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connected to the GND level of the high potential pow- er source circuit at
a sliding contact. Therefore, if for- BACKGROUND OF THE INVENTION
eign matter is mixed with the sliding contact portion, the contact
resistance is raised to several gigaohms Field of the Invention
5   [err]  As a result, the reference potential of each of the
photosensitive drum, the charger, the developing The present Invention
relates to an Image record-  unit and the transferring device, which
constitute the ing apparatus for forming an electrostatic Image, es-
electrostatic Image forming portion, becomes differ- pecially relates to an
Image recording apparatus hav-  ent from the GND level which is the
reference poten- Ing a high voltage power source for a contact charger.  10
tial of the high potential power source circuit. In an Im- age forming
apparatus which utilizes the corona dis- Description of the Prior Art
charge method, the AC impedance of the charger is several tens of megohms
when viewed from the high Hitherto, an electrostatic image recording appa-
potential power source circuit. Furthermore, the elec- ratus mainly employs
a corona charge method so as  15  tric current is about hundreds of
microamperes to sev- to supply a charge to a photosensitive drum by means
eral milli-amperes. Therefore, even If the contact re- of the corona
discharge method. Since a conventional  sistance at the above-described
sliding contact por- electrostatic image recording apparatus utilizing the
tion reaches several megohms, the charging perfor- corona discharge method
encounters problems of an  mance of the photosensitive drum does not
critically excessively high corona discharge voltage level of 5   20
deteriorate. Furthermore, the developing output vol- to 10 KV and
generation of ozonic gas, there has re-  tage bias does not deterioratethe
charging outputvol- cently been developed an image recording apparatus
tage bias. which employs a contact charge method in which the   However, in
the image recording apparatus electrostatic process Is performed by using
the high  which uses the contact charge method, the AC impe- voltage power
source which uses a relatively low vol-  25  dance is several megohms when
the charger is tage level of I KV to 3 KV without ozonic gas, as de-
viewed from the high potential power source. Further- scribed In document
EP-A-0 338 546, for example.  more, the AC impedance of the developing AC
bias An electrostatic image recording apparatus of  when the charging
voltage generating circuit is the above-described type is arranged in such
a man-  viewed from the drum core is several megohms. nerthatthe charging,
developing and transferring po-  30  Therefore, if the resistance of the
sliding contact por- tentials are established with respect to the potential
tion is hundreds of kilo-ohms to several megohms, of the core of the
photosensitive drum as the refer-  the developing AC bias is undesirably
introduced into ence potential. Usually, the ground (hereinaftercalled  the
charging voltage generating circuit. As a result, "GND") level of the high
potential power source circuit  the charging voltage output, and
particularly, the con- is made to be the same as the potential level of the
35  stant current control circuit is adversely affected. core of the
photosensitive drum and as well as the  Therefore, there arises a problem
of generation of the charging, developing and transferring potentials are
unsatisfactorily charged portion on the photosensi- generated in the high
potential power source circuit  tive drum to cause an inferior image. while
using the above-described GND level as the ref-  Furthermore, the
above-described conventional erence.
40  structure has no means against the change in the The output voltage
(hereinafter called "charging  equivalent impedance of the photosensitive
member output voltage") bias to be applied to the charger is ar-  when
viewed from the charger due to the frequency ranged to be a superimposed
bias obtained by super-  of the charging AC voltage. Therefore, there
arises a imposing an AC (Alternative Current) bias (herein-  problem of the
unsatisfactory charge of the photosen- after called "charging AC voltage")
and a DC (Direct  45  sitive drum If the frequency Is raised due to the
Current) bias (hereinafter called "charging DC vol-  change in the
environment or the characteristics or tage) in order to cause the
performance of charging  the like of the elements. There arises another
prob- the photosensitive member to be sufficiently exhibit-  lem of a
dielectric breakdown of the photosensitive ed. In particular, the AC bias
is subjected to a constant  member if the frequency is lowered.
Accordingly, the current control In order to correspond to the environ-  5o
allowable width of the frequency of the charging AC mental change In the
charging load Impedance. Also  voltage must be narrowed, causing problems
to arise the output voltage (hereinafter called "developing AC  in that the
structure of the power supply circuit be- voltage") to the developing unit
is the superimposed  comes too complicated and the cost of the elements
bias of the AC bias (hereinafter called "developing AC  cannot be reduced.
voltage") and the DC bias (hereinafter called "devel-  55  As an
alternative to this, it might be feasible to oping DC voltage).
employ a structure arranged In such a manner that In order to form an Image
on the photosensitive  the frequency of the charging AC voltage is
positively layer by rotating the photosensitive drum, its core is  changed
for the purpose of overcoming the above- 2 
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according to another aspect of the present Invention, there is provided a
high voltage power source circuit SUMMARY OF THE INVENTION
foran image recording apparatus comprising a charg- ing voltage generating
portion for generating charg- Accordingly, an object of the present
invention is   5   Ing voltage to be applied to a charger positioned in to
provide an Image forming apparatus capable of  contact with a
photosensitive drum bysuperimposing overcoming the above-described problems
experi-   DC voltage and AC voltage, wherein the charging vol- enced with
the conventional technology.          tage generating portion has a
constant current control An object of the present invention is to provide
an  circuit for maintaining the value of the AC contained Image forming
apparatus which is capable of prevent-  10  in the charging current
transmitted therefrom at a pre- ing an adverse affection such as
unsatisfactory  determined value so that a constant current control Is
charge which can be caused from an introduction of  performed by changing
the value of the AC contained other AC voltage into a charging voltage
generating  In the charging current by utilizing the change in the portion
due to, for example, contact resistance of a  AC voltage frequency
contained in the charging vol- sliding contact portion of a photosensitive
drum.  15  tage. In order to achieve the above-described object,  As a
result of the structure thus-constituted, the according to one aspect of
the present invention,  charger positioned in contact with the
photosensitive there is provided an image forming apparatus com-  drum is
applied with the charging voltage obtained by prising: a recording member
on which a latent image  superimposing the DC voltage generated by the is
formed, a charger being in contact with said record-  20  charging voltage
generating portion and the AC vol- ing member, a charging voltage
generating portion  tage. applying voltage containing an AC component to
said  When the AC voltage frequency contained in the charger, and a
constant current control circuit for de-  charging voltage is changed, the
charging voltage tecting an AC value in the charging current of said
generating portion changes its AC value by utilizing charging voltage
generating portion so as to make  25  the change in the AC frequency of the
charging cur- said AC value in said charging current to be a prede-  rent
transmitted therefrom. Furthermore, the con- termined value, said image
forming apparatus being  stantcurrentcontrol circuit performs the
constantcur- characterized by application means for applying an  rent
control in which the AC in the charging current is AC component having a
frequency, which is different  maintained at a predetermined value. from
that of said AC component of said charging vol-  30  Even If the AC
impedance of the charging voltage tage, to said recording member, and a
frequency dis-  generating portion is changed or if the frequency of
criminating circuitfordividing the AC contained in said  the AC contained
in the charging current is changed charging current and the AC transmitted
from said ap-  due to the change In the environment or the charac-
plication means in order to prevent an erroneous op-  teristics of the
element, the photosensitive drum can eration of said constant current
control circuit from   35  be applied with proper AC voltage thanks to the
taking place due to an introduction of said AC compo-  above-described
control operation. nent applied by said application means into said
Another object of the present invention is to pro- charging voltage
generating portion.             vide an image forming apparatus in which
the con- As a result of the structure thus-constituted, the  stant electric
current circuit can be stably operated charger positioned in contact with
the photosensitive  40  and as well as the charging performance can be drum
is applied with the charging voltage obtained by  maintained at a
predetermined level even if an AC ex- superimposing the DC voltage
generated by the    cept for the charging current is introduced into the
charging voltage generating portion and the AC vol-  charging voltage
generating portion or if the charging tage. At this time, the erroneous
operation of the con-  frequency is changed due to a change in the impe-
stant current control circuit can be prevented. Fur-  45  dance of the
charging voltage generating portion. thermore, the value of the AC
contained in the charg-  Other and further objects, features and advan- ing
current transmitted from the charging voltage  tages of the invention will
be appear more fully from generating portion can be maintained at a
predeter-  the following description and drawings. mined value by the
constant current control circuit. As a result of the above-described
control oper-  50  BRIEF DESCRIPTION OF THE DRAWINGS ation, the performance
of charging the photosensitive drum can always properly be exhibited.
Fig. 1 is a block diagram which Illustrates a first Another object of the
present invention is to pro-  embodiment of the present Invention; vide an
Image forming apparatus In which the change  Fig. 2 is a circuit diagram
which Illustrates a in the AC voltage to be applied to a photosensitive  55
charging voltage generating portion according to member due to the change
in the frequency of the    the first embodiment of the present Invention; 



charging current can be prevented.                   Fig. 3 is a graph
which illustrates the AC impe- In order to achieve the above-described
object,  dance characteristics defined byfilter circuit con- 3    5
EP 0 475 423 B1                 6 stants and frequencies;
trol an amplification factor control circuit 17. An out- Fig. 4 is circuit
diagram which illustrates an es-  put from the amplification factor control
circuit 17 is sential portion of the first embodiment of the  used to
control the amplifier circuit 13 so that the am- present Invention;
plitude of the charging AC voltage is controlled. A Fig. 5 is a block
diagram which illustrates a sec-   5   charging DC voltage generating
circuit 18 is also pro- ond embodiment of the present invention; and
vided for transmitting charging DC voltage which is Fig. 6 is a circuit
diagram which illustrates an es-  then superimposed on the charging AC
voltage so sential portion of a third embodiment of the pres-  that
charging output voltage is obtained. ent Invention.
The developing voltage generating portion 3 In- 10  cludes an AC
oscillation circuit 19 for generating an DESCRIPTION OF THE PREFERRED
alternatingfield between the charging drum 8 and the EMBODIMENTS
developing unit 6, and the AC oscillation circuit 19 is superimposed on an
output from a DC voltage gen- A preferred embodiment of a high potential
power  erating circuit 22 via an amplifier circuit 20, and the source
circuit for an image recording apparatus as-  15  DC voltage generating
circuit 22 generates a DC de- cording to the present invention will now be
descri-  veloping bias. As a result, developing output voltage bed.
superimposed DC and AC bias is applied to the de- Fig. I is a block diagram
which illustrates a first  veloping unit 8 via an output impedance circuit
21. embodiment of the present invention. Referring to    Fig. 2 Is a
circuit diagram which illustrates the Fig. 1, a high potential power source
circuit I of the   20  function of the charging voltage generating portion
2. image recording apparatus includes a charging vol-  The elements which
are the same as those shown In tage generating portion 2, a developing
voltage gen-  Fig. I are given the same reference numerals and erating
portion 3 and a transfer voltage generating  their descriptions are omitted
here. Equivalent impe- portion 4. The recording apparatus also has a charg-
dance ZD 23 is shown which Is viewed from the output ing roller 5 which Is
a charger to which the output vol-  25  terminal of the developing voltage
generating portion tage (hereinafter called charging output voltage")  3 to
the Image forming portion. Also equivalent impe- from the charging voltage
generating portion 2 is ap-  dance Zp is shown which is viewed from the
output plied, and the charging roller 5 is positioned in contact  terminal
of the charging voltage generating portion 2 with a photosensitive drum 8.
A developing unit 8, is  to the electrostatic Image forming portion.
provided, which Is positioned in contact with the pho-  30  Push-pull
transistors are provided for driving a tosensitive drum 8, and the
developing unit 6 Is ar-  transformer T1 via a capacitor C1 in accordance
with ranged to toner-develop an electrostatic latent image  the AC voltage
supplied from the amplifier circuit 13. formed by a light emitting element
10 such as a laser  Aresistor R1 anda capacitorC2 are load impedances diode
or the like. According to this embodiment the  of the charging AC voltage
is voltage-amplified by the developing unit 6 is arranged to act in
accordance  as  transformer TI, the resistor RI and the capacitor C2 with a
development method which is disclosed In   protecting the circuit when no
external load Is con- U.S.P. 4,395,476 and in which alternating electric
nected to the high potential power source circuit 1. field is utilized by
means of AC bias. A transfer roller  The resistors R2, R3 and a capacitor
C3 constitute 7 is also provided for transferring the toner Image  the
output impedance circuit 14. A resistor R4, capac- formed on a
photosensitive drum 8 to a transfer me-  40  itors C4, C5, diodes D2 and D3
constitute a voltage dium 11 such as a paper sheet, and the transfer roller
doubler rectifier circuit acting to convert the AC vol- 7 is applied with
voltage the polarity of which is invert-  tageatthe two ends of the
resistor R5 into DC voltage ed to that of the toner transmitted from the
transfer  so as to supply it to the negative input terminal of a voltage
generating portion 4. A contact resistance 9 of  comparator COP1. The COP1
makes a comparison a sliding contact portion is shown in Fig. 1, and which
45  between reference voltage [err] and the output from is existed between
the core of the photosensitive  the above-described voltage doubler
rectifier circuit drum 8 and GND level of the high voltage power sup-  so
as to control the cathode voltage of the diode DI. ply circuit 1. The
charging voltage generating portion  The comparator COP1 and the diode DI
constitute a 2 has an AC oscillation circuit 12forapplying charging
constant current control circuit 16. AC voltage to the charging
roller5viaanamplifiercir-  50  The amplification factor control circuit 17
con- cuit 13 and an output Impedance circuit 14, afrequen-  trols the
amplification factor of the AC voltage In ac- cy discrimination circuit 15
comprising a filter circuit,  cordance with the anode voltage level of the
diode for detecting an AC passing from the charging roller  D1. The
resistor R5 and the capacitor C6 of the fre- 



5 to the high potential power source circuit GND via  quency discrimination
circuit 15 constitute a filter cir- the core of the photosensitive drum 8
so as to gener-  55  cult. A capacitor C7 cuts the DC voltage component ate
voltage to be supplied to a constant current con-  of the charging output
from the charging voltage gen- trol circuit 16. A control level signal
transmitted from  erating portion 2. The output voltage from the charg- the
constant current control circuit 16 is used to con-  Ing voltage generating
portion 2 is applied to the load 4    7                  EP 0 475 423 B1
8 Zp from the transformer T1 via the resistors R2, R3  the developing AC is
Introduced into the circuit of the and the capacitor C3. The charging AC
returns to the  charging voltage generating portion 2, the constant
transformer T1 from the load Zp via the high voltage  current control
circuit 16 operates normally. The more circuit GND, the filtercircuit,
which Is composed of the  the difference between the AC frequency of the
resistor R5 and the capacitor C6, and the capacitor   5   charging current
and that of the developing current, C7. At this time, the above-described
constant cur-  the more satisfactory effect can, of course, be ob- rent
control Is performed in accordance with the AC  tained in the frequency
discrimination circuit 15 com- voltage generated at the two ends of the
resistor R5.  posed of the resistor R5 and the capacitor C6. The AC
component transmitted from the devel-     That Is, even If the developing
AC is introduced oping voltage generating portion 3 Is applied to the  10
into the charging voltage generating portion 2 from developing load [err]
When value of the contact resis-  the developing unit 6 via the GND, the
frequency dis- tance 9 of the sliding contact portion is zero, the de-
crimination circuit formed into the filter circuit com- veloping AC current
returns to the developing voltage  posed of the resistor R5 and the
capacitor C6 distin- generating circuit via the high voltage power source
guishes the charging AC and the developing AC soas circuit GND. However, if
the contact resistance 9 Is  15  to operate the constant current control
circuit by using generated at the sliding contact portion, the develop-
the charging AC. As a result, an adverse affection of Ing AC current is
introduced into the circuit of the  the introduced developing AC can be
eliminated. charging voltage generating portion 2 by virtue of the
Furthermore, another problem of the deteriora- contact resistance 9 and the
ratio of the impedance  tion in the charging performance due to the change
viewed from contact E to the charging portion. The  20  in the frequency of
the charging output caused from developing AC current introduced into the
circuit of  the change In the impedance of the charging output the charging
voltage generating portion 2 generates  portion can be overcome according
to this embodi- the AC voltage at the two ends of the resistor R5,  ment.
Then, this effect will now be described. causing the constant current
control circuit 16 to be  As shown In Fig. 4, the charge load impedance Z
operated erroneously. Therefore, by setting a filter  25  can equivalently
be expressed by resistance [err] of circuitconstant of the resistorR5 and
the capacitor C6  the charging roller 5 and impedance [err] of the in such
a manner that the AC voltage, which is able  photosensitive drum 8. In
order to maintain the charg- to cause the above-described erroneous
operation to  ing performance at constant the surface of the pho- take
place, cannot be generated atthe two ends ofthe  tosensitive drum 8 must be
supplied with AC voltage resistor R5 even if the developing AC current Is
intro-  30  the amplitude of which cannot be changed. However, duced Into
the circuit of the charging voltage generat-  since resistance [err] of the
charging roller 5 due to the ing portion 2, the constant current control
circuit 16,  change in the environmentor the like, the value of the in
which the charging AC passes through, can be op-  charging current must be
controlled to a constant val- erated normally.
ue for the purpose of applying the AC voltage, the am- Fig. 3 is a graph
which Illustrates the character-  35  plitude of which cannot be changed,
to the photosen- istics of the AC impedance, where there Is illustrated
sitive drum 8. theabsolutevalue [err] oftheACimpedanceofthere-        The
impedance Zp of the photosensitive drum 8 sistor R5 and the capacitor C6 in
a case where the  can be expressed by a parallel connection constitut-
charging AC voltage frequency is 150 Hz and the de-  ed by resistor Rp2 and
capacitor [err]  Therefore, when veloping AC voltage frequency is 1800 Hz.
Curve I  40  the frequency of the charging AC is changed, impe- stands for
the AC impedance I Z I with respect to fre-  dance Zp is also changed. As a
result, even if the quencyf ina case where R5 = 23.7 [err]  and [err] =1000
charging AC is constant-current-controlled, the am- pF, Curve II stands for
the same in a case where R5  plitude of the charging AC voltage to be
applied to the = 27A [err] and C6 = 2200 pF and Curve III stands for
surface of the photosensitive drum will undesirably the same in a case
where R5 = 34.8 [err] and CB =   45  be changed. 3300 pF.
According to the present Invention, if the above- In the case of curve 1,
the AC impedance  [err] at  described frequency change takes place, the
ampli- the frequency of 150 Hz and that [err] at the frequen-  tude of the
charging AC voltage to be supplied to the cy of 1800 Hz are substantially
the same. Therefore,  surface of the photosensitive drum can be maintained
if the developing AC is introduced into the charging  50  at a
predetermined value. 



voltage generating portion 2, AC voltage is generated  The constant current
control of the charging AC at the two ends of the resistor R5, causing an
errone-  is, as described above, performed by comparing vol- ous operation
to be taken place in the constant cur-  tage doubler rectifying outputof
the AC voltage atthe rent control circuit 16.
twoends of the resistor R5 with voltage [err] at the pos- In the cases of
curves 11 and Ill, the AC impedano-  55  Itive input terminal of the COP1.
In order to improve es [err] at the frequency of 1800 Hz are ex-  the
constant current characteristics, generation of the tremely smaller in
comparison to the AC impedance  high frequency noise component at the two
ends of [err] at the frequency of 150 Hz. Therefore, even if  the resistor
R5 is prevented by arranging the filter cir- 5    9                  EP 0
475 423 B1                10 cult in such a mannerthatthe capacitor C6 is
connect-  [err] the AC impedance Increases in a case of curve ed in
parallel.                                 II at frequency of 120 Hz such
that the controlled val- Fig. 3 Is a graph which illustrates the AC impe-
ueof the charging AC ampiltude is476 [err] and the am- dance
characteristics of the resistor R5 and the ca-  plitude of the charging AC
voltage at the surface of -   pacitor C6.
5   the photosensitive drum Is 2103 V. Similarly, in a Curvelstands for the
AC impedance [err] withre-    case where the frequency Is 180 Hz, the AC
impe- specttofrequencyf In acase where R5=23.7 [err] and  dance decreases
such that the controlled value of the C6 = 1000 pF, Curve II stands for the
same in a case  charging AC amplitude is 524 [err] and the amplitude where
R5 = 27.4 [err] and C6 = 2200 pF and Curve III  of the charging AC voltage
at the surface of the pho- stands forthe same in a case where R5 = 34.8
[err] and  10  tosensitive drum is 1546 V. In a case of curve III atthe C6
= 3300 pF.                                    frequency of 120 Hz, the
controlled value of the There has has been a prior art arranged in such
charging AC amplitude is 451 [err] and the amplitude a mannerthata filter
circuit having the characteristics  of the charging AC voltage at the
surface of the pho- of curve I is employed for the purpose of cutting the
tosensitive drum is 1993 V. Similarly, in a case where high frequency noise
component and Improving the  15  the frequency is 180 Hz, the controlled
value of the constant current characteristics in a case where the  charging
AC amplitude is 559 [err] and the amplitude nominal frequency of the
charging AC voltage is 150  of the charging AC voltage at the surface of
the pho- Hz. An assumption is made that the charge load im-  tosensitive
drum Is 1649 V. pedance Zp, [err] and Cp =    As described above, the
charging AC current val- 300 pF. In a case where 150 Hz sine wave the
ampli-  20  ue is changed in accordance with the change in the tude of
which Is 500 pA is applied to the charge load,  charging frequency, the
amplitude of the charging AC the amplitude of the chargingACvoltage to be
applied  voltage at the surface of the photosensitive drum can to the
surface of the photosensitive drum is 1765 V  be maintained at a
predetermined value. because the absolute value of the parallel impedance
Fig. 5 is a block diagram which illustrates a sec- of Rp2 and Cp is [err].
In a case where thefrequen-  25  ond embodiment of the present invention.
The ele- cy change is  20 %, the absolute value of the parallel  ments
which are the same or equivalent to those impedance of Rp2 and Cp is 4.42
[err] and the ampli-  shown In Fig. I are given the same reference numer-
tude of the charging AC voltage at the surface of the  als and their
descriptions are omitted here. photosensitive drum Is 2210 V when the
frequency is  Afrequency discrimination circuit 25 comprises a 120 Hz in
the above-described state. In a case where  30  filter circuit which allows
onlythe developing frequen- the same is 180 Hz, the parallel impedance of
[err] and  cy components to pass through. If the developing AC [err] is
2.95 [err] and the amplitude of the charging AC  current is introduced Into
the circuit of the charging voltage at the surface of the photosensitive
drum is  voltage generating portion 2, only the developing AC 1475 V.
Assuming that the charging AC voltage am-  currents are caused to flow into
the high voltage pow- plitude at which the most suitable charging perfor-
35  er source circuit GND via the frequency discrimina- mance can be
realized is 1765 V, a problem of unsat-  tion circuit 25 so that the
constant current control cir- isfactory charge takes place when the
frequency is in-  cult 16 cannot be affected. creased by 20 % to 180 Hz. In
a case where the fre-  As a result of the structure thus constituted, the
quency is reduced by 20 % to 120 Hz, an abnormal  constant current control
using only the charging fre- discharge takes place, causing a risk to be
generated  40  quency components can be performed. in that the
photosensitive insulating layer of the pho-  Fig. 6 is a circuit diagram
which illustrates an es- tosensitive drum will be broken.
sential portion of a third embodiment of the present Accordingly, according
to this embodiment, the  Invention. The elements which are the same or
equiv- frequency discrimination circuit Is employed which  alent to those
shown in Fig. 4 are given the same ref- comprises the filter circuit 15
having the characteris-  45  erence numerals and their descriptions are
omitted tics with which the constant current value Is enlarged  here. when
the charging AC frequency is raised and the    This embodiment is
characterized in that a fre- 



same is reduced when the charging AC frequency is  quency-voltage
conversion circuit 69 Is provided lowered. As a result, satisfactory
charging perfor-  which is able to control the constant current control
mance can always be exhibited even if the frequency  50  circuit 16 by the
output from the AC oscillation circuit is changed. Then, an example of the
characteristics  12. The frequency-voltage conversion circuit 69 of the
filter circuit 15 according to this embodiment  transmits voltage, which is
in proportion to the fre- will now be described.
quency of the AC oscillation circuit 12, to the positive Curves II and III
of Fig. 3 are curves which des-  inputterminal of the comparator COP1 of
the constant ignate the AC Impedance-frequency characteristics  55  current
control circuit 16. Therefore, if the frequency of the filter circuit
exhibiting the above-described  Is raised, the voltage level at the COP1 is
also raised, characteristics. Assuming that the controlled-value of
causing the charging AC current to also be enlarged. the charging AC
amplitude of curve I at 150 Hz is 500  As described above, according to
this embodiment, 6    11                 EP 0 475 423 B1                 12
the AC current value is, similarly to the first embodi-  in the environment
or the change in the characteris- ment, changed in accordance with the
change in the  tics of the element, proper charging AC voltage can be AC
frequency. Therefore, constant charging perfor-  applied to the
photosensitive drum. Therefore, the mance can be maintained.
generation of an abnormal image due to the unsatis- In particular, an
effect can be obtained in a re-   5   factory charge can be prevented.
cording apparatus which is capable of switching over  Furthermore, the
accuracy level of the charging the image resolution in that an undesirable
genera-  AC frequency can be lowered in comparison to the tion of a moire
image can be prevented by performing  conventional technology. Therefore,
the necessity of the constant current control in such a manner thatthe
using expensive elements exhibiting excellent tem- frequency of the
charging AC voltage is changed in  10  perature characteristics can be
eliminated. causing accordance with the image resolution. In this case,
the overall cost to be reduced. the above-described effect can easily be
obtained ac-  In addition, according to the present invention, cording to
the third embodiment.                  there is provided a high voltage
power source device As described above, according to the first and  for an
image recording apparatus which is preferably second embodiments of the
present invention, the   15  adapted to an image recording apparatus of a
type charger positioned In contact with the photosensitive  capable of
effectively recording a proper image by drum is applied with charging
voltage obtained by su-  changing the frequency of the charging AC voltage
by perimposing the DC voltage and the AC voltage. On  the image resolution.
the other hand, the developing unit positioned in con-  According to the
first embodiment of the present tact with the photosensitive drum is
applied with de-  20  invention, even if the AC for use in the development
veloping voltage obtained by superimposing the AC  operation is introduced
into the charging voltage gen- voltage and the DC voltage, the frequency of
the  erating portion, and as well as if the impedance of the
above-described AC voltage being differentfrom that  charging voltage
generating portion is changed and of the AC voltage used as the charging
voltage.   thereby the charging frequency is changed, the con- Furthermore,
if the AC contained in the develop-  25  stant current circuit can stably
be operated. Further- ing current is introduced from the developing unit
into  more, the charging performance can be maintained at the charging
voltage generating portion due to the  a predetermined level. contact
resistance of the sliding contact portion of the  For example, although
each of the above- photosensitive drum, the frequency discrimination
described embodiments of the present invention is circuit disposed in the
charging voltage generating   30  described about a case in which the
developing unit portion divides the AC contained in the charging cur-
applies the otherAC component to the surface of the rent and the AC
contained in the developing current  photosensitive drum, it is preferable
that the following transmitted from the developing voltage generating
voltage be cut in order to further accurately perform portion. As a result,
the constant current control cir-  the constant current control operation
because the cuit is operated by the AC contained in the charging   35
following voltage is able to contain the AC component: current Therefore,
the erroneous operation of the  voltage to be applied to a transfer charger
for per- constant current control circuit can be prevented so  forming the
transfer operation; voltage to be applied that the AC value contained in
the charging current  to a pre-transfer charger disposed in front of the
can be maintained at a constant value by the constant  transfer unit and
capable of causing the transfer op- current control circuit. As a result, a
high voltage pow-  40  eration to be easily performed; voltage to be
applied ersource circuitforan image recording apparatus ca-  to a
separation chargerforseparating the transfer pa- pable of always exhibiting
excellent charging perfor-  per from the photosensitive member; voltage to
be mance can be provided.                            applied to a blade for
cleaning residual toner on the As described above, according to the first
and  photosensitive member, voltage applied to a cleaning 



third embodiments of the present invention, the   45  pre-charger acting
before the cleaning operation and charger positioned in contact with the
photosensitive  capable of causing the cleaning operation to be per- drum
is applied with charging voltage obtained by su-  formed easily; and
voltage to be applied to an electri- perimposing the DC voltage generated
In the charg-  city removing charger for making the photosensitive ing
voltage generating portion and the AC voltage.  member to have a uniform
potential. The charging voltage generating portion changes the  so AC value
in accordance with the change in theACfre- quency in the charging voltage.
Furthermore, the con-  Claims stant current control capable of maintaining
the AC contained in the charging current is performed by the  1. An image
forming apparatus comprising: constant current control circuit Therefore,
even if the  55  a) a recording member (8) on which a latent frequency of
the AC voltage in the charging voltage     image is formed; is changed due
to the change in the AC impedance        b) a charger (5) being in contact
with said re- of the electrostatic image forming portion, the change
cording member (8); 7    11             EP 0 475 423 B1                12
the AC current value is, similarly to the first embodi-  In the environment
or the change In the characteris- ment, changed in accordance with the
change In the  tics of the element, proper charging AC voltage can be AC
frequency. Therefore, constant charging perfor-  applied to the
photosensitive drum. Therefore, the mance can be maintained.
generation of an abnormal image due to the unsatis- In particular, an
effect can be obtained in a re-   5   factory charge can be prevented.
cording apparatus which is capable of switching over  Furthermore, the
accuracy level of the charging the image resolution In that an undesirable
genera-  AC frequency can be lowered In comparison to the tion of a moire
Image can be prevented by performing  conventional technology. Therefore,
the necessity of the constant current control in such a mannerthat the
using expensive elements exhibiting excellent tem- frequency of the
charging AC voltage is changed In  10  perature characteristics can be
eliminated. causing accordance with the Image resolution. In this case,
the overall cost to be reduced. the above-described effect can easily be
obtained ac-  In addition, according to the present invention, cording to
the third embodiment.                 there is provided a high voltage
power source device As described above, according to the first and  for an
image recording apparatus which is preferably second embodiments of the
present invention, the  15  adapted to an image recording apparatus of a
type charger positioned In contact with the photosensitive  capable of
effectively recording a proper image by drum is applied with charging
voltage obtained by su-  changing the frequency of the charging AC voltage
by perimposing the DC voltage and the AC voltage. On  the Image resolution.
the other hand, the developing unit positioned In con-  According to the
first embodiment of the present tact with the photosensitive drum is
applied with de-  20  invention, even if the AC for use in the development
veloping voltage obtained by superimposing the AC  operation is introduced
into the charging voltage gen- voltage and the DC voltage, the frequency of
the  orating portion, and as well as if the Impedance of the
above-described AC voltage being differentfrom that  charging voltage
generating portion is changed and of the AC voltage used as the charging
voltage.  thereby the charging frequency is changed, the con- Furthermore,
if the AC contained In the develop-  26  stant current circuit can stably
be operated. Further- ing current is introduced from the developing unit
into  more, the charging performance can be maintained at the charging
voltage generating portion due to the  a predetermined level. contact
resistance of the sliding contact portion of the  For example, although
each of the above- photosensitive drum, the frequency discrimination
described embodiments of the present invention is circuit disposed in the
charging voltage generating   30  described about a case in which the
developing unit portion divides the AC contained In the charging cur-
applies the other AC component to the surface of the rent and the AC
contained in the developing current  photosensitive drum, it is preferable
thatthe following transmitted from the developing voltage generating
voltage be cut In order to further accurately perform portion. As a result,
the constant current control cir-  the constant current control operation
because the cult Is operated by the AC contained in the charging   35
followingvoltage is able to contain the AC component: current. Therefore,
the erroneous operation of the  voltage to be applied to a transfer charger
for per- constant current control circuit can be prevented so  forming the
transfer operation; voltage to be applied that the AC value contained in
the charging current  to a pre-transfer charger disposed in front of the
can be maintained at a constant value by the constant  transfer unit and
capable of causing the transfer op- J   current control circuit. As a
result, a high voltage pow-  40  eration to be easily performed; voltage to
be applied ersource circuit for an image recording apparatus ca-  to a
separation chargerforseparating the transfer pa- 



pable of always exhibiting excellent charging perfor-  per from the
photosensitive member, voltage to be mance can be provided.
applied to a blade for cleaning residual toner on the As described above,
according to the first and  photosensitive member; voltage applied to a
cleaning third embodiments of the present invention, the  45  pre-charger
acting before the cleaning operation and charger positioned In contact with
the photosensitive  capable of causing the cleaning operation to be per-
drum is applied with charging voltage obtained by su-  formed easily; and
voltage to be applied to an electri- perimposing the DC voltage generated
in the charg-  city removing charger for making the photosensitive ing
voltage generating portion and the AC voltage.  member to have a uniform
potential. The charging voltage generating portion changes the  so AC value
in accordance with the change in the ACfre- quency in the charging voltage.
Furthermore, the con-  Claims stant current control capable of maintaining
the AC contained in the charging current is performed by the  1. An image
forming apparatus comprising: constant current control circuit Therefore,
even if the  55  a) a recording member (8) on which a latent frequency of
the AC voltage In the charging voltage    image is formed; is changed due
to the change In the AC impedance       b) a charger (5) being In contact
with said ro- of the electrostatic image forming portion, the change
cording member (8); 7    13                 EP 0 475 423 B1
14 c) a charging voltage generating portion (2)     applying voltage
containing an AC component applying voltage containing an AC component
to said charger (5); and to said charger (5); and
d) a constantcurrent control circuit (1 6, 17)for d) a constant current
control circuit (16,17) for  detecting the amplitude of an AC component
detecting the amplitude of an AC component   5   in the charging current of
said charging vol- in the charging current of said charging vol-    tage
generating portion (2) so as to make said tage generating portion (2) so as
to make said   amplitude of said AC component in said amplitude of said AC
component in said           charging current to be a predetermined value,
charging current to be a predetermined value,    characterized by
characterized by                      10         e) control means (69, 15)
comprising a fre- e) application means (3,6) for applying an AC    quency
discriminating circuit (15) controlling voltage component having a
frequency, which      said constant current control circuit (16,17) in Is
different from that of said AC component of   such a manner that said
amplitude of said AC said charging voltage, to said recording mem-
component contained in said charging current ber (8); and
15        Is changed in accordance with a frequency f) a frequency
discriminating circuit (15) for   change of the AC component contained in
dividing the AC component contained in said      said charging voltage.
charging current and the AC component transmitted from said application
means (3,  7. An image forming apparatus according to claim 6) in order to
prevent an erroneous operation  20  6, characterized by said frequency
discriminat- of said constantcurrent control circuit (16, 17)  Ing circuit
(15) having frequency characteristics from taking place due to an
introduction of    capable of changing said amplitude of said AC said AC
component applied by said applica-     component in said charging current
by using said tion means (3, 6) into said charging voltage  frequency
change of said AC component of said generating portion (2).
25      charging voltage. 2. An image forming apparatus according to claim
8. An Image forming apparatus according to claim 1, characterized In that
said frequency discrim-  6, characterized In that said control means has
inating circuit (15) cuts the frequency of said AC  a frequency-voltage
converter (69) for controlling voltage component applied by said
application   30  said constant current control circuit (16, 17) by means
(3, 6).                                    converting said change in said
AC voltage fre- quency into voltage. 3. An image forming apparatus
according to claim 1, characterized In that said application means  9. An
Image forming apparatus according to claim (3, 6) comprises a developing
unit (6) for devel-  35  7, characterized by application means (3, 6) for
oping a latent image formed on said recording    applying a voltage
containing a further AC com- member (8), said developing unit (6) being
sup-  ponent having a frequency, which is different plied with a voltage
formed by superimposing a   from that of said AC component of said charging
DC bias on an AC voltage.                        voltage, to said recording
member (8), wherein 



40     said frequency discriminating circuit (15) hasfre- 4. An image
forming apparatus according to claim     quency characteristics capable of
preventing the 1, characterized In that said charger comprises
introduction of said further AC component ap- a charger roller (5).
plied by said application means (3, 6) Into said constant current control
circuit (16, 17). 5. An image forming apparatus according to claim   45 2,
characterized In that said frequency discrim-  10. An image forming
apparatus according to claim ination circuit (15) has frequency
characteristics  1, characterized by means for adapting said am- capable of
changing said amplitude of said AC    plitude of said AC component In said
charging component contained in said charging current by  current by
changing the frequency of said AC using the change in the AC frequency of
said  5o  component of said charging voltage. charging voltage. 6. An Image
forming apparatus comprising:        Patentanspruche a) a recording member
(8) on which a latent Image is formed;                      55  1.
Bilderzeugungsgerlt mit b) a charger (5) being in contact with said re-  a)
einem Aufzeichnungsteil (8), auf dam ein cording member (8);
Latentbild erzeugt wird, c) a charging voltage generating portion (2)
b) elner Ladevorrichtung (5), die in Kontakt 8    15
EP0475423B1                     16 mit dem Aufzeichnungstell (8) ist,
a) einem Aufzeichnungsteil (8), auf dem sin c) einem
Ladespannungs-Generatorteil (2),          Latentbild erzeugt wird, das ein
esine Wechselspannungskomponen-            b) einer Ladevorrichtung (5),
die In Kontakt to enthaltende Spannung an die Ladevorrich-        mit dem
Aufzelchnungstell (8) ist, tung (5) anlegt, und                    5
C) einem Ladespannungs-Generatorteil (2), d) einer
Konstantstrom-Steuerachaltung (16,        das ein esine
Wechselspannungskomponen- 17) zum Erfassen der Amplitude elner Wech-
to enthaltende Spannung an die Ladevorrich- selstromkomponente in dem
Ladestrom des           tung (5) anlegt, und Ladespannunga-Generatorteils
(2), damit die       d) einer Konstantstrom-Steuerschaltung (16, Amplitude
der Wechselstromkomponente in  lo        17) zum Erfassen derAmplitude
einerWech- dem Ladestrom auf oinen vorbestimmten
selstromkomponente In dem Ladestrom des Wert slngestellt wird,
Ladespannungs-Generatorteils (2), damit die gekennzelchnet dutch
Amplitude der Wechselstromkomponente in e sine Anlegevorrichtung (3,6) zum
Anlegen         dem Ladestrom  auf einen vorbestimmten elner
Wechselspannungskomponente mit ei-  15       Wert eingestellt wird, ner von
der der Wechselspannungskompo-             gekennzelchnet durch nente der
Ladespannung verschiedenen Fre-          e) eine Steuereinrichtung (69,
15), die eine quenz an das Aufzeichnungsteil (8) und
Frequenzunterscheidungsschaltung (15) auf- f) sine
Frequenzunterscheidungsschaltung           welst, die die
Konstantstrom-Stbuerschal- (15) zum Auftellen der in dem Ladestrom ent-  20
tung (16, 17) auf elne solche Weise stsuert, J.>       haltenen
Wechaelstromkomponentb und der            dafg die Amplitude der in dem
Ladestrom ent- von der Anlegevorrichtung (3, 6) Obertrage-        haltenen
Wechselstromkomponente entepre- nen Wechselstromkomponente, damit sine
chend einer Frequenzveranderung der in der fehlerhafte Arbeitsweise der
Konstantstrom-        Ladespannung enthaltenen Wechselspan- Steuerschaltung
(16, 17) verhindert wird, die  25  nungskomponente verindert wird. infolge
elnerZufrhrung der durch die Anlege- vorrichtung (3, 6) zugefihrten
Wechselstrom-  7. Bilderzeugungsgerft nach Anspruch 6, gekenn- komponente
zu  dem   Ladespannungs-            zelchnet durch die
Frequenzunterscheidungs- Generatorteil (2) auftritt.
schaltung (15) mIt einem Frequenzgang, der die 30      Amplitude der
Wechselstromkomponente In dem 2. Bilderzeugungsgerat nach Anspruch 1,
dadurch       Ladestrom durch Verwendung der Frequenzver- gekennzelchnot,
dat die Frequenzunterechei-        anderung der Wechselspannungskomponentb
dungsschaltung (15) die Frequenz der durch die     der Ladespannung
verandert Anlegevorrichtung (3, 6) angelegten Wechsel- spannungskomponentb
beseitigt.            35  8. Bilderzeugungsgerat nach Anspruch 6, dadurch
gekennzalchnet, daB die Steuerelnrichtung ei- 3. Bilderzeugungsgergt nach
Anspruch 1, dadurch       nen Frequenz-Spannungs-Wandler (69) zum 



gokennzelchnot, da6 die Anlegevorrichtung (3,      Steuern  der
Konstantstrom-Steuerschaltung 6) sine Entwicldungseinheit (6) zum
Entwlckeln    (16, 17) durch Umwandeln der Veranderung der sines auf dem
Aufzelchnungsteil (8) gebildeten  4o  Wechselspannungsfrequenz in sine
Spannung Latentblildes aufweist, wobei die Entwickdungs-   aufweist.
einheit (8) mit einer Spannung gespeist wird, die durch Oberlagern
elnerWechselspannung mitei-   9. Bilderzeugungsgerat nach Anspruch 7,
gokenn- ner Gleich-Vorspannung erzeugt wird.               zeichnet dutch
sine Anlegevorrichtung (3, 6) 45      zum Anlegen elner sine weitere
Wechselspan- 4. Bilderzeugungsgerat nach Anspruch 1, dadurch
nungskomponente enthaltenden Spannung mit gelconnzelchnet, daB die
Ladevorrichtung sine      elner Frequenz, die von der der Wechselspan-
Ladewalze (5) aufwelst.                            nungskomponente der
Ladespannung verschie- den ist, an das Aufzeichnungsteil (8), wobel die 5.
Bilderzeugungsgerat nach Anspruch 2, dadurch   5o
Frequenzunterscheidungsschaltung (15) eonen gekennzelchnet, daB die
Frequenzunterschei-        Frequenzgang aufwelst, der die Zufuhrung der
dungsschaltung (15) einen Frequenzgang auf-        durch die
Anlegevorrichtung (3, 6) angelegten weist, der die Amplitude der in dem
Ladestrom      welteren Wechselspannungskomponente zu der enthaltenen
Wechselstromkomponente durch           Konstantstrom-Stbuerschaltung (16,
17) verhin- Verwendung der Veranderung derWechselspan-  s5     dert.
nungsfrequenz der Ladespannung verindert. 10. Bilderzeugungsgerat nach
Anspruch 1, gekenn- 6. Bilderzeugungsgerat mit
zelchnet durch sine Einrichtung zum Anpassen B    17                 EP 0
475 423 B1                18 der Amplitude der Wechselstromkomponente in
4. Appareil de formation d'images solon la revendi- dem Ladestrom durch
Verindern der Frequenz       cation 1, caracteir'ie  n ce quo ledit
chargeur der Wechselspannungskomponente der Lade-         comprend un
rouloau chargeur (5). spannung. 5   5. Appareil de formation d'images solon
la revendi- cation 2, caractersi eon ce quo ledit circuit (15)
Revendications                                       de discrimination de
frdquence a des caracteris- tiques de frequence capables de modifier laditb
1. Appareli de formation d'images comprenant         amplitude de ladito
composante alternative a) un 6lement d'enregistroment (8) sur loquol  10
contbnue dans led it courant de charge en utiOi- une image latente est
formee;                 sant la modification de la frequence en courant b)
un chargeur (5) en contact avec ledit 616-  continu de laditb tension de
charge. ment d'enregistrement (8); c) une partie (2) generatrice de tension
de  6. Appareil de formation d'images comprenant charge appliquant une
tension contenant une  15  a) un element d'enregistroment (8) sur lequel
composante alternative audit chargeur (5); et    une image latente est
form6e; d) un circuit de commande (18, 17) de courant     b) un chargeur
(5) en contact avec ledit 616- constant pour detecter l'amplitude d'une
ment d'enregistrement (8); composante alternative dans le courant de
c) une partle (2) generatrice de tension de charge de ladite partie (2)
gen6ratrice de ten-  20  charge appliquant une tension contenant une sion
de charge de maniere A portorladito am-     composantb alternative, audit
chargeur (5); et plitude de ladito composante alternative dans    d) un
circult (16, 17) de commando de courant lodit courant de charge A une
valeur preddter-   constant pour ddtecter l'amplitude d'une minoe,
composante alternative dans Is courant de caracterls6 par
25        charge de ladie partle (2) genoratrico de ton- e) un moyen
d'application (3, 6) pour appli-     sion de charge de maniere a porter
ladite am- quer une composante de tension alternative        plitude de
ladite composantb alternative dans ayant une certaine fr6quence, qul eat
diffi-     ledit courantde charge A une valeur preddter- rente de cello de
ladito composantb alternati-   minee, ve de ladite tension de charge, audit
ei'ment  30  caractirlsi par d'enregistroment (8); et
o) un moyen de commando (69, 15) compre- f) un circuit (15) de
discrimination de frequen-  nant un circuit (15) de discrimination de fre-
ce pour diviser la composantb alternative        quence commandant ledit
circuit (16, 17) de contenue dans ledit courant de charge et la
commando de courant constant de maniere 



composantb alternative transmise par ledit  35   que ladito amplitude de
ladit composantb al- moyen d'application (3, 6) af in d'empecher un
ternative contenue dans ledit courant de char- fonctionnement errone dudit
circuit (16, 17) de  ge soit modif ie en fonction d'un changement commando
de courant constant de s'Installer      de frequence de la composantb
alternative sous l'effet de l'lntroduction de laditb compo-  contonue dans
laditb tension de charge. sante alternative appliquee par ledit moyen  40
d'application (3, 6) dans dite partie (2) gene-  7. Appareil de formation
d'lmages solon la revendi- ratrice de tension de charge.
cation 6, caract&d1sd on co quo ledit circuit (15) de discrimination de
frequencoe ayant des carac- 2. Appareil de formation d'images selon la
revendi-  teristiques de frequence capables de modifier la- cation 1,
caracterls6 en ce quo ledit circuit (15)  45  dite amplitude de laditb
composante alternative de discrimination de frequence ddcoupe la fri-
dans ledit courant de charge en utilisant ladite quence de laditb
composantb de tension alterna-  modification de frequence de ladite
composante tive appliquee par leditmoyen d'applicatlon (3, 6).  alternative
de laditb tension de charge. 3. Appareil do formation d'imagos solon la
revendl-  so  8. Apparell de formation d'imagos selon la revendi- cation 1,
caractrlse an ce quo ledit moyen d'ap-  cation 6, caracterls6 on co quo
ledit moyen de plication (3, 6) comprend une unite (8) de deve-  commando
comporte un convertisseur (69) fre- loppement pour developper une image
latente      quence-tension pour commander ledit circuit (16, formee sur
ledit element d'enregistrement (8), la-  17) de commando
decourantconstanten conver- dito unitb de developpement (6) 6tant aliment6e
5s  tissant laditb modification dans ladite frequence par une tension
form~e en superposant une po-    de tension alternative, en tension.
larisation en courant continu et une tension alter- native.
9. Apparell de formation d'lmages solon la revendl- 10    19
EP 0 475 423 B1                 20 cation 7, caractdrlsd par un moyen
d'application (3, 8) pour appliquer une tension contenant une autre
composanto alternative ayant une certaine fr6quence, qui est diff6rente de
cells de ladite composante alternative de ladite tension de char-   5 ge,
audit 6l6ment d'enreglstrement (8), dans le- quel ledit circuit (15) de
discrimination de fre- quence a des caracterlstiques de frequence ca-
pables d'empecher l'introductlon de ladite autre composante alternative
appliquee par ledit  1o moyen d'application (3, 8) dans ledit circuit (16,
17) de commando de courant constant 10. Appareil de formation d'images
selon la revendi- cation 1, caract&rWsd par un moyen pour adapter  15
ladite amplitude de ladite composante alternative dans ledit courant de
charge on modifiant la fr6- quence de ladit composante alternative de ladT-
to tension de charge. 20 25 30 35 40 45 50 55    


