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(54) Arrangement for applying a predeterminable electric charge

(57) In an arrangement for applying a predetermina-
ble electric charge to an image bearing member (5) of a
xerographic system with an individual charge roller (1),
it is proposed for providing the voltage necessary for each
area of the charge roller, that first information on individ-

ual electric properties of the individual charge roller (1)
is stored in a first memory (2), and that the first information
is provided as the first input quantity for controlling an
applying of a predeterminable electric voltage to the in-
dividual charge roller (1).
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Description

[0001] The invention relates to an arrangement ac-
cording to the preamble of claim 1.
[0002] Xerographic systems generally comprise an im-
age bearing member, which is often implemented in form
of a so-called organic photo conductor (OPC), which is
charged for example by a charge roller to a predetermi-
nable surface potential. A writing head changes said sur-
face charge in a predeterminable manner in certain sec-
tions and a so-called sleeve applies electrostatically
charged toner to corresponding sections of the organic
photo conductor. The toner is transferred by a transfer
roller to the print medium, which is usually paper.
[0003] In order to achieve high printing quality it is im-
portant to have a constant homogeneous charge of the
surface of the image bearing member. The application
of a constant voltage on the charge roller does not lead
to an even and constant charge on the image bearing
member however because the charging behavior is fur-
ther dependent on inhomogeneities of the charge roller
and environmental parameters. It is known for this pur-
pose to measure the current between the charge roller
which is connected to a voltage source and the image
bearing member, to draw conclusions on the respectively
applied charge via the known voltage and to adjust the
voltage to be applied in a control loop in such a way that
the best constant charging of the surface of the image
bearing member is achieved. The disadvantage in this
known method is that such a control loop allows only one
adjustment of the voltage on the charge roller. When the
control loop determines a deviation of the current from
the charge roller to the image bearing member and there
has thus been a deviation from the setpoint values of the
charge, the voltage is adjusted on the charge roller, as
a result of which the result of such a charging process of
the image bearing member is susceptible to errors on
the basis of this principle. Moreover, control loops with
feedback are difficult to implement and tend to oscillate
and become unstable.
[0004] It is therefore the object of the invention to pro-
vide an arrangement of the kind mentioned above with
which the mentioned disadvantages can be avoided, with
which the voltage necessary for each section of the
charge roller can be provided, especially by means of a
simple control loop that is preferably feedback-free.
[0005] This is achieved in accordance with the inven-
tion by the features of claim 1.
[0006] In this way, the voltage necessary for each sec-
tion of the charge roller can be provided and applied rap-
idly and precisely by means of a simple control loop be-
fore a measuring system determines that a deviation in
the charge of the image bearing member has occurred.
Errors can thus be avoided right from the start and com-
plex readjustments are no longer necessary. Production-
induced irregularities of the charge rollers can thus be
compensated even before an uneven charge is trans-
ferred to the image bearing member as a result of said

irregularities. Moreover, a control loop with feedback can
thus be avoided in the voltage applying control unit or at
least substantially simplified, which thus substantially
simplifies the entire control of the process of applying a
predeterminable electric voltage to the individual charge
roller.
[0007] The sub-claims, which like claim 1 simultane-
ously form a part of the description, relate to further ad-
vantageous embodiments of the invention.
[0008] The invention is described in closer detail by
reference to the enclosed drawings which merely show
preferred embodiments on the basis of examples, where-
in:

Fig. 1 shows a schematic view of a xerographic sys-
tem with a preferred embodiment of an arrangement
in accordance with the invention, and

Fig. 2 shows a schematic view of a preferred em-
bodiment of an arrangement in accordance with the
invention.

[0009] Fig. 2 shows an arrangement for applying a pre-
determinable electric charge to an image bearing mem-
ber 5 of a xerographic system with an individual charge
roller 1, with first information on individual electric prop-
erties of the individual charge roller 1 is stored in a first
memory 2, and that the first information is provided as
the first input quantity for controlling an applying of a pre-
determinable electric voltage to the individual charge roll-
er 1. Fig. 1 shows a xerographic system with such an
arrangement in accordance with the invention as de-
scribed above.
[0010] The voltage necessary for any section of the
charge roller 1 can be provided or applied rapidly and
precisely by means of a simple control loop or a simple
voltage applying control unit 3 before a measuring sys-
tem determines that a deviation in the charge of the
charge roller 1 and thus also the image bearing member
5 has occurred. An error can thus be avoided right from
the start and it is not necessary to carry out any complex
readjustments. Irregularities in the charge roller 1 which
are caused by production can thus be compensated even
before such irregularities cause an uneven charge to be
transferred to the image bearing member 5. Moreover,
a control loop with feedback in the voltage applying con-
trol unit 3 can thus be avoided or at least be simplified
substantially, which thus simplifies the entire control of
the process of applying a predeterminable electric volt-
age to the individual charge roller 1.
[0011] An arrangement in accordance with the inven-
tion for applying a predeterminable electric charge to an
image bearing member 5 is provided for implementation
in a xerographic system, with preferably any xerographic
system being provided. An arrangement in accordance
with the invention for applying a predeterminable electric
charge to an image bearing member 5 of a xerographic
system with an individual charge roller 1 can be arranged,
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integrated or implemented in any individual part of a xe-
rographic system. It is provided especially preferably that
an arrangement in accordance with the invention is ar-
ranged, integrated or implemented in a toner cassette
and/or in the region of an exchangeable imaging drum
cassette for a xerographic system.
[0012] Any type of arrangement of a charge roller 1
can be used in combination with an arrangement in ac-
cordance with the invention. The individual charge roller
1 is arranged for applying a predeterminable electric
charge to the image bearing member 5, so the charge
roller 1 is preferably arranged close to the image bearing
member 5. It is preferably provided that a charge roller
1 substantially has the cylindrical arrangement as shown
schematically in Fig. 2, such that the charge roller 1 com-
prises a central conductive shaft 13, preferably compris-
ing metal, especially stainless steel, a conductive cylin-
drical formed body 14 which encloses the shaft 13 in a
substantially even manner and especially comprises
polyurethane, and a conductive foil 15 which is applied
to the formed body 14. Charge rollers 1 have an arrange-
ment which is not completely even or have electric prop-
erties which are not completely the same, as a result of
production. For applying the voltage to the charge roller
1 a voltage is applied to the central conductive shaft 13
which forwards the same via the conductive cylindrical
formed body 14 to the conductive foil 15, thus applying
an electric charge to the photo conductor of the image
bearing member 5. At least a direct voltage is applied to
the charge roller 1, whereby a direct voltage source 8
being provided for applying a direct voltage to the indi-
vidual charge roller 1. Regarding a preferred simple im-
plementation, the voltage applying control unit 3 controls
at the direct voltage source 8. Preferably, a direct voltage
and an alternating voltage are applied to the charge roller
1. At least one alternating voltage source 7 and at least
one direct voltage source 8 for supplying the charge roller
1 with an alternating voltage and a direct voltage are
therefore provided. The direct voltage source 8 is provid-
ed for charging the charge roller 1 with a direct voltage
of between 500V and 900V, especially between 600V
and 700V. Superimposed on the same and preferably
separately regulated and controlled is the alternating volt-
age source 7 for charging the charge roller 1 with a
changeable alternating voltage with a predeterminable
frequency, preferably between 900 Hz and 1.1 kHz, with
any waveform or signal form of the alternating voltage
signal being provided.
[0013] It is provided in accordance with the invention
that each individual charge roller 1 is measured with re-
spect to its electric properties after its production and
before its implementation into a xerographic system and
that the first information thus determined on the individual
electric properties of the charge roller 1 is stored in a first
memory 2.
[0014] The measured electric properties of the charge
roller 1 can concern any type of electric properties which
prevent an even distribution of charge on the image bear-

ing member 5 when applying a constant voltage to the
central shaft 13 of the charge roller 1. This preferably
concerns electric conductance values and/or electric re-
sistances. The thus determined first information there-
fore preferably describes the electric resistance or con-
ductance value of the charge roller 1 as a function of the
rotational angle and/or as a function of the so-called cyl-
inder or polar coordinates of the charge roller 1. As a
result, information on the electric properties of the charge
roller 1 prevailing between the central shaft 13 and the
contact point 16 of the charge roller 1 to the image bearing
member 5 are stored in the first memory 2 in connection
with each position of the charge roller 1. The voltage to
be applied to the charge roller 1 can thus be regulated
depending on the position of the charge roller 1.
[0015] The first memory 2 can concern any kind of
memory, with electronic semiconductor memories pref-
erably being provided, especially so-called read-only
memories or ROMs. The first memory 2 is preferably as-
sociated with a voltage applying control unit 3 for con-
trolling the process of applying the voltage to the individ-
ual charge roller 1. The first memory 2 is especially con-
nected in a conductive manner with the same. The volt-
age applying control unit 3 regulates or controls at least
one of the alternating voltage source 7 or direct voltage
source 8, with the first input quantity being provided for
closed-loop control or open-loop control of the alternating
voltage source 7. Furthermore, open-loop or closed-loop
control of the direct voltage source 8 can also be provid-
ed. As a result of the allocation of the first memory 2 and
the first information which is stored in the same, a com-
plex arrangement of the voltage applying control unit 3
can be substantially avoided.
[0016] Fig. 2 shows a schematic view of a preferred
embodiment of an arrangement in accordance with the
invention with a charge roller 1, whose central shaft 13
can be applied to voltage from a direct voltage source 8
and an alternating voltage source 7. The alternating volt-
age source 7 is controlled or regulated by the voltage
applying control unit 3 which has access to the first in-
formation stored in the first memory 2 as input quantity.
This enables a precise control of the charge applied to
the image bearing member 5.
[0017] In addition to the irregularities of charge roller
1, the application of a precisely even charge to the image
bearing member 5, which is preferably an organic photo
conductor, is further influenced by environmental param-
eters such as humidity, electric charging of the ambient
environment and/or the temperature. It is therefore pro-
vided in an especially preferred embodiment of the
present invention that the arrangement in accordance
with the invention comprises at least first means 4 for
determining at least a first value which is depending upon
an environmental parameter, especially humidity and/or
temperature. By determining such a first value and con-
sidering the same in the control of the charging or voltage
applying process of the individual charge roller 1, the
charge distribution caused on the image bearing member
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5 can be homogenized even further.
[0018] The first means 4 for determining the at least
one first value can be arranged in different ways, e.g. as
a thermometer or as a hygrometer. It is provided in ac-
cordance with an especially preferred embodiment of the
present invention that the first means 4 are means for
measuring the first current flow between the image bear-
ing member 5 and a transfer roller 6, and/or that the first
means 4 are designed respectively formed as a current
measuring apparatus for measuring the first current flow
between an image bearing member 5 and a transfer roller
6
[0019] It has been noticed that said current flow which
is in the magnitude of a few PA represents very precisely
the environmental parameters such as humidity and/or
temperature and is proportional to the same, and has the
special advantage that it already concerns a purely elec-
tric measured variable which therefore can be processed
especially easily by an electronically arranged voltage
applying control unit 3. It is therefore provided especially
preferably that the first current flow is provided as the
second input quantity for controlling the charging process
of the individual charge roller 1, which thus allows achiev-
ing an especially homogeneous charge distribution on
the surface of image bearing member 5.
[0020] Fig. 1 shows a schematic view of a xerographic
system with a preferred embodiment of an arrangement
in accordance with the invention, with the charge roller
1 being arranged adjacent to the image bearing member
5, which charge roller 1 can be applied with direct and
alternating voltage by an integral direct and alternating
voltage source 7, 8. The direct and alternating voltage
source 7, 8 is controlled or regulated by the voltage ap-
plying control unit 3 which reads out the first information
from the first memory 2 as first input quantity and is further
connected with the first means 4 for determining at least
a first value which is proportional to an environmental
parameter, which means are designed respectively
formed as a current measuring apparatus and measure
the first current flow between the organic photo conductor
5 and the transfer roller 6. The first current flow is included
in the open-loop and closed-loop control by the voltage
applying control unit 3 as a second input quantity, with
the first input quantity and/or the second input quantity
being provided at least for controlling the alternating volt-
age source 7 or the direct voltage source 8. The transfer
roller 6 further comprises a transfer roller voltage source
11. The illustrated xerographic system further comprises
a writing head 10 and a toner application arrangement 9
which is called a sleeve and which is also associated with
a separate voltage source 12.
[0021] Further embodiments in accordance with the
invention merely have a part of the described features,
with any combination of features being provided, espe-
cially also such of different described embodiments.

Claims

1. Arrangement for applying a predeterminable electric
charge to an image bearing member (5) of a xero-
graphic system with an individual charge roller (1),
characterized in that first information on individual
electric properties of the individual charge roller (1)
is stored in a first memory (2), and that the first in-
formation is provided as the first input quantity for
controlling an applying of a predeterminable electric
voltage to the individual charge roller (1).

2. Arrangement according to claim 1, characterized
in that the individual charge roller (1) is arranged for
applying the predeterminable electric charge to the
image bearing member (5).

3. Arrangement according to claim 1 or 2, character-
ized in that the first memory (2) is associated with
a voltage applying control unit (3) for controlling the
process of applying the electric voltage to the indi-
vidual charge roller (1), and is especially connected
with the same in a conductive manner.

4. Arrangement according to claim 1, 2 or 3, charac-
terized in that it comprises at least first means (4)
for determining at least a first value which is propor-
tional to an environmental parameter, especially the
humidity and/or the temperature.

5. Arrangement according to claim 4, characterized
in that the first means (4) are means (4) for meas-
uring the first current flow between the image bearing
member (5) and a transfer roller (6).

6. Arrangement according to claim 5, characterized
in that the image bearing member (5) is an organic
photo conductor.

7. Arrangement according to claim 5 or 6, character-
ized in that the first current flow is provided as the
second input quantity for controlling the process of
applying the electric voltage to the individual charge
roller (1).

8. Arrangement according to claim 7, with a direct volt-
age source (8) being provided for applying a direct
voltage to the individual charge roller (1), charac-
terized in that the first input quantity and/or the sec-
ond input quantity are provided at least for controlling
the direct voltage source (8).

9. Arrangement according to claim 8, characterized
in that the voltage applying control unit (3) controls
at least the direct voltage source (8).

10. Arrangement according to claim 7, 8 or 9, with an
alternating voltage source (7) and a direct voltage
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source (8) being provided for applying a direct volt-
age and an alternating voltage to the individual
charge roller (1), characterized in that the first input
quantity and/or the second input quantity are provid-
ed at least for controlling the alternating voltage
source (7).

11. Arrangement according to claim 10, characterized
in that the voltage applying control unit (3) controls
at least the alternating voltage source (7).

12. Toner cassette for a xerographic system, charac-
terized by an arrangement according to one of the
claims 1 to 11.

13. Method for determining information on individual
electric properties of an individual charge roller (1)
for a xerographic system, characterized in that the
charge roller (1) is measured with respect to its elec-
tric properties after its production and before its im-
plementation in a xerographic system, and that the
first information thus determined on the individual
electric properties of the charge roller (1) are stored
in a first memory (2).
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