, the mechanical clean 
ing means including a contact member capable of 
touching and leaving the surface of the image carrier; 
and actuating means for optionally bringing the contact 
member into contact with the surface of the image car 
e. 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and in 
part will be obvious from the description, or may be 
learned by practice of the invention. The objects and 
advantages of the invention may be realized and ob 
tained by means of the instrumentalities and combina 
tions particularly pointed out in the appended claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings, which are incorpo 

rated in and constitute a part of the specification, illus 
trate presently preferred embodiments of the invention, 
and together with the general description given above 
and the detailed description of the preferred embodi 
ments given below, serve to explain the principles of the 
invention. 

FIGS. 1 to 15 show an electrophotographic appara 
tus according to an embodiment of the present inven 
tion, in which 

FIG. 1 is a sectional view schematically showing the 
apparatus; 

FIG. 1A is a perspective view showing an operating 
knob of a mechanical cleaning system and its surround 
lings; 
FIG. 2 is a timing chart for illustrating the operation 

of a magnetic cleaning system; 
FIG. 3A is a timing chart for illustrating a firstmode 

operation of the mechanical cleaning system; 
FIG. 3B is a timing chart for illustrating a second 

mode operation of the mechanical cleaning system; 
FIG. 3C is a timing chart for illustrating a thirdmode 

operation of the mechanical cleaning system; 
FIG. 4 is a flow chart showing the first mode; 
FIGS. 5 to 9 are flow charts showing the second 

mode; 
FIGS. 10 to 14 are flow charts showing the third 

mode; 
FIG. 15 is a flow chart showing optional processing; 

and 
FIG. 16 is a sectional view showing an electrophoto 

graphic apparatus according to another embodiment of 
the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBOOMENTS 

Preferred embodiments of the present invention will 
now be described in detail with reference to the accom 
panying drawings. 
As shown in FIG. 1, an electrophotographic appara 

tus according to an embodiment of the present inven 
tion comprises a casing 7 and an image forming mecha 
nism 10 disposed therein. The mechanism 10 includes a 
rotatable photoconductive drum 1 as an image carrier, a 
charger 2 for uniformly charging the surface of the 
drum, and an exposure unit 3 for applying a laser beam 
to the charged drum surface in accordance with print 
data or the like, thereby forming an electrostatic latent 
image on the drum surface. The mechanism 10 further 
includes a developing device 4 for applying a toner to 
the drum surface with the electrostatic latent image 
thereon, thereby developing the latent image, a transfer 
device 5 for transferring the resulting toner image to a 
paper sheet 9, and an eraser 6 for de-electrifying the 
drum after transfer. These elements are arranged suc 
cessively around the drum. 
The electrophotographic apparatus further comprises 

a magnetic cleaning system 14 for cleaning the surface 
of the drum 1. The system 14, which is formed inte 
grally with the developing device 4, cooperates there 
with to remove the toner remaining on the surface of 
the drum 1 by means of magnetic action. The removed 
toner is recovered in a housing 12 of the developing 
device 4. The developing device 4, which is connected 
electrically to a control unit 30 mentioned later, alter 
nately performs developing and cleaning operations at 
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intervals of predetermined time t under the control of 
the control unit. The time t is adjusted to the period of 
time required for one revolution of the drum 1. 

Furthermore, the electrophotographic apparatus 
comprises a mechanical cleaning system 20 which is 
used to supplement the cleaning capacity of the mag 
netic cleaning system 14. The system 20 includes a blade 
22, which can touch and leave the surface of the drum 
1. 
More specifically, the cleaning system 20 includes a 

lever 24 which is rotatable around a pivot 24a in the 
casing 7, and the blade 22 is fixed to the lower end 
portion of the lever. As the lever 24 rotates, the blade 22 
can move between a contact position where it is in 
contact with the surface of the drum 1 and an off posi 
tion where it is kept apart from the drum surface. In the 
contact position, the blade 22 serves to scrape off the 
residual toner from the drum surface, and the scraped 
toner is recovered in a receiving portion 23 defined by 
a housing 21. A tension spring 27 is stretched between 
the lever 24 and the casing 7, and the lever 24 and the 
blade 22 are normally kept in the off position shown in 
FIG. 1. 
The upper end portion of the lever 24 projects to the 

outside of the casing 7 through an opening 7a in the 
casing. An operating knob 24b is attached to the pro 
jecting end of the lever 24. In this arrangement, the 
blade 22 can be moved to the contact position by manu 
ally rotating the lever 24 in the direction of arrow A, 
against the urging force of the spring 27, from outside 
the casing 7. Thus, by manually operating the lever 24 
to cause the blade 22 to touch and leave the surface of 
the drum 1 with desired timing, the cleaning capacity of 
the whole electrophotographic apparatus can be in 
proved in accordance with printing results, without 
interrupting the operation of the apparatus. 
As shown in FIG. 1A, a scale 8 for indicating the shift 

of the lever 24 is disposed on the outer surface of the 
casing 7 in the vicinity of the opening 7a. The pressure 
of contact between the blade 22 and the surface of the 
drum 1 can be easily adjusted by regulating the shift of 
the lever 24 according to the scale 8. 

Further, the cleaning system 20 includes a solenoid 25 
as a drive source for automatically rotating the lever 24. 
The solenoid 25, which has a plunger 25a connected to 
the lever 24, is connected to the control unit 30 through 
an interface 26. When the solenoid 25 is excited in re 
sponse to a signal from the unit 30, the plunger 25a is 
drawn into the solenoid, so that the lever 24 is rotated in 
the direction of arrow A against the urging force of the 
spring 27. As a result, the blade 22 is brought into 
contact with the surface of the drum 1, thereby cleaning 
the drum surface. 
The control unit 30 is constructed by using a CPU, 

ROM, RAM, control panel, timer, etc., which consti 
tutes a computer circuit in an automatic control device 
for controlling the operation of the image forming 
mechanism 10. If a key 31 on the control panel is de 
pressed, the unit 30 excites the solenoid 25, thereby 
moving the blade 22. Programmed in the ROM are 
various operating modes for automatically intermit 
tently operating the cleaning system 20 at suitable time 
intervals, e.g., first to third operating modes. If the first 
mode is established, the control unit 30 drives the me 
chanical cleaning system 20 for predetermined operat 
ing times T0, T1, T2, T3, . . . at intervals of predeter 
mined times (rest-times) to, ti, t2, t3, . . . , as shown in 
FIG. 3A. The rest-times and operating times are ad 
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justed to periods of time which allow the residual toner, 
having failed to be removed by means of the magnetic 
cleaning system 14, to be scraped off by means of the 
blade 22 without damaging the surface of the drum 1. 
For example, the rest-times to, t, t2, t3, . . . are regular, 
and each rest-time is adjusted to the operation time of 
the apparatus required for 600 prints. The operating 
times T0, T1, T2, T3, ... are regular, and each operat 
ing time is adjusted to the operation time required for 
two prints. 

In general, the longer the operation time of the appa 
ratus, the more the residual toner adhering to the sur 
face of the drum 1 is. Thereupon, according to the 
second operating mode, the control unit 30 drives the 
mechanical cleaning system 20 for gradually increasing 
predetermined operating times T0, T1, T2, T3, ... at the 
regular intervals of the rest-times to, t, t2, t, . . . , as 
shown in FIG. 3B. For example, each rest-time is equiv 
alent to the period of time required for 600 prints and 
the operating times T0, T1, T2 and T3 are equivalent to 
the periods of time required 2, 3, 4 and 5 prints, respec 
tively. In this embodiment, the cleaning system 20 is 
driven for the operating time T0 before the passage of 
the rest-time tox 10 after the start of use of the drum 1: 
T1 before the passage of the rest-time t1X8 thereafter, 
T2 before the passage of the rest-time t2X5 thereafter, 
and T3 before the passage of the rest-time t3x3 thereaf. 
ter. 

If the third mode is established, the control unit 30 
drives the mechanical cleaning system 20 for the regular 
operating times T0, T1, T2, T3, ..., equivalent to the 
period of time required for, e.g., two prints, at gradually 
reducing rest-times to, t1, t2, t3, ..., as shown in FIG. 
3C. If the lifetime of the drum 1 is equivalent to the 
period of time required for 15,000 prints, the first ten 
rest-times after the start of use of the drum 1 are to 
(equivalent to the period of 600 prints), second ten rest 
times are t1 (equivalent to the period for 400 prints), 
third ten rest-times are t2 (equivalent to the period for 
300 prints), and the last ten rest-times are t3 (equivalent 
to the period for 200 prints). 
These values selected for the rest-times and he oper 

ating times are entered in the ROM of the control unit 
30 through the control panel, so that they can be 
changed through the panel. 
The ROM is programmed to the effect that the clean 

ing system 20 be driven by the control unit 30 to bring 
the blade 22 into contact with the surface of the drum 1 
for a predetermined time Tr even during a rest-time 
when the blade 22 is kept off the drum surface, if the key 
31 on the control panel is depressed to input an optional 
command signal. In other words, if the optional con 
mand signal is entered by means of the key 31, the CPU 
of the control unit 30 excites the solenoid 25 to bring the 
blade 22 into contact with the drum surface for the 
predetermined time Tr, as shown in FIGS. 3A to 3C, 
prior to the execution of a supplementary cleaning pro 
gram based on the operating mode. 
The following is a description of the operation of the 

electrophotographic apparatus constructed in this man 
e. 

If a start command is inputted through the control 
panel of the apparatus, the automatic control device 
causes the drum 1 to rotate, and drives the charger 2, 
exposure unit 3, developing device 4, etc. in predeter 
mined steps of procedure, thereby forming a toner 
image on the surface of the drum 1. The toner image is 
transferred to the fed paper sheet 9 in the transfer de 
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6 
vice 5, and thereafter, the eraser 6 is driven to deelec 
trify the residual charge on the drum surface. 
When the image forming cycle is finished in this 

manner, the automatic control device stops driving the 
charger 2, exposure unit 3, developing device 4, transfer 
device 5, etc., and causes the control unit 30 to actuate 
the magnetic cleaning system 14 while rotating the 
drum 1. Thereupon, the drum 1 is cleaned for the prede 
termined time t, as shown in FIG. 2, and the magnetic 
toner remaining on the drum surface is recovered in the 
housing 12 of the developing device 4. Thereafter, 
printing operation is continuously performed while 
alternately repeating the image forming cycle and the 
cleaning cycle. 

During the printing operation, the control unit 30 
actuates the mechanical cleaning system 20 in accor 
dance with the selected operating mode, thereby sup 
plementing the cleaning capacity of the magnetic clean 
ing system 14. 
When the operation time of the apparatus comes to 

the rest-time to (equivalent to the period for 600 prints) 
in the case where the first operating mode is selected, 
the control unit 30 drives the solenoid 25 through the 
interface 26, thereby bringing the blade 22 into contact 
with the surface of the drum 1 for the operating time T0 
(equivalent to the period for two prints), as shown in 
FIG. 3A. More specifically, when the operation of the 
apparatus is started, as shown in FIG. 4, the unit 30 
reads print counter data E from a memory, and deter 
mines whether the value of the data E is "600.' If the 
value is less than "600,' the data E is counted up by 
"--1,' whereupon the program returns to the main 
routine. If value of the data E is "600, the unit 30 turns 
on the solenoid 25 to bring the blade 22 into contact 
with the surface of the drum 1. In this state, the drum 1 
is caused to make one revolution, so that the residual 
toner on the drum surface is mechanically removed. 
Then, the unit 30 turns off the solenoid 25 to disengage 
the blade 22 from the drum surface, and clears the 
counter data E. The RAM stored with the counter data 
E is backed up by a battery so that the data can be 
maintained even if the electrophotographic apparatus is 
disconnected from the power supply. 
Thus, the surface of the drum 1 is supplementally 

cleaned by means of the blade 22, so that the residual 
toner, having failed to be removed by means of the 
magnetic cleaning system 14, can be scraped off. 

Thereafter, the control unit 30 drives the solenoid 25 
with the passage of each of the regular rest-times to, ti, 
t2, t3, . . . , so that the blade 22 is brought into contact 
with the surface of the drum 1 for the regular operating 
times T0, T1, T2, T3, . . . , thereby scraping off the 
unrecovered residual toner. 
When the second operating mode is established, the 

control unit 30 drives the mechanical cleaning system 
20 for the gradually increasing predetermined operating 
times T0, T1, T2, T3, ... at the regular intervals of the 
rest-times to, t1, t2, t3, . . . , equivalent to the period of 
time required for, e.g., 600 prints, as shown in FIG. 3B. 
More specifically, the unit 30 reads blade counter 

data A, indicative of the frequency of operation of the 
blade 22, from the memory of the control device. If the 
data A is "10,' as shown in FIG. 5, the unit 30 reads the 
next blade counter data B. If the data A is not "10,' the 
unit 30 executes a subroutine "A-COUNT.' After the 
execution, the program returns to the main routine. If 
the counter data B is "8," the unit 30 reads the next 
blade counter data C. If the data B is not "8,' the unit 30 
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executes a subroutine "B-COUNT.' After the execu 
tion, the program returns to the main routine. If the 
counter data C is "5,' the unit 30 executes a subroutine 
"D-COUNT,” whereupon the program returns to the 
main routine. If the counter data C is not "5,' a subrou 
tine "C-COUNT' is executed, whereupon the program 
returns to the main routine. In the subroutine "A- 
COUNT,' as shown in FIG. 6, the control unit 30 first 
reads the counter data E, indicative of the number of 
prints, from the memory. If the data E is less than "600 
,' it is counted up by "-- 1,' whereupon the program 
returns to the main routine. If the data E is "600, the 
unit 30 turns on the solenoid 25 to bring the blade 22 
into contact with the surface of the drum 1. Thus, the 
drum is cleaned while it makes one revolution. Then, 
the unit 30 turns off the solenoid 25 to disengage the 
blade 22 from the drum 1. Thereafter, the unit 30 clears 
the counter data E, and counts up the counter data. A by 
"--1,” whereupon the program returns to the main 
routine. 

In the subroutine "B-COUNT,” as shown in FIG. 7, 
the control unit 30 first reads the counter data E from 
the memory. If the data E is less than "600 ,' it is 
counted up by "+1,” whereupon the program returns 
to the main routine. If the data E is "600,' the unit 30 
turns on the solenoid 25 to bring the blade 22 into 
contact with the surface of the drum 1. Thus, the drum 
is cleaned while it makes two revolutions. Then the unit 
30 turns off the solenoid 25 to disengage the blade 22 
from the drum 1. Thereafter, the unit 30 clears the 
counter data E, and counts up the counter data B by 
"--1,' whereupon the program returns to the main 
routine. 

In the subroutine "C-COUNT,” as shown in FIG. 8, 
the control unit 30 first reads the counter data E from 
the memory. If the data E is less than "600 ,' it is 
counted up by "+1,' whereupon the program returns 
to the main routine. If the data E is "600, the unit 30 
turns on the solenoid 25 to bring the blade 22 into 
contact with the surface of the drum 1. Thus, the drum 
is cleaned while it makes three revolutions. Then, the 
unit 30 turns off the solenoid 25 to disengage the blade 
22 from the drum 1. Thereafter, the unit 30 clears the 
counter data E, and counts up the counter data C by 
"-il," whereupon the program returns to the main 
routine. 

In the subroutine “D-COUNT,” as shown in FIG. 9, 
the control unit 30 first reads the counter data E from 
the memory. If the data E is less than "600 ,' it is 
counted up by "--1,” whereupon the program returns 
to the main routine. If the data E is "600,' the unit 30 
turns on the solenoid 25 to bring the blade 22 into 
contact with the surface of the drum 1. This, the drum 
is cleaned while it makes four revolutions. Then, the 
unit 30 turns off the solenoid 25 to disengage the blade 
22 from the drum 1, and clears the counter data E, 
whereupon the program returns to the main routine. 

Thus, according to the second operating mode, the 
unit 30 causes the drum 1 to make one revolution while 
bringing the blade 22 into contact with the surface of 
the drum, thereby cleaning the drum, for each 600 
prints before 6,000 (=600x10) prints are made after the 
start of printing. Before 4,800 (=600x8) prints are 
made thereafter, the unit 30 causes the drum 1 to make 
two revolutions while bringing the blade 22 into contact 
with the drum surface, thereby cleaning the drum, for 
each 600 prints. Before 3,000 (=600x5) prints are made 
thereafter, the unit 30 causes the drum 1 to make three 
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8 
revolutions while bringing the blade 22 into contact 
with the drum surface, thereby cleaning the drum, for 
each 600 prints. Thereafter, the unit 30 causes the drum 
1 to make four revolutions while bringing the blade 22 
into contact with the drum surface, thereby cleaning the 
drum, for each 600 prints. 

Thus, by extending the operating time of the blade 22 
in proportion to the increase of the working time of the 
electrophotographic apparatus, the residual toner ad 
hering to the surface of the drum 1 can be securely 
removed. 

If the third mode is established, the control unit 30 
drives the mechanical cleaning system 20 for the regular 
operating times T0, T1, T2, T3,..., equivalent to the 
period of time required for, e.g., one print, at gradually 
reducing rest-time to, t1, t2, t3, . . . , as shown in FIG. 
3C. 
More specifically, the unit 30 reads the blade counter 

data A, indicative of the frequency of operation of the 
blade 22, from the memory of the control device. If the 
data A is '10,' as shown in FIG. 10, the unit 30 reads 
the next blade counter data B. If the data A is not “10,’ 
the unit 30 executes the subroutine 'A-COUNT.' After 
the execution, the program returns to the main routine. 
If the counter data B is "10,' the unit 30 reads the next 
blade counter data C. If the data B is not “10,' the unit 
30 executes the subroutine "B-COUNT.' After the 
execution, the program returns to the main routine. If 
the counter data C is "10,' the unit 30 executes the 
subroutine "D-COUNT,” whereupon the program re 
turns to the main routine. If the counter data C is not 
"10,” the subroutine "C-COUNT' is executed, where 
upon the program returns to the main routine. 

In the subroutine "A-COUNT,” as shown in FIG. 11, 
the control unit 30 first reads the counter data E, indica 
tive of the number of prints, from the memory. If the 
data E is less than "600," it is counted up by "-- 1,' 
whereupon the program returns to the main routine. If 
the data E is "600,' the unit 30 turns on the solenoid 25 
to bring the blade 22 into contact with the surface of the 
drum 1. Thus, the drum is cleaned while it makes one 
revolution. Then, the unit 30 turns off the solenoid 25 to 
disengage the blade 22 from the drum 1. Thereafter, the 
unit 30 clears the counter data E, and counts up the 
counter data A by "-- 1,' whereupon the program re 
turns to the main routine. 

In the subroutine "B-COUNT,' as shown in FIG. 12, 
the control unit 30 first reads the counter data E from 
the memory. If the data E is less than "400,' it is 
counted up by "-- 1,' whereupon the program returns 
to the main routine. If the data E is "400,' the unit 30 
turns on the solenoid 25 to bring the blade 22 into 
contact with the surface of the drum 1. Thus, the drum 
is cleaned while it makes one revolution. Then, the unit 
30 turns off the solenoid 25 to disengage the blade 22 
from the drum 1. Thereafter, the unit 30 clears the 
counter data E, and counts up the counter data B by 
"-- 1,' whereupon the program returns to the main 
routine. 

In the subroutine "C-COUNT,' as shown in FIG. 13, 
the control unit 30 first reads the counter data E from 
the memory. If the data E is less than "300, it is 
counted up by "+ 1,” whereupon the program returns 
to the main routine. If the data E is "300,' the unit 30 
turns on the solenoid 25 to bring the blade 22 into 
contact with the surface of the drum 1. Thus, the drum 
is cleaned while it makes one revolution. Then, the unit 
30 turns off the solenoid 25 to disengage the blade 22 
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from the drum 1. Thereafter, the unit 30 clears the 
counter data E, and counts up the counter data C by 
"--1,' whereupon the program returns to the main 
routine. 

In the subroutine "D-COUNT,” as shown in FIG. 14, 
the control unit 30 first reads the counter data E from 
the memory. If the data E is less than "200,' it is 
counted up by "+1,” whereupon the program returns 
to the main routine. If the data E is "200,' the unit 30 
turns on the solenoid 25 to bring the blade 22 into 
contact with the surface of the drum 1. Thus, the drum 
is cleaned while it makes one revolution. Then, the unit 
30 turns off the solenoid 25 to disengage the blade 22 
from the drum 1, and clears the counter data E, where 
upon the program returns to the main routine. 
Thus, according to the third operating mode, the unit 

30 causes the drum 1 to make one revolution while 
bringing the blade 22 into contact with the surface of 
the drum thereby cleaning the drum, for each 600 prints 
before 6,000 (=600x10) prints are made after the start 
of printing. Before 4,000 (=400X10) prints are made 
thereafter, the unit 30 causes the drum 1 to make one 
revolution while bringing the blade 22 into contact with 
the drum surface, thereby cleaning the drum, for each 
400 prints. Before 3,000 (=300x10) prints are made 
thereafter, the unit 30 causes the drum 1 to make one 
revolution while bringing the blade 22 into contact with 
the drum surface, thereby cleaning the drum, for each 
300 prints. Thereafter, the unit 30 causes the drum 1 to 
make one revolution while bringing the blade 22 into 
contact with the drum surface, thereby cleaning the 
drum, for each 200 prints. 
Thus, by shortening the rest-time of the blade 22 in 

proportion to the increase of the working time of the 
electrophotographic apparatus, the residual toner ad 
hering to the surface of the drum 1 can be securely 
removed. 

In each of the first to third modes, the result of print 
ing may sometimes indicate unsatisfactory cleaning. In 
such a case, a lot of defective prints will inevitably be 
produced until the control unit 30 causes, in each oper 
ating mode, the blade 22 to perform supplementary 
cleaning. 

In case of defective printing, such as blackening of 
the printable surface, therefore, an operator depresses 
the key 31 on the control panel of the automatic control 
device. Thereupon, an optional command signal is en 
tered in the control unit 30, so that the unit 30 turns on 
the solenoid 25 to bring the blade 22 into contact with 
the drum surface, thereby effecting the supplementary 
cleaning, for the predetermined time Tr (equivalent to 
the period for one revolution of the drum), as shown in 
FIG. 15, even during a rest-time of the mechanical 
cleaning system 20. 

In case of defective printing, moreover, the operator 
can directly manually operate the blade 22 for the sup 
plementary cleaning. More specifically, the operator 
can perform the supplementary cleaning by rotating the 
lever 24 in the direction of arrow A of FIG. 1 by means 
of the knob 24b, thereby bringing the blade 22 into 
contact with the surface of the drum 1. 
Thus, by entering the command signal in the control 

unit 30 through the key 31, or by manual operation, the 
cleaning capacity can be quickly increased as required 
to eliminate defective printing, without interrupting the 
opera&ion of the apparatus. 
According to the electrophotographic apparatus con 

structed in this manner, the magnetic cleaning system 14 
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10 
integral with the developing device 4 is combined with 
the mechanical cleaning system 20 including the blade 
22, and the control unit 30 is used to cause the blade 22 
of the system 20 to touch and leave the surface of the 
photoreceptor drum 1. In this arrangement, the drum 1, 
which is normally cleaned by means of the magnetic 
cleaning system 14, can enjoy automatic intermittent 
supplemental cleaning by means of the mechanical 
cleaning system 20, which supplements the cleaning 
capacity of the system 14. Thus, stable cleaning can be 
ensured for a long period of time, and the print quality 
and printing efficiency can be prevented from lowering. 
The control unit 30 is designed so as to cause the 

blade 22 to repeat contact with and disengagement from 
the drum 1 at the predetermined time intervals. Accord 
ingly, the blade 22 can be brought into contact with the 
drum 1 for supplementary cleaning at suitable time 
intervals. Thus, the cleaning capacity can be supple 
mented without damaging the surface of the drum 1. 

Further, the control unit 30 is designed so as to bring 
the blade 22 into contact with the drum 1 in response to 
an optional command signal even during a rest-time of 
the mechanical cleaning system 20. If defective printing 
is caused by unsatisfactory cleaning, therefore, the con 
trol unit 30 drives the mechanical cleaning system 20 to 
effect the supplementary cleaning in response to the 
optional command signal, thereby quickly compensat 
ing the deficiency in the cleaning effect. In conse 
quence, the drum 1 can be stably cleaned for a longer 
period of time. 

Since the blade 22 is not always in contact with the 
drum 1, moreover, the pressure of contact between the 
blade 22 and the drum 1 can be set higher than in the 
case of an apparatus in which a blade is always in 
contact with a drum. Accordingly, the residual toner, 
having failed to be removed by the magnetic cleaning 
system 14, can be easily scraped of by the blade 22. Also 
for this reason, prolonged stable cleaning can be en 
sured. 

Furthermore, the mechanical cleaning system 20 is 
constructed so that the blade 22 can be brought into 
contact with or disengaged from the drum 1 with suit 
able timing by manual operation from outside the appa 
ratus. If unsatisfactory cleaning is revealed by the result 
of printing, therefore, the mechanical cleaning system 
20 can be manually operated to supplement the cleaning 
capacity of the magnetic cleaning system 14. Thus, the 
cleaning capacity can be improved in accordance with 
the result of printing, without interrupting the operation 
of the apparatus. Consequently, the print quality and 
printing efficiency can be prevented from lowering for 
a long period of time. 

Further, the mechanical cleaning system 20 is de 
signed so that the blade 22 can be brought into contact 
with the drum 1 by manually rotating the lever 24. 
Accordingly, the pressure of contact between the blade 
22 and the drum 1 can be suitably changed by adjusting 
the stroke of the blade 22. Thus, the cleaning capacity 
of the whole apparatus can be properly adjusted in 
accordance with the result of printing. In this case, the 
scale 8 for measuring the shift of the lever 24 is located 
in the vicinity of the opening 7a of the casing 7, so that 
the cleaning capacity can be easily adjusted by utilizing 
the scale 8. 
By bringing the blade 22 into contact with the drum 

1 by manual operation, moreover, the paper dust from 
the large-sized paper sheet 9 can be rubbed off to be 
prevented from entering the developing device 4. Thus, 
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developing can be effected so smoothly that the print 
quality can be prevented from lowering. 

Since most of the residual toner is recovered for reuse 
by the magnetic cleaning system 14, the waste toner 
receiving portion 23 of the mechanical cleaning system 
20 need not be made large in size, thus constituting no 
hindrance to the reduction in size of the electrophoto 
graphic apparatus. 

It is to be understood that the present invention is not 
limited to the embodiment described above, and that 
various changes and modifications may be effected 
therein by one skilled in the art without departing from 
the scope or spirit of the invention. 
The above embodiment was described with reference 

to an apparatus wherein the surface of the drum is 
cleaned by the magnetic cleaning system 14 while the 
drum makes one revolution after the image forming 
cycle is finished. However, the present invention is 
applicable also to an electrophotographic apparatus 
wherein development and magnetic cleaning art simul 
taneously performed by used of a developing device 
integral with a magnetic cleaning system. 

In the embodiment described above, the lever 24 of 
the mechanical cleaning system 20 is designed so that its 
upper portion projects to the outside of the casing 7. 
Alternatively, however, the lever 24 may be arranged 
so that it cannot be carelessly operated to cause the 
blade 22 to damage the drum 1. More specifically, the 
whole lever 24 may be housed in the casing 7, as shown 
in FIG. 16, so that the lever 24 can be rotated manually 
to operate the blade 22 after lifting a cover 7b which is 
swingably attached to the opening 7a of the casing 7. 

In the above embodiment, moreover, the key 3 on the 
control panel is used as the means for entering the op 
tional command signal in the control unit 30. Alterna 
tively, however, a switch (not shown) for optional com 
mand signal output may be disposed at a position in the 
vicinity of the lever 24 or the like where the result of 
printing ca be directly observed. In this arrangement, 
the optional command signal is entered in the control 
unit 30 by means of the switch, which can be depressed 
while observing the printing result. If the printing result 
indicates unsatisfactory cleaning, the operator can in 
mediately depress the switch to actuate the blade 22 for 
supplementary cleaning. Thus, defective printing can be 
more quickly eliminated. 
The output switch may be designed so that the op 

tional command signal can be entered in the control unit 
30 only while the switch is being manually depressed. 
Further, the switch may be arranged so as to be me 
chanically locked, thereby allowing the optional com 
mand signal to go on being inputted, when manually 
depressed. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the inven 
tion in its broader aspects is not limited to the specific 
details, and representative devices, shown and de 
scribed herein. Accordingly, various modifications may 
be made without departing from the spirit or scope of 
the general inventive concept as defined by the ap 
pended claims and their equivalents. 
What is claimed is: 
1. An electrophotographic apparatus, comprising: 
image forming means including an image carrier, for 

forming an image on a recording medium; 
magnetic primary cleaning means for magneti 
cally cleaning a surface of the image carrier for 
each cycle of image formation; 
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mechanical cleaning means for supplementing said 
primary cleaning means by mechanically cleaning 
the surface of the image carrier, said mechanical 
cleaning means including a contact member mov 
able between a contact position where the contact 
member is in contact with the surface of the image 
carrier, thereby cleaning the surface, and an off 
position where the contact member is kept spaced 
apart from the surface of the image carrier, the 
contact member normally being in the off position; 
and 

actuating means for selectively moving the contact 
member from the normally off position to the 
contact position, said actuating means including 
drive means for moving the contact member to the 
contact position, and control means for actuating 
the drive means at predetermined time intervals 
and for predetermined operating time durations, 
said control means including means for changing 
said operating time durations when a predeter 
mined number of said time intervals has occurred. 

2. An apparatus according to claim 1, wherein said 
actuating means includes input means for entering a 
command signal in the control means, and said control 
means includes means for actuating the drive means to 
move the contact member to the contact position for a 
predetermined period of time without regard to said 
time intervals, in response to the command signal. 

3. An apparatus according to claim 1, wherein said 
control means includes means for changing said time 
intervals when a predetermined number of said time 
intervals has occurred. 

4. An apparatus according to claim 1, wherein said 
actuating means includes urging means for urging the 
contact member toward the off position thereof, and 
said drive means includes a solenoid/plunger mecha 
nism connected to the contact member for moving the 
contact member to the contact position when the sole 
noid/plunger mechanism is energized. 

5. An electrophotographic apparatus, comprising: 
image forming means including an image carrier, for 

forming an image on a recording medium; 
magnetic primary cleaning means for magneti 
cally cleaning a surface of the image carrier for 
each cycle of image formation; 

mechanical cleaning means for supplementing said 
primary cleaning means by mechanically cleaning 
the surface of the image carrier, said mechanical 
cleaning means including a contact member mov 
able between a contact position where the contact 
member is in contact with the surface of the image 
carrier, thereby cleaning the surface, and an off 
position where the contact member is kept spaced 
apart from the surface of the image carrier, the 
contact member normally being in the off position; 

drive means for moving the contact member from the 
normally off position to the contact position; and 

control means for actuating the drive means at regu 
lar time intervals, for gradually increasing prede 
termined operating times. 

6. An electrophotographic apparatus, comprising: 
image forming means including an image carrier, for 
forming an image on a recording medium; 
magnetic primary cleaning means for magneti 
cally cleaning a surface of the image carrier for 
each cycle of image formation; 

mechanical cleaning means for mechanically cleaning 
the surface of the image carrier, said mechanical 
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cleaning means including a contact member mov 
able between a contact position where the contact 
member is in contact with the surface of the image 
carrier, thereby cleaning the surface, and an off 
position where the contact member is kept spaced 
apart from the surface of the image carrier, the 
contact member normally being in the off position; 
drive means for moving the contact member from 
the normally off position to the contact position; 
and 

control means for actuating the drive means at gradu 
ally reducing time intervals, for the same operating 
time. 

7. An electrophotographic apparatus, comprising: 
image forming means including an image carrier, for 
forming an image on a recording medium; 
magnetic primary cleaning means for magneti 
cally cleaning a surface of the image carrier for 
each cycle of image formation; 

mechanical cleaning means for supplementing said 
primary cleaning means by mechanically cleaning 
the surface of the image carrier, said mechanical 
cleaning means including a contact member mov 
able between a contact position where the contact 
member is in contact with the surface of the image 
carrier, thereby cleaning the surface, and an off 
position where the contact member is kept spaced 
apart from the surface of the image carrier, the 
contact member normally being in the off position; 

a casing containing the image forming means, the 
magnetic primary cleaning means, and the me 

chanical cleaning means, said casing having an 
opening therein; and 

actuating means for selectively moving the contact 
member from the normally off position to the 
contact position, said actuating means including an 
operating member coupled to the contact member 
and movable integrally therewith, said operating 
member having an end portion projecting out 
wardly from the casing through said opening of the 
casing, and said operating member being manually 
operable from outside the casing, said actuating 
means including indicating means for indicating a 
shift of said operating member. 

8. An apparatus according to claim 7, wherein said 
indicating means has a scale disposed on an outer sur 
face of the casing in the vicinity of the opening. 

9. An electrophotographic apparatus, comprising: 
image forming means including an image carrier, for 
forming an image on a recording medium; 
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magnetic primary cleaning means for magneti 
cally cleaning a surface of the image carrier for 
each cycle of image formation; 

mechanical cleaning means for supplementing said 
primary cleaning means by mechanically cleaning 
the surface of the image carrier, said mechanical 
cleaning means including a contact member mov 
able between a contact position where the contact 
member is in contact with the surface of the image 
carrier, thereby cleaning the surface, and an off 
position where the contact member is kept spaced 
apart from the surface of the image carrier, the 
contact member normally being in the off position; 

a casing containing the image forming means, the 
magnetic primary cleaning means, and the me 

chanical cleaning means; and 
actuating means for selectively moving the contact 
member from the normally off position to the 
contact position, said actuating means including an 
operating member coupled to the contact member 
and movable integrally therewith, said operating 
member being arranged in the casing and having an 
end portion manually operable from outside the 
casing, said casing including an opening facing the 
end portion of the operating member, and a cover 
for exposing and closing the opening. 

10. An electrophotographic apparatus, comprising: 
image forming means including an image carrier, for 
forming an image on a recording medium; 
magnetic primary cleaning means for magneti 
cally cleaning a surface of the image carrier for 
each cycle of image formation; 

mechanical cleaning means for supplementing said 
primary cleaning means by mechanically cleaning 
the surface of the image carrier, said mechanical 
cleaning means including a contact member mov 
able between a contact position where the contact 
member is in contact with the surface of the image 
carrier, thereby cleaning the surface, and an off 
position where the contact member is kept spaced 
apart from the surface of the image carrier, the 
contact member normally being in the off position; 
and 

actuating means for selectively moving the contact 
member from the normally off position to the 
contact position, said actuating means including 
drive means for moving the contact member to the 
contact position, and control means for actuating 
the drive means at predetermined time intervals 
and for predetermined operating time durations, 
said control means including means for changing at 
least one of said operating time durations and said 
time intervals when a predetermined number of 
said time intervals has occurred. 
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