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A method and an apparatus for automatically adjusting the potential of a photosensitive layer.

@ A method of automatically adjusting the potential of a
photosensitive layer, in which the photosensitive layer -is
moved along a corotron energized by a high voltage supply
and is charged thereby, in which the potential of a corotron-
charged portion of the photosensitive layer is measured
contactlessly by means of an electrometer device; that the
value measured is compared with a predetermined target
value, after which, if the difference between the value
measured and the target value lies beyond predetermined
limits, an adjustment parameter of the high voitage supply is
changed; and that after a period of time minimally equal to
the time required for moving the portion of the photosensi-
tive layer charged with the new setting of the high voltage
supply from the corotron to the electrometer, the potential of
the photosensitive layer is measured again and compared
with the target value, after which, if the difference between
the target value and the value measured lies beyond
predetermined limits, the said adjustment parameter is again
changed, which cycle is repeated as long as the difference
between the target value and the value measured lies within
the predetermined limits.
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Title: A method and an apparatus for automatically

adjusting the potential of a photosensitive layer...

The invention relates to a method of adjusting
the potential of a photosensitive layer, in which said
layer is moved along a corotron energized by a high voltage
supply and is charged thereby, as well as to an apparatus
for applying the method.

Such a method and apparatus are applied e.g. in
copying apparatus, in which, according to the knoWn tech-
nique, the high voltage supply supplies a charging current
to a corotron. |

Along the corotron there is moved a photosensitive
layer applied e.g. on a drum rotating in operation, said
layer being charged by the corotron by meansAof corona dis-
charge. N

The photosensitive layer thus charéed is subsequent-
ly exposed via a document to be reprodﬁced._Since, upon ex-
posure of the photosensitive layer, charge.is leaking away
in a manner corresponding to the intensity of the incident
light, and therefore to the docﬁment to be reproduced, there
is produced an electrostatic image pattern, which can be
transferred onto an image carrier, such as paper, by any
of the methods known for that purpose. |

To effect that the photosensitive léyer is charged

uniformly, the current flowing through the corotron is

stabilized.
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However, it has been found that in this manner the uniform-
ness of the charge of the photosensitive layer leaves to
be desired.

Nevertheless, it is highly important for the ex-
posure and development process following the charging of
the photosensitive layer, and hence for the copying quali-
ty, that the photosensitive layer is charged as uniformly
as possible. |

Similar considerations apply to certain types of
facsimile épparatus, in which likewise a photosensitivé
layer is charged, and wherein the uniformness of the charge
formed is important for the quality of the image transfer.

The same applies to laser printers, wherein a pho-
tosensitive layer first charged and subsequently exposed
is scanned by a laser. In such appafatus, too, a uniform
charging of the photosensitive layer is highly important.

It is therefore an object of the invention to im-
prove the uniformness of the charge formed by a corotron
on a photosensitive layer.

To this end, according to the invention, a method
of the above described type is charaéterized iﬁ'that the
potential of a corotron-charged portion of the photosensi-
tive layer is measured contactlessly by means of an electro-
meter device; that the value measured is compared with a
predetermined target vaiue, after which, if the difference

between the value measured and the target value lies beyond
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predetermined limits, and adjustment parameter of the
high voltage supply is changed; and that after a period
of time minimally equal to the time required for moving
the portion of the photosensitive layer charged with the
new setting of the high voltage supply from the corotron
to the electrometer, the potential of the photosensitive
layer is measured again and compared with the target wvalue,
after which, if the difference between the target value
and the value measured lies beyond predetermined 1imits,-
the said adjustment parameter is again changed, which
cycle is repeated as loﬁg as the difference between the
target value and the value measured lies within the pre-
determined limits.

An apparatus for applying the method is character-
ized, according to the invention, by an electrometer device
along which the photosensitive layer, after having been
charged by the corotron, is moved, which eiectrometer
device measures contactlesély the potential of the photo-
sensitive layer; a comparator for cémparing the value
measured of the potential with a predetermined target
value, which comparator transmits an output signai dependentJ
on the difference between the value measured and the target
value and which is supplied to the high voltage supply in

order to control an adjustment parameter of the high volt-

age supply.
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Some embodiments of the apparatus according to
the invention will now be described, by way of example,
with reference to the accompanying drawings, in which:

Fig. 1 is a diagrammatic illustration of a first
embodiment of an apparatus according to the invention;

Fig. 2 shows a part of the apparatus of Fig. 1 in
greater detail; and

Fig. 3 shows a variant of Fig. 2.

Fig. 1 shows a high voltage supply 1 of a conven-
tional type, the output of which is connected to a coro-
tron 3. .

The corotron 3 comprises, as is conventional, a
housing 5, which is open at one end and wherein there ex-
tends a conductor 4. The open end faces ‘the pho£osensitive
layer 6, which can be charged by a corona discharge
originating from the conductor 5.

In operation, the photosensitive layer moves along
the corotron, thereby being charged along the entire surface.
The direction of movement of the photosensitive layer is in-
dicatéd by an arrow 7.

For obtaining a proper image transfer quality, it
is highly important that the photosensitive layer is charged
as uniformly as possible.

According to the invention, the photosensitive
layer, after having been charged by the corotron 3, moves
along an electrometer 8, by meens of which the potential of

the photosensitive layer is measured contactlessly.
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The potential measured can then be compared with a pre-
determined target value and, depending on the difference
between the two values, a setting signal can be supplied
to the high voltage supply 1 through a line 9. This is
realized in practice as folloWs.

After the photosensitive layer has been set in
motion at the nominal speed v, and it has been communicated
for instance by means of a control signal 10, origihating
from a machine control unitv11, to the electrometer 8 that
the adjustment procedure is to be initiated, the electro-
meter transmits the best estimate of the required charging
current to be passed through the conductor 5 to the high
voltage supply 1, which is switched on e.g. through a con-
trol signal 12 originating from the control unit 11. After
an interval which is minimally equal to the time required
for conducting the corotron-charged portion of the photo-
sensitive layer to the electrometer, the electrometer
measures the actual potential of the photosensitive layer
and again gives the best estimate for the adjustment of
the high voltage supply, based on the actual value of the
potential of the photosensitive layer and the estimated
required change of the setting of the high voltage supply.
When again some time has lapsed necessary for conducting
the charged portion of the photosensitive layer frdm the
corotron to the electrometer, the potential of the photo-
sensitive layer is again measured and, if necessary, the

high voltage supply is readjusted. When the potential has
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come to be within the required tolerance band, the elec-
trometer transmits a signal to the control unit 11 through
a line 13 and the adjustment procedure can be terminated.
The electrometer retains the setting walue for the charging
current, determined in the above described manner, and
this charging current is supplied to the corotron in the
next process. After some time, the adjustment procedure can
be repeated.

The electrometer is preferably of the known per
se type with rotary chopper blade. In a simple embodiment
shéwn in Fig. 2, the electrometer is connected to ground
and can be supvlied from a d-c voltage available in the
machine. A rotary chopper blade 14 periodically covers a

collecting electrode 15. In non-covered condition, the po-

tential of the photosensitive layer 16 induces charge onto

the electrode 15. This alternating charge is converted by
an input stage 17 with a virtual earth input into an a-c
voltage which, after a possible amplification in an ampli-
fier stage 18, is converted by a phase-responsive detector
19, into a d-c voltage. For this purpose, the phase detector
19 requires a phase signal 20 that is in synchronism with
the rotary chopper 14.

| The control signal 10 starts a timer 21 which
transmits a signal to comparator circuitry 23 through a
line 22. On the basis of the actual value 24 transmitted by
the phase-responsive detector 19 and the desired value 25,

said circuitry then determines the best estimate for the
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new setting of the charging current of the corotron. After

a given interval, not shorter than necessary for the arrival
of the portion of the photosensitive layer charged with the
newly adjusted charging current at the electrometer, a
signal is again transmitted and the adjustment procedure is
continued, as described in the above, until the potential

of the photosensitive layer approximates the desired value
sufficiently accurately and the electrometer communicates
this to the contrdl unit 11 e.g. by means of a signal through
the line 13, after which the -adjustment procedure can be
terminated. . .

In a modified embodiment, shown in Fig. 3, the
electrometer-chopper blade and the subsequent circuitry is
connected to a reference voltage‘source 27 carrying the
same voltage Uref as the desired nominal value of the voltage
of the photosensitive layer. This electrometer functioms,
for the rest, analogously to the above described electro-
meter and comprises an amplifier 17 with a virtual earth
input, possibly an amplifier stage 18, and a phase-responsive
detector 19 receiving a phase signal 20. In operation, the
phase-responsive detector transmits a signal through a gal-
vanic separation element 28, to comparator circuitry 29,
which signal is proportional to the difference between the
potential of the éhotosensitive layer 16 and the potential
of the voltage squrce 27. The timer 21 has the same function
as described in the above, and the comparator circuitry 29

generates the setting value 9 and the feedback signal 13,
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as described in the above.

The advantage of this modified embodiment is that the actual

potential

of the photosensitive layer, after termination

of the adjustment procedure, does not depend either on the

distance between the photosensitive layer and the electro-

meter, or on the surface area of the electrode 15, or on

the speed of the chopper, or on the gain factor of the

electrometer~amplifier stages, so that the accuracy of the

potential

set is determined primarily by the accuracy of

the reference voltage source, thus enabling a very simple

calibration of this system, combined with a very good

long-term stability thereof.

Various modifications of the above described

method and apparatus will readily occur to those skilled

in the art after reading the above description. For instance,

it is possible to control, instead of the charging current

directly supplied by the high voltage supply, a different

parameter
to obtain
These and

the scope

of the high voltage supply. It is also possible
the time control signals from an external source.
similar modifications are deemed to lie within

of the inventiqn.
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CLATIMSGS:

1. A method of automatically adjusting the po-~
tential of a photosensitive layer, in which the photosen-
sitive layer is moved along a corotron energized by a high
voltage supply and is charged thereby, characterized in
that the potential of a corotron-charged portion of the
photosensitive layer is measured contactlessly by means of
an electrometer deviée; that the value measured is compared
with a predetermined target value, after which, if the
difference between the value measured and the target value
lies beyond predetermined limits, an adjustment parameter
of the high voltage supply is changed; and that after a
period of time minimally equal to the time required for
moving the portion of the photosensitive layer charged with
the new setting of the high voltage supply from the corotron
to the electrometer, the potential of the photosensitive
layer is measured again and compared with the target wvalue,
after which, if the'difference between the target value and
the value measured lies beyond predetermined limits, the
sald adjustment parameter is again changed, which cycle is
repeated as long as the difference between the target value
and the value measured lies within the predetermined limits.

2. An apparatus for automatically adjusting the
potential of a photosensitive layer, comprising a corotron
energized by a high voltage supply, along which corotron
the photosensitive layer is moved, characterized by an elec-

trometer device along which the photosensitive layer, after
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having been charged by the corotron, is moved, which elec-
trometer device measures contactlessly the potenéial of

the photosensitive layer; a comparator for comparing the
value measured of the potential with a predetermined target
value, which comparator transmits an output signal dependent
on the difference between the value measured and the target
value and which is supplied to the high voltage supply in
order to control an adjustment parameter of the high volt-
age supply.

- 3. An apparatus according to claim 2, character-
ized in that the electrometer comprises an electrometer of
the type with a rotary chopper blade, as well as a syn-
chronous detector for rectifying the output signal Qf the
electrometer in synchronism with the rotary chopper blade,
while the output of the synchronous detector is connected
to the input of the comparator.

4. An apparatus according to claim 3, character-
ized in that the chopper blade of the electrometer is con-
nected to a reference voltage source Uref supplying a volt-
age corresponding to the desired value of the potential of
the photosensitive layer.

5. An apparatus according to any one of claims 2-4,
characterized by a timer which controls the eleétrometer,

corresponding to the speed of motion of the photosensitive

layer.
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