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(57) ABSTRACT 
Fluctuations in chargeability in an initial State are expected 
to be Small. If a charging member is new, an image forming 
apparatus performs a Supply operation for Supplying a 
developer or a lubricant prior to an image forming operation 
in such a manner that the developer or the lubricant adheres 
to a Surface of the charging member. 

17 Claims, 10 Drawing Sheets 
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1. 

IMAGE FORMING APPARATUS HAVING AN 
IMAGE BEARING MEMBER CHARGED 
WITH PREDETERMINED POLARITY AND 

POTENTIAL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an image forming appa 

ratus Such as a copier and a printer for performing image 
formation by using image forming processes including a 
process by which an image bearing member Such as an 
elecrophotographic photosensitive member or an electro 
static recording dielectric member is charged with a prede 
termined polarity and a predetermined potential. 

2. Description of the Related Art 
Conventionally, an image forming apparatus using an 

electrophotographic method often employs a process car 
tridge system. Such an image forming apparatus includes a 
cartridge that is attachable to and detachable from an appa 
ratus main body thereof. The cartridge is integrally formed 
including a rotatable photosensitive member and a process 
unit acting upon the photosensitive member. 

The use of the process cartridge system enables a user to 
perform maintenance work on the apparatus, which elimi 
nates the necessity for maintenance work by a service 
person. This can markedly enhance operability. Thus, the 
process cartridge system has been widely used in the elec 
trophotographic image forming apparatuses. 

In the image forming apparatus Such as a laser beam 
printer and a copier employing the electrophotographic 
method, a photosensitive member uniformly charged by a 
charging roller is first irradiated with light (e.g., laser beam) 
corresponding to image information to form an electrostatic 
latent image thereon. Subsequently, a developing device 
supplies developer (toner) to visualize the electrostatic latent 
image as a developed image (a toner image). The developed 
image is transferred from the photosensitive member onto a 
recording material Such as a sheet, so that the image is 
formed on the recording material and then output. 
The image forming apparatus employing Such a transfer 

method may include a cleaner (a cleaning device) that 
removes residual transfer developer, which is remaining on 
the photosensitive member without being transferred to the 
recording material, from a surface of the photosensitive 
member. In such a case, the residual transfer developer is 
treated as waste developer. However, it is desired that the 
waste developer should not be generated from an environ 
mental protection standpoint. Accordingly, there is an image 
forming apparatus in which a developing device performs 
“development and cleaning at the same time without using 
a cleaner. More specifically, after a developed image is 
transferred from a photosensitive member, the developing 
device removes a residual transfer developer from a surface 
of the photosensitive member. The developing device col 
lects the residual transfer developer, and reuses the collected 
developer. In other words, the image forming apparatus 
employs a developer recycling process. 
The term “development and cleaning at the same time” 

used herein indicates a method for collecting developer 
remaining on a photosensitive member without being trans 
ferred to a recording material by using a residual toner 
collection bias when a next or Subsequent development 
process is performed. More specifically, the method uses a 
fogging prevention potential difference Vback that is a 
potential difference between a direct current voltage applied 
to the developing device and a Surface potential of the 
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2 
photosensitive member. According to this method, the 
developing device can collect the residual transfer devel 
oper, and reuse the collected residual transfer developer in 
the next or Subsequent development process. This can elimi 
nate waste developer and save maintenance work. More 
over, a so-called cleanerless image forming apparatus in 
which the residual transfer developer is collected by the 
developing device has an advantage in size. More specifi 
cally, since the image forming apparatus does not need to 
have the cleaning device, there is an advantage that size of 
the image forming apparatus can be markedly reduced. 

In an image forming apparatus using a contact-type 
charging member (a charging roller), the charging member 
that contacts an image bearing member may pick up residual 
developer from a surface of the image bearing member. This 
may cause the residual developer to adhere to a surface of 
the charging member. Consequently, in a case where print 
ing is repeatedly performed (durability), there is a possibility 
that chargeability may deteriorate due to an adhesion 
amount of the developer to the charging member. 

Particularly, when the cleanerless image forming appara 
tus forms an image, residual transfer developer is liable to 
enter into a charging nip Serving as a contact portion 
between the contact-type charging member and the image 
bearing member. This causes the developer to adhere to a 
Surface of the contact-type charging member. In a case 
where there is developer on the contact-type charging mem 
ber, a charging potential of the image bearing member varies 
depending on a developer adhesion amount. Such a phe 
nomenon may appear as fluctuations in halftone image 
density. 

Japanese Patent Application Laid-Open No. 2002-207353 
discusses a method for stabilizing a charging potential while 
reducing fluctuations in chargeability. According to the 
method, charging accelerator and developer are mixed and 
applied beforehand to a new charging member. This reduces 
fluctuations in chargeability and stabilizes a charging poten 
tial when use of an apparatus is in initial state. 
As for such a method, however, the admixture needs to be 

applied when the charging member is produced. This may 
lower productivity. In addition, there is a possibility that the 
applied admixture may drop onto an image forming appa 
ratus or inside an apparatus body due to, for example, 
vibration during transport. 

Accordingly, there has been a demand to reduce the 
fluctuations in the chargeability in the initial state without 
application of the admixture beforehand when the image 
forming apparatus is produced. 

SUMMARY OF THE INVENTION 

According to an aspect of the present invention, an image 
forming apparatus includes an image bearing member con 
figured to bear a developer image, a charging member 
configured to contact the image bearing member, a transfer 
unit configured to transfer the developer image, and a 
developing unit configured to Supply developer having a 
predetermined polarity to the image bearing member to form 
a developer image, and to collect developer remaining on the 
image bearing member after the developer image is trans 
ferred, wherein, in a case where the charging member is new, 
a Supply operation for Supplying developer or lubricant is 
performed prior to an image forming operation in Such a 
manner that the developer or the lubricant having a polarity 
different from the predetermined polarity adheres to a sur 
face of the charging member. If the charging member is new, 
a Supply operation for Supplying a developer or a lubricant 
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is performed prior to an image forming operation Such that 
the developer or the lubricant having a polarity different 
from the predetermined polarity adheres to a surface of the 
charging member. 

Further features of the present invention will become 
apparent from the following description of exemplary 
embodiments with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sequence diagram illustrating a sequence 
according to a first exemplary embodiment. 

FIG. 2 is a diagram illustrating an image forming appa 
ratus according to the first exemplary embodiment. 

FIG. 3 is an enlarged view illustrating one portion of the 
image forming apparatus according to the first exemplary 
embodiment. 

FIG. 4 is a diagram illustrating a relationship between an 
adhesion amount of developer to a charging member and a 
charging potential of an image bearing member. 

FIG. 5 is a diagram illustrating a relationship between a 
halftone image density and a number of printed sheets when 
the sequence according to the first exemplary embodiment is 
not performed. 

FIG. 6A is a diagram illustrating a developer Supply 
operation performed prior to an image forming operation, 
and FIG. 6B is a diagram illustrating the image forming 
operation. 

FIG. 7 is a schematic diagram illustrating an image 
forming apparatus including a plurality of image bearing 
members. 

FIG. 8 is a diagram illustrating a bias relationship when 
the sequence according to the first exemplary embodiment is 
performed by changing biases of other members or units. 

FIG. 9A is a diagram illustrating a developer supply 
operation performed prior to an image forming operation 
according to a third exemplary embodiment, and FIG.9B is 
a diagram illustrating the image forming operation accord 
ing to the third exemplary embodiment. 

FIG. 10 is a diagram illustrating a bias relationship when 
a sequence according to the third exemplary embodiment is 
performed. 

DESCRIPTION OF THE EMBODIMENTS 

Various exemplary embodiments, features, and aspects of 
the invention will be described in detail below with refer 
ence to the drawings. Sizes, materials, shapes, and relative 
arrangements of components described in the exemplary 
embodiments should be selected as appropriate according to 
various conditions and configurations of an apparatus to 
which the present invention is applied. Thus, the scope of the 
present invention is not limited to the following exemplary 
embodiments. 
(Cleanerless Image Forming Apparatus and Image Forming 
Process) 

FIG. 2 is a diagram illustrating a schematic configuration 
of a printer 100 serving as an image forming apparatus 
according to a first exemplary embodiment of the present 
invention. The diagram illustrated in FIG. 2 is a sectional 
view as seen along an axial direction of an image bearing 
member in a normally installed state. In FIG. 2, a direction 
from the top to the bottom represents a vertical direction, 
whereas a direction from the right to the left represents a 
horizontal direction. 

In the present exemplary embodiment, the printer 100 
includes a photosensitive drum 1 Serving as an image 
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4 
bearing member and a charging roller 2 serving as a charg 
ing member. The photosensitive drum 1 and the charging 
roller 2 form an image bearing member unit. Moreover, the 
printer 100 includes a developing device (a developing unit) 
4. The developing device 4 includes at least a developing 
sleeve (a developing roller) serving as a developer bearing 
member, and a development frame member in which devel 
oper is stored. The developing device 4 is attachable to and 
detachable from an apparatus body of the printer 100. 
However, the configuration is not limited thereto. The image 
bearing member unit may also be attachable to and detach 
able from the apparatus body of the printer 100. Moreover, 
the image bearing member unit and the developing unit may 
be integrally formed to be a process cartridge. The process 
cartridge may also be detachable from the apparatus body of 
the printer 100. 
An image forming operation is described below with 

reference to FIGS. 2 and 3. 
When the printer 100 starts an image forming operation, 

the photosensitive drum 1 serving as the image bearing 
member is rotationally driven by a drive motor at a circum 
ferential speed of 150 mm/sec in a direction indicated by an 
arrow illustrated in FIG. 2. 
The printer 100 uses the charging roller 2 serving as the 

charging member to charge a Surface of the photosensitive 
drum 1. The printer 100 performs processing for stabilizing 
a charging potential prior to the image forming operation 
described below. 
The charging roller 2 receives a voltage (Vpri) of -1500V 

at a predetermined timing from a charging power Supply 2a 
illustrated in FIG. 3, so that the surface of the photosensitive 
drum 1 is uniformly charged with -800V. 
A laser exposure unit 3 serving as an exposure device 

irradiates the charged photosensitive drum 1 with laser beam 
according to image data. The photosensitive drum 1 is 
repeatedly irradiated with the laser beam in a main scanning 
direction (a photosensitive member rotation axis direction) 
and a Sub-Scanning direction (a photosensitive member 
Surface movement direction). This forms an electrostatic 
latent image on the photosensitive drum 1. 
The developing device 4 serving as the developing unit is 

detachably disposed to the apparatus body of the printer 100. 
The developing device 4 can be replaced with new one when 
the lifetime thereof ends. The developing device 4 can 
develop the electrostatic latent image formed on the photo 
sensitive drum 1 by using a developing sleeve to which a 
developing bias (Vdc) of -500V is applied from a develop 
ing bias power supply 4a illustrated in FIG. 3. 
The developing device 4 is described below. The devel 

oping sleeve 41 is rotatably Supported by the developing 
device 4, and rotationally driven at a circumferential speed 
of 14.0% with respect to that of the photosensitive drum 1. 
The developing sleeve 41 is formed of an aluminum hollow 
tube and a conductive elastic rubber layer formed around the 
hollow tube. The conductive elastic rubber layer has a 
Surface roughness Ra of 1.0 um to 2.0 um to convey 
developer. The developing sleeve 41 includes therein a 
magnet roller 43 serving as a magnet. The magnet roller 43 
is fixed to the developing sleeve 41. In the developing device 
4, an agitation member 44 agitates magnetic one-component 
black developerT (negative charge characteristic) serving as 
a developer. Such agitation enables the developer to be 
supplied to a surface of the developing sleeve 41 with 
magnetic force of the magnet roller 43 inside the developing 
device 4. The developer supplied to the surface of the 
developing sleeve 41 passes through a developing blade 42 
serving as a regulation member for regulating a thickness of 
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a developer layer. Upon passing through the developing 
blade 42, the developer is regulated into a uniform thin layer 
and triboelectrically charged with a negative polarity. Sub 
sequently, the developer is conveyed to a development 
position at which the developer contacts the photosensitive 
drum 1, thereby developing the electrostatic latent image on 
the photosensitive drum 1. 

The developed image (i.e., visualized image) on the 
photosensitive drum 1 is further conveyed to a contact 
portion of a transfer roller 5 serving as a transfer unit, and 
is transferred onto a recording material R conveyed in 
synchronization with the developed image. A transfer bias is 
applied between the transfer roller 5 and the photosensitive 
drum 1 by a power supply 5a illustrated in FIG. 3. 
The recording material R onto which the developed image 

has been transferred is conveyed to a fixing device 7. In the 
fixing device 7, heat and pressure are applied to the record 
ing material R onto which the developed image has been 
transferred, thereby fixing the transferred developed image 
on the recording material R. 

Meanwhile, after the developed image is transferred, 
residual transfer developer remaining on the photosensitive 
drum 1 without being transferred onto the recording material 
R is conveyed toward the charging roller 2. At this time, a 
voltage (-1500V) for charging the photosensitive drum 1 is 
being applied to the charging roller 2. When the residual 
transfer developer is conveyed near a nip portion, the 
photosensitive drum 1 and most of the residual transfer 
developer are negatively charged by a discharge of the 
electric charge from the charging roller 2. As a result, since 
most of the residual transfer developer is negatively charged 
in a forcible manner, there is an electric field between the 
charging roller 2 and the negatively charged photosensitive 
drum 1. The electric field enables the residual transfer 
developer to pass through the charging roller 2 without 
adhering to the charging roller 2. Although most of the 
developer is charged with the negative polarity by the 
discharge of electric charge from the charging roller 2 as 
described above, a small amount of the developer is not 
charged with the negative polarity. Such a developer may 
adhere to the charging roller 2. To suppress such an adhesion 
of the developer, a gear rotates the charging roller 2 in the 
same direction as the photosensitive drum 1 at a circumfer 
ential speed of 110%, with respect to that of the photosen 
sitive drum 1, so that the charging roller 2 is rotationally 
driven at a higher circumferential speed than the photosen 
sitive drum 1. In this way, the developer is negatively 
charged by friction between the charging roller and the 
photosensitive drum 1, and returned to the photosensitive 
drum 1 by the electric field. A circumferential speed of the 
charging roller 2 serving as the charging member is desir 
ably set from 110% to 140%. Hence, an adhesion amount of 
the developer to the charging roller 2 is usually reduced by 
negatively charging the developer by the discharge of elec 
tric charge from the charging roller 2 and by the friction 
generated by the circumferential speed difference. 

After passing through the charging roller 2, the residual 
transfer developer is conveyed to a development position 
along with the rotation of the photosensitive drum 1. In this 
state, a potential difference (Vback) in a non-image forming 
portion is -300V, where a dark area potential (Vd) on the 
surface of the photosensitive drum 1 is -800V. and a 
developing bias (Vdc) is -500V. Thus, the residual transfer 
developer adheres to the developing sleeve 41, and is 
collected into the developing device 4. This is called “devel 
opment and cleaning at the same time'. However, the 
development and the cleaning do not need to be performed 
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6 
precisely at the same time. In an image forming portion, the 
developer does not adhere to the developing sleeve 41 as 
there is an electric field generated by a light area potential 
(V1) of -100V on the surface of the photosensitive drum 1 
and a developing bias (Vdc) of -500V. However, since an 
image is Supposed to be formed in the image forming 
portion, the developer remains on the photosensitive drum 1 
and is later transferred. Such processing is repeated to 
execute the image forming operation. 

In the present exemplary embodiment, the image forming 
operation includes a rotation operation Such as a pre-rotation 
and a post-rotation performed in a normal image forming 
operation. 
A potential of a photosensitive drum serving as an image 

bearing member may be affected depending on an adhesion 
amount of the developer to a charging member. As illus 
trated in FIG. 4, when an adhesion amount of the developer 
to a new charging member increases, a dark area potential 
(Vd) on a Surface of the photosensitive drum increases. 
When the adhesion amount of the developer to the charging 
member reaches 2 g/m or greater, chargeability becomes 
stable, and thus the potential of the photosensitive drum 
serving as the image bearing member becomes stable. 
Thereafter, even when the adhesion amount of the developer 
to the charging member further increases, the potential of the 
photosensitive drum remains at a constant level. For 
example, when the adhesion amount of the developer to the 
charging member is from 2 g/m or greater to 3 g/m or less, 
an increased amount of the potential of the photosensitive 
drum is constant. This indicates that the potential of the 
photosensitive drum is stable. Moreover, when the adhesion 
amount of the developer to the charging member is further 
increased, an increased amount of the potential of the 
photosensitive drum starts to decrease gradually. On the 
other hand, if developer adheres to a new charging member 
to which nothing has adhered, a potential difference Vback 
from a developing bias (Vdc) increases. This causes fluc 
tuations in halftone image density. In a conventional case as 
illustrated in FIG. 5, a halftone image density gradually 
decreases from an initial State, and becomes a steady value 
when the number of printed sheets reaches 20. 

In the above-described drive configuration of the charging 
roller serving as the charging member, there is no particle 
interposed in the charging roller in an initial State (new), in 
particular. Hence, the frictional resistance to the photosen 
sitive drum is high, and thus the driving torque is high. 
Consequently, the drive motor of the apparatus body needs 
to be changed to a high-power motor to stably drive the 
charging member. Such a change may further increase costs. 
(Configuration of the Present Exemplary Embodiment) 

In the present exemplary embodiment, a sequence is 
performed so that a certain amount of developer adheres to 
a new charging member prior to an image forming opera 
tion. With the sequence, a drum potential (Vd) is appropri 
ately controlled. Herein, such a sequence is also called a 
Supply operation by which a developer is Supplied in Such a 
manner that the developer adheres to the charging member. 
Moreover, the sequence is performed by a signal processing 
unit Such as a central processing unit (CPU). 

In the present exemplary embodiment, the apparatus body 
of the printer 100 and a charging device respectively include 
a memory 45a and a memory 45b each serving as a storage 
unit. Data and information can be written into and read from 
these memories 45a and 45b whenever necessary. A non 
volatile memory can store data even when the printer 100 is 
turned off. In the present exemplary embodiment, the non 
volatile memory 45b stores a number of printed sheets of the 
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charging device as history information of the charging 
device, whereas the memory 45a stores the history infor 
mation of the charging device when the printer 100 is turned 
on or in a standby state. A state of the charging device or the 
charging member is determined based on the history infor 
mation. For example, if the number of printed sheets is zero, 
it is determined that the charging device or the charging 
member is new. 
The sequence according to the present exemplary embodi 

ment is described with reference to FIG. 1. 
In step S101, the printer 100 serving as an image forming 

apparatus is turned on or in a standby State. In step S102, the 
CPU reads the memory 45b of the charging device to 
determine whether usage history information (hereinafter, 
referred to as charge history) of the charging device or the 
charging member indicates Zero (0 sheet). In other words, 
the CPU determines whether the charging device or the 
charging member is new. If the charge history does not 
indicate Zero (NO in step S102), the sequence proceeds to 
step S104. In step S104, the printer 100 shifts to the standby 
state. If the charge history indicates Zero (YES in step S102), 
the CPU determines that the charging member is new, and 
the sequence proceeds to step S103. In step S103, the CPU 
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performs the sequence for causing a certain amount of 25 
developer to adhere to the charging roller 2 serving as the 
charging member. Thereafter, in step S104, the printer 100 
shifts to the standby state, and performs a normal image 
forming operation. 
The sequence performed in step S103 is described in 

8 
from that in the development are caused to adhere to the 
charging member, so that an amount of the particles having 
the different polarity is increased on a surface of the charg 
ing member. 
When the sequence is performed for 10 seconds, the 

photosensitive drum 1, the charging roller 2, and the devel 
oping roller rotate 24 times, 58 times, and 61 times, respec 
tively. 

Such a sequence is performed in the following conditions. 
A process speed is 150 mm/s, the photosensitive drum 1 has 
a diameter d of 20 mm, the charging roller 2 serving as the 
charging member has a diameter d of 9 mm, and the 
developing roller serving as a developer bearing member has 
a diameter d of 11 mm. The charging roller serving as the 
charging member and the developing roller serving as the 
developer bearing member are rotationally driven at circum 
ferential speeds of 110% and 140%, respectively, with 
respect to that of the photosensitive drum 1. 

Table 1 illustrates a relationship between fluctuations of 
halftone image density (also referred to as HT density), toner 
adhesion amount, and the number of printed sheets. 

In Table 1, an exemplary embodiment 1-1 indicates a case 
where the aforementioned sequence was performed, 
whereas a conventional example indicates a case where the 
sequence of the present exemplary embodiment was not 
performed. In other words, in the conventional example, a 
normal image forming operation was performed without a 
Supply operation prior to the image forming operation. 
Moreover, in Table 1, an exemplary embodiment 1-2 indi 
cates a case where a developing bias (Vdc) at the time of ... 30 detail. In the present exemplary embodiment, a developing performing the sequence was set to -500V. In other words, 

bias (Vdc) is set to -300V which is lower than that in the the Vback was set to -300V which was the same as that in 
normal image forming operation (-500V) in terms of abso- the normal image forming operation, and components such 
lute values. In other words, the Vback is increased to -500V. as the charging member and the photosensitive drum 1 were 
from that in the image forming operation to drive the driven without exposure processing. 

TABLE 1. 

EXEMPLARY EXEMPLARY 
CONVENTIONAL EMBODIMENT EMBODIMENT 

SEQ EXAMPLE 1-2 1-1 
TIME NONE (O SEC) 10 SECONDS 10 SECONDS 

SETTING HT ADHESION HT ADHESION HT ADHESION 
ITEM DENSITY AMOUNT g/m2 DENSITY AMOUNT DENSITY AMOUNT 

NUMBER OF 1 1.2 O.1 1 0.7 O.8 1.7 
PRINTED 5 1 1 O.9 1 O.8 2 
SHEETS 10 O.9 1.25 O.8 1.5 O.8 2.2 

2O O.8 1.7 O.8 1.7 O.8 2.7 
30 O.8 2.2 O.8 2.2 O.8 3 

50 
charging member, thereby executing the sequence (FIG. 
6A). In the sequence, the charging member is driven for 10 
seconds. This causes a larger amount of fogging developer 
than that in the normal image formation to adhere to the 
charging member before the image forming operation is 
performed (FIG. 6A). Herein, the fogging developer is a 
developer charged with a polarity different from that of a 
developer used to develop an electrostatic image (or an 
electrostatic latent image) on the photosensitive drum 1 to 
form a developed image. Assuming that a developer having 
a predetermined polarity for formation of a developed image 
is normally charged (negatively charged in the present 
exemplary embodiment), the fogging developer is oppo 
sitely charged (positively charged in the present exemplary 
embodiment), and has characteristics to adhere to the charg 
ing member with higher efficiency. Moreover, in the present 
exemplary embodiment, particles having a polarity different 

55 

60 

65 

In the conventional example, a printer needed to print 
approximately 20 pages before halftone image density 
became stable. On the other hand, in the exemplary embodi 
ment 1-1, halftone image density was stable from an initial 
state. Even in a potential setting as the exemplary embodi 
ment 1-2, a drum potential became stable when 10 pages 
were printed, which was faster than the conventional 
example. Accordingly, each of the exemplary embodiments 
1-1 and 1-2 indicated that adhesion of an appropriate amount 
of toner to the charging member reduced fluctuations in 
chargeability in an initial state and stabilized the chargeabil 
ity in comparison with the conventional example. Moreover, 
in the exemplary embodiment 1-1, not only output images 
were stabilized, but also driving torque was reduced. It is 
conceivable that the developer functioned as a lubricant in a 
contact portion between the charging roller 2 and the pho 
tosensitive drum 1. 
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In the present exemplary embodiment, the developing 
bias (Vdc) is changed to have a large Vback. However, a 
charging bias (Vpri) applied to the charging member or a 
transfer bias applied to the transfer member may be changed. 
Further, a voltage (a blade bias) may be applied to the 
developing blade 42 serving as the regulation member, so 
that a fogging developer adheres to the charging member. 
Moreover, a plurality of biases may be changed to execute 
the sequence of developer Supply operation. For example, 
the developing bias and the blade bias may be simultane 
ously changed to cause the fogging developer to efficiently 
adhere to the charging member. 

In other words, in any of the developer bearing member, 
the charging member, the transfer unit, and the regulation 
member, a voltage applied in the image forming operation is 
desirably different from a voltage applied in the developer 
Supply operation for causing a developer to adhere to the 
charging member. For example, as illustrated in FIG. 8, 
when a bias is set, a fogging developer adheres to a new 
charging member. In a case “b' in an example table illus 
trated in FIG. 8, a blade bias of the developing blade serving 
as a regulation member may be changed. If the bias of the 
developing blade is close to a bias of the developing roller 
(developing unit), fogging developer tends to occur. In the 
case “b’, the biases of the developing blade and the devel 
oping roller are at the same potential, and the fogging 
developer occurs. Moreover, the bias of the developing 
roller may be changed to -100V as illustrated in a case “c”. 
In such a case, a potential difference (AV) is -300V which 
is the same as when an image is formed in a case 'a' 
illustrated in FIG. 8. However, since the possibility of 
fogging developer occurring increases with an increase in 
Vback, the fogging toner tends to occur in the case 'c'. 
As described in the exemplary embodiment 1-2, the same 

Voltage (bias) as that used in the image forming operation 
may be applied to the developer bearing member, the 
charging member, and the regulation member. In Such a 
case, a certain amount of fogging developer adheres to the 
charging roller if the charging roller is driven without 
exposure processing. Hence, a certain effect is achieved. 

Moreover, in the present exemplary embodiment, a fog 
ging developer is Supplied to the charging member so that 
developer efficiently adheres to the charging member. How 
ever, developer (normally charged developer) used in the 
normal image formation may be used. In such a case, a 
similar effect can be achieved by prolonging a sequence time 
and reducing the charging bias (Vpri) to be lower than the 
drum potential (Vd). Herein, it is desired that a voltage not 
be applied to the transfer roller serving as the transfer unit, 
or the photosensitive drum be separated from the transfer 
roller. In the present exemplary embodiment, the printer 100 
serving as the image forming apparatus includes a contact 
and separation mechanism for causing the developing roller 
serving as the developer bearing member and the photosen 
sitive drum serving as the image bearing member to contact 
each other and to be separated from each other. Thus, when 
the printer 100 is new, the developing roller and the photo 
sensitive drum are not in contact with each other. The 
sequence according to the present exemplary embodiment 
starts after the developing roller and the photosensitive drum 
contact each other. However, the present exemplary embodi 
ment is not limited thereto. The present exemplary embodi 
ment may be applied to an apparatus in which a developing 
roller and an image bearing member are in contact with each 
other from an initial state. 

Further, there are cases where the developing roller and 
the developing blade have been coated with a lubricant other 
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10 
than the developer to reduce an initial driving torque. A 
coating agent includes TOSPEARL and phenol resin in 
addition to the developer. In the present exemplary embodi 
ment, the operation for Supplying the developer has been 
described. However, the present exemplary embodiment is 
not limited to the developer supply operation. The present 
exemplary embodiment may be applied to an operation for 
Supplying the aforementioned coating agent. In Such a case, 
a similar effect can be achieved. 

Moreover, the present exemplary embodiment has been 
described using the configuration including the detection 
unit for detecting a new charging unit. However, in a case 
where an image forming apparatus does not include Such a 
detection unit, the image forming apparatus may determine 
whether the charging unit is replaced based on door opening 
and closing of an apparatus body. If the image forming 
apparatus determines that the charging device is replaced, 
the above-described sequence is performed. 
A second exemplary embodiment is described. In the 

present exemplary embodiment, a sequence time similar to 
the above exemplary embodiment 1-1 is optimized accord 
ing to the environment. 

In the present exemplary embodiment, moreover, a 
memory 45b serving as a storage unit disposed in a charging 
device stores temperature and humidity information as usage 
environment in addition to information about the number of 
printed sheets. Generally, an adhesion speed of developer to 
a charging member is lowered in environment with high 
temperature and high humidity. Thus, a sequence time 
necessary to stabilize halftone image density needs to be 
longer in Such an environment. 

In the present exemplary embodiment, a sequence time is 
determined by using the temperature and humidity informa 
tion. The sequence time determined in the present exemplary 
embodiment is more appropriate than that in the exemplary 
embodiment 1-1. In the present exemplary embodiment, a 
CPU serving as a computation unit determined a sequence 
time T (second)=OxTO (second), where C. is a temperature 
and humidity correction coefficient illustrated in Table 2, 
and T0 is a sequence time of the exemplary embodiment 1-1 
(i.e., 10 seconds according to the exemplary embodiment 
1-1). However, the correction method using the temperature 
and humidity history is not limited thereto. 

TABLE 2 

HUMIDITY 9% 

C. O 20 40 60 80 100 

TEMPERATURE 40 O.9 1 1.2 1.S 1.7 2 
o C. 3O O.8 O.9 1 12 1.5 1.7 

2O O.7 O.8 O.9 1 O.8 1.5 
10 O.6 0.7 O.8 O.9 1 2.7 
O O.S. O.6 0.7 O.8 0.9 1 

In the present exemplary embodiment, an image output 
result acquired at a room temperature of 40° C. and a 
humidity of 90% is illustrated together with that of the 
exemplary embodiment 1-1. When the room temperature is 
40° C. and the humidity is 90%, the temperature and 
humidity correction coefficient C. is 1.85. The sequence time 
T (second)=1.85x10–18.5 (second). Therefore, the sequence 
time is 18.5 seconds. 
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TABLE 3 

EXEMPLARY EXEMPLARY 
EMBODIMENT 1-1 EMBODIMENT 2 

HT ADHESION HT ADHESION 
DENSITY AMOUNT g/m2 DENSITY AMOUNT 

NUMBER 1 1.1 O.6 O.8 1.7 
OF 5 O.9 1 O.8 2 
PRINTED 10 O.8 1.6 O.8 2.2 
SHEETS 2O O.8 2 O.8 2.7 

30 O.8 2.5 O.8 3 

In the exemplary embodiment 1-1, a good result was not 
acquired under the environment with the room temperature 
of 40°C. and the humidity of 90%. A halftone image density 
became stable at a certain value when approximately 10th 
sheet was printed from beginning of the image printing. In 
the present exemplary embodiment, on the other hand, an 
image density was stable from the beginning of the image 
printing. 

Accordingly, a change in the sequence time according to 
the usage environment can provide a more Suitable effect. 

In the present exemplary embodiment, the sequence (Sup 
ply operation) time is changed. Alternatively, a charging bias 
applied to the charging member or a developing bias applied 
to the developing sleeve during the Supply operation may be 
changed. 

In the present exemplary embodiment, moreover, the 
sequence time is changed by using the temperature and 
humidity correction coefficient based on the temperature and 
humidity information. However, one of temperature infor 
mation and humidity information may be acquired, so that a 
sequence time is calculated based on the acquired informa 
tion. For example, information about temperature inside the 
image forming apparatus (particularly, information about 
temperature near the charging member) may be acquired, so 
that a sequence time is calculated based on the acquired 
temperature information. Alternatively, a sequence time may 
be calculated based on humidity information. 
(Other) 
The image forming apparatus for forming an image with 

one photosensitive drum has been described above. How 
ever, the image forming apparatus is not limited thereto. For 
example, as illustrated in FIG. 7, each of the exemplary 
embodiments may be applied to an image forming apparatus 
including a plurality of photosensitive drums 1. In FIG. 7, 
the image forming apparatus includes a transfer unit 5 for 
transferring developer from the photosensitive drum 1 to a 
belt 503 serving as an intermediate transfer member. More 
over, the image forming apparatus includes a secondary 
transfer unit 502 for transferring the developer transferred to 
the intermediate transfer member to a recording material. 
The image forming apparatus also includes a contact and 
separation mechanism 504 serving as a cam. The contact and 
separation mechanism 504 causes a developing roller and 
the photosensitive drum 1 to contact each other and to be 
separated from each other. 
An image forming apparatus according to a third exem 

plary embodiment is described. A configuration of the image 
forming apparatus according to the present exemplary 
embodiment is similar to that of the first exemplary embodi 
ment. 

In a case where a charging roller is rotationally driven at 
circumferential speed without a coating agent applied 
thereto similar to the first and second exemplary embodi 
ments, large friction is generated between a charging mem 
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12 
ber and an image bearing member in an initial state due to 
absence of developer on a contact surface therebetween. If 
the charging member discharges to the image bearing mem 
ber, the friction is further increased by the influence exerted 
by a discharge product. In Such a state, rotation of the 
charging member may damage a surface layer of the charg 
ing member. 

Consequently, in the aforementioned Supply operation, a 
charging bias (Vpri) is desirably set to a discharge start 
voltage (Vth) or lower. More specifically, a voltage that is 
not discharged to the image bearing member is desirably 
applied to the charging member. A sequence performed 
according to the present exemplary embodiment is illus 
trated in FIG. 9. In the present exemplary embodiment, a 
discharge start voltage (Vth) is 600V (Vth=600V). If a 
charging bias (Vpri) is -500V (i.e., -500VsVth), the image 
bearing member is not charged. Thus, a drum potential 
(Vd)=OV. Herein, each bias illustrated in FIG. 8 according to 
the first exemplary embodiment can be changed, for 
example, as a case “b1 and a case “c1 illustrated in FIG. 
10. 
The applied bias to the charging member described herein 

is merely one example. As long as VprisVth is satisfied, a 
similar effect can be achieved with any bias. 

Moreover, an operation time of the above sequence is 
desirably longer than a duration of time from when the 
apparatus starts until a developer or a lubricant reaches the 
charging roller from the developer bearing member. Then, 
the operation can be shifted to the supply operation of the 
first or second exemplary embodiment. 
When the image forming apparatus is installed (an initial 

state), large friction is generated in Such a contact-type 
charging member since there is no developer on a contact 
Surface between the charging member and the image bearing 
member. If the charging member discharges to the image 
bearing member, the friction is further increased by the 
influence exerted by discharge product. In Such a state, 
rotation of the charging member may damage a surface layer 
of the charging member. 

Moreover, in a case where the surface layer of the 
charging member is damaged, other problems may occur. 
For example, a charging failure of the image bearing mem 
ber may occur, and an amount of developer adhering to the 
Surface of the contact-type changing member may be locally 
changed. 

However, the execution of the sequence according to the 
present exemplary embodiment enables the lubricant to be 
provided on the contact Surface, so that the driving torque 
for the charging member is reduced. This can reduce an 
increase in the friction force, thereby reducing the damage 
to Surface layer of the charging member due to the discharge. 

According to the exemplary embodiments of the present 
invention, fluctuations in chargeability in an initial state can 
be reduced. 

While the present invention has been described with 
reference to exemplary embodiments, it is to be understood 
that the invention is not limited to the disclosed exemplary 
embodiments. The scope of the following claims is to be 
accorded the broadest interpretation so as to encompass all 
Such modifications and equivalent structures and functions. 

This application claims the benefit of Japanese Patent 
Applications No. 2014-122708, filed Jun. 13, 2014, and No. 
2015-079489, filed Apr. 8, 2015, which are hereby incorpo 
rated by reference herein in their entirety. 
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What is claimed is: 
1. An image forming apparatus comprising: 
an image bearing member configured to bear a developer 

1mage: 
a charging member configured to contact the image bear 

ing member; 
a transfer unit configured to transfer the developer image: 

and 
a developing unit configured to supply developer having 

a predetermined polarity to the image bearing member 
to form a developer image, and to collect developer 
remaining on the image bearing member after the 
developer image is transferred, 

wherein, in a case where the charging member is new, a 
Supply operation for supplying developer or lubricant is 
performed prior to an image forming operation in such 
a manner that the developer or the lubricant having a 
polarity different from the predetermined polarity 
adheres to a surface of the charging member, 

wherein an absolute value of a potential difference 
(Vback) between the image bearing member and the 
developing unit in the Supplying operation is larger 
than that in the image forming operation. 

2. The image forming apparatus according to claim 1, 
wherein a Voltage applied to at least one of the developing 
unit and the charging member differs between when applied 
in the Supply operation and when applied in the image 
forming operation. 

3. The image forming apparatus according to claim 1, 
wherein an absolute value of a voltage applied to the 
developing unit in the Supply operation is smaller than that 
of a Voltage applied to the developing unit in the image 
forming operation. 

4. The image forming apparatus according to claim 1, 
wherein the developing unit includes a developer bearing 
member configured to bear developer, and a regulation 
member configured to regulate a thickness of a developer 
layer borne on the developer bearing member, and 

wherein a voltage applied to the regulation member in the 
Supply operation differs from a voltage applied to the 
regulation member in the image forming operation. 

5. The image forming apparatus according to claim 1, 
wherein the developing unit includes a developer bearing 
member configured to bear developer, and a regulation 
member configured to regulate a thickness of a developer 
layer borne on the developer bearing member, and 

wherein a Voltage applied to the developer bearing mem 
ber in the supply operation differs from a voltage 
applied to the developer bearing member in the image 
forming operation. 

6. The image forming apparatus according to claim 1, 
wherein a circumferential speed of the charging member is 
higher than that of the image bearing member. 

7. The image forming apparatus according to claim 1, 
wherein, the developing unit includes a developer bearing 
member configured to bear developer, and 
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14 
wherein the supply operation is performed after the devel 

oper bearing member contacts the image bearing mem 
ber. 

8. The image forming apparatus according to claim 1, 
wherein at least one of temperature information and humid 
ity information of the image forming apparatus is acquired 
to change an operation time of the supply operation based on 
the information. 

9. The image forming apparatus according to claim 1, 
further comprising a charging device that includes the charg 
ing member and a storage unit configured to store informa 
tion about the charging member, 

wherein, in a case where there is no usage history of the 
charging member, the supply operation is performed. 

10. The image forming apparatus according to claim 1, 
wherein in the supply operation, the developer that is caused 
to adhere to a surface of the charging member is fogging 
developer. 

11. The image forming apparatus according to claim 1, 
wherein the supply operation is performed in a state where 
a Voltage is not applied to the transfer unit or the transfer unit 
and the image bearing member are separated. 

12. The image forming apparatus according to claim 1, 
wherein a Voltage applied to the charging member in the 
Supply operation is a voltage that is not discharged to the 
image bearing member. 

13. The image forming apparatus according to claim 1, 
wherein the developer is one component developer. 

14. The image forming apparatus according to claim 1, 
wherein the developer is magnetic developer. 

15. An image forming apparatus comprising: 
an image bearing member configured to bear a developer 

image; 
a charging member configured to contact the image bear 

ing member; 
a storage unit configured to store information about the 

charging member, and 
a developing unit configured to supply developer having 

a predetermined polarity to the image bearing member 
to form a developer image, and to collect developer 
remaining on the image bearing member after the 
developer image is transferred, 

wherein, in a case where the charging member is new, a 
Supply operation for supplying developer or lubricant is 
performed prior to an image forming operation in such 
a manner that the developer or the lubricant having a 
polarity different from the predetermined polarity 
adheres to a surface of the charging member, and 

wherein, in a case where there is no usage history of the 
charging member, the Supply operation is performed. 

16. The image forming apparatus according to claim 15, 
wherein the developer is one component developer. 

17. The image forming apparatus according to claim 15, 
wherein the developer is magnetic developer. 


