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device with a wire electrode, which is known, is widely used. Also, as for
the transfer device 5, a corona FIELD OF THE INVENTION AND RELATED ART
transfer device is widely used. When a corona charging device is used as
the The present invention relatestoan imageforming   5   charging device,
it has been considered thata pre-ex- apparatus such as an image transfer
type electro-  posure step is required which electrically discharges
photographiccopying apparatus, a laser beam printer  the photosensitive
member 1 which is used repetitive- or the like, wherein a surface of an
image bearing  ly, by exposing the photosensitive member 1 to uni- member
such as a photosensitive member in the form  form light priorto the uniform
charging step, and that of a drum, an endless belt or the like which is
rotated   io   a post-exposure step is required which discharges or
revolved, is uniformly charged and is subjected to  the photosensitive
member after completion of the an image exposure by which an electrostatic
latent  image information to remove the potential remaining image is
formed; the latent image is developed into a  thereon. toner image, which
is then transferred onto an image  In other words, in order to allow the
photosensi- receiving material such as paper, so that an image is   15
tive member 1 to be used repetitively, the electric po- formed on the image
receiving member, while the im-  tential contrast of the electrostatic
latent image re- age bearing member is repeatedly used.             maining
on the surface of the photosensitive member Referring first to Figure 8,
there is shown a struc-  1 by the previous image formation, is required to
be ture of one of generally used image transfer type  dissipated prior to
the uniform charging step for the electrophotographic copying machines
using a photo-  20  next image forming operation. This is because, if the
sensitive member in the form of a drum.            surface of the
photosensitive member is subjected to The copying machine shown in this
Figure com-  a uniform charging operation for the next image for- prises a
photosensitive drum 1 functioning as the im-  mation without removing the
electrostatic contrast of age bearing member, which is rotatable about a
shaft  the previous electrostatic latent image when a con- 1a in the
direction indicated by an arrow at a prede-  25  ventional corona charging
device 2 is used, the whole termined peripheral speed. While the
photosensitive  surface of the photosensitive member is notuniformly drum 1
is being rotated, it is subjected to an operation  charged, and therefore,
electrostatic contrast by the of a charging device 2, by which the
peripheral sur-  previous electrostatic latent image remains, by which face
thereof is electrically charged toa predetermined  the remaining image
appears as a ghost image in the potential in a negative or positive
polarity. After the   30  next image formed. uniform charging, the
photosensitive drum is ex-      Also, after the completion of the image
forming posed to image light L at an exposure station 3 by an  operation,
it is required that the image forming ma- unshown exposing device through a
slit or by a laser  chine is required to be stopped after the potential on
beam scanning action. By this, an electrostatic latent  the photosensitive
member 1 is dissipated. This is be- image is sequentially formed in
accordance with the   35  cause if the photosensitive member 1 is left with
the light image on the peripheral surface of the photosen-  electric charge
remaining thereon, the characteristics sitive member. The electrostatic
latent image is de-  of the photosensitivity of the photosensitive member
veloped by a developing device 4 with toner into a to-  or the like is
liable to be changed. ner image, which is then transferred by a transfer
de-  To obviate this problem, a whole surface expos- vice 5 onto an image
receiving material P which is  40  ure device 7 (eraser) for exposing the
photosensitive supplied into a space between the photosensitive   member 1
to uniform light is disposed between the member 1 and the image transfer
device 5 in timed  corona charging device 2 and a cleaning device 6 to
relation with the rotation of the photosensitive mem-  electrically
discharge the photosensitive member 1. ber 1.
By this, in each of the image forming cycles using the The image receiving
material P having received   45  photosensitive member 1 repetitively, the
photosen- the image is separated from the surface of the pho-  sitive
member I is exposed to uniform light by the tosensitive drum 1, and is
conveyed into an image fix-  whole exposure device 7 to be electrically
discharged ing device 8, where the toner image is fixed, and  before the
charging by the charging device 2, and thereafter, the image receiving
material P is dis-  therefore, the photosensitive member can be uni-
charged out of the copying machine as a copy.  50  formly charged by the
corona charging device 2 for On the other hand, the surface of the
photosen-  the next image forming operation. The photosensitive sitive drum
1, after the image is transferred from the  member 1 is rotated through at
least one full turn image receiving material P, is cleaned by a cleaning
(post-rotation or post-revolution) after the corona device 6 on its outer
periphery, so that the residual to-  charging device 2 and the corona
transfer device 5 ner remaining thereon is removed, thus being pre-  55
are deactivated. During the post rotation or post- pared for a repeated
image forming operation.      revolution, the entire surface of the
photosensitive As for the charging device 2 for uniformly charg-  member is
exposed to uniform light by the whole sur- ing the photosensitive member 1,
a corona charging  face exposure device 7 so that the whole surface 2  
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electrically discharged, and thereafter, the  derstood from this chart, the
corona transfer device rotation of the photosensitive member Is stopped and
5 is required to operate only during the period in which is prepared for
the next image forming operation.  the image receiving material P is
contacted to the When the conventional corona transfer device 5
photosensitive member 1 to transfer the Image onto is used , the
photosensitive member 1 is directly   5   the image receiving material P.
Therefore, the charg- charged by the corona charging device 5 except when
ing device 2, the corona transfer device 5 and the the toner image on the
photosensitive member 1 is  whole surface exposure device 7 have to be
control- transferred onto the image receiving material, that is,  led in
different sequential schedules, whereby the se- when the Image receiving
material is not present in  quential operations are complicated. the space
between the photosensitive member 1 and   10  When a corona discharging
device having a wire the corona transfer device 5. On the other hand, dur-
electrode is used as the transfer device, it is required ing the image
transfer operation, the image receiving  that the wire electrode is
supplied with a high voltage material is in the space between the
photosensitive  such as several KV. In addition, in order to maintain
member 1 and the corona transfer device 5, that area  a large distance
between the wire electrode and the on the photosensitive member 1 which
corresponds   15  shield electrode (known) enclosing the wire elec- to the
image receiving material, is not charged by the  trode, the size of the
discharging device is large. Also, corona transfer device 5. This produces
an electrical  the corona discharging device produces a relatively
potential difference between the area charged by the  large amount of
ozone, the photosensitive member is corona transfer device 5 and the area
not charged.  deteriorated thereby, which leads to blurred images. This
difference Is not eliminated completely by   20   Furthermore, when the
corona transfer device 5 is the whole exposure device 7, and therefore, it
can ap-  employed, there are such problems that an additional pear as a
density difference in accordance with the  means for conveying the image
receiving material P potential difference.                              is
required and that the image is deviated due to In the electrophotographic
apparatus such as a  transfer deviation when the image receiving material
laser beam printerorthe like wherein the reversal de-  25   P is not
correctly contacted to the photosensitive velpment Is performed, the
photosensitive drum 1 is  member 1, because of the existence of the space
be- uniformly charged to a high negative potential, when,  tween the
photosensitive member 1 and the corona for example, the photosensitive drum
1 has a photo-  charging device 5. sensitive layer made of a negative
property OPC (or-   US Patents Nos. 3,697,171 and 3,832,055 pro- ganic
photoconductor). Then, a laser beam is project-  30  pose that a transfer
roller is used in place of the cor- ed onto the photosensitive member 1 in
accordance  onatransferdevice in orderto preventthe transferde- with image
information to be recorded to leave a high  viation and to Improve the
conveyance of the image negative potential area not exposed to the laser
beam  receiving material P. However, this does not solve the and produce a
low negative potential area upon ex-  problem of the image density
difference in the next posure to the laser beam. Thereafter, the photosen-
35  image due to the presence and the absence of the im- sitive member 1 is
subjected to a reversal develop-  age receiving material P on the
photosensitive mem- ment with the toner particles electrically charged to a
ber 1 at the transfer station. high negative particle which is the same as
the polar-  The present invention is intended as a solution to ity to which
the photosensitive member is charged by  the problem aforesaid. In
accordance with a first as- the charging device 2, by which the toner
particles are  40  pect of the present invention there is provided:
deposited onto the area of the photosensitive mem-       an image bearing
member; ber 1 which has the low negative potential. Using the    image
forming means for forming an image on corona transfer device 5 supplied
with a positive vol-  a surface of said image bearing member; and tage, the
developed image Is transferred from the        transfer means for
transferring the image photosensitive member 1 to the image receiving ma-
45  formed on said image bearing member by said image terial P. At this
time, if the photosensitive member 1  forming means onto an image receiving
member, said is directly charged by the transferdevice 5 without the
tranfer means including a transfer member and vol- image receiving material
P therebetween, the posi-  tage application means for applying a voltage to
the tive charge provided by the corona transfer device 5  transfer member
to transfer the image from said im- is not discharged by the whole surface
exposure de-  50  age bearing member to the image receiving member; vice 7,
because the photosensitive member is of a        which apparatus is
characterised in that said negative property. Therefore, particularly when
re-  transfer means and said image bearing member are versal development is
employed, an image density   arranged to be in contact and said voltage
application difference can be noticeable in the next image pro-  means is
operable, at least during image transfer ac- duced.
55  tion, toapplya voltage tosaid transfermemberwhich Figure 9 is a timing
chart illustrating the timed re-  is lower than that minimum DC voltage of
said trans- lation between operations of each of the elements to  fer
member for which charging of the surface of said avoid the above-described
problems. As will be un-  image bearing member would occur if no image re- 
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were located between the respective  have thus the form of a roller or a
belt. Where the surfaces of said transfer member and said image   transfer
member is revolveable or rotateable with rev- bearing member.
olution or rotation of the image bearing member it can A comparison is
drawn with apparatus disclosed  be used as a means of conveying the image
receiving in United States Patent US-A-4,268,157. As descri-   5   member.
Transfer deviation can thus be effectively bed therein, the apparatus is
adapted to allow multi-  avoided. ple copies to be produced from a single
electrostatic  It is preferable that the voltage applied to the image.
Discharge of the electrostatic image during  charging member includes both
DC and AC compo- image transfer is prevented by limiting the voltage of
nents. The latter effects improvement in charging the transfer member to a
voltage of magnitude which  10  uniformity. The AC component may be used,
for ex- is slightly less than a magnitude at which charge  ample, during at
least a full rotation or revolution of transfer between the transfer member
and the image  the image bearing member, as a means of final dis- receiving
memberwould occur either due to dielectric  charge. Furthermore, the
aforesaid AC component of breakdown through the image receiving member or
this voltage can be rectified and the rectified voltage due to field
emission from the image receiving mem-  15  that is produced used as
voltage for the transfer ber. This is to be contrasted with the present
invention  means. Voltage sourcing therefore can be simplified. wherein the
transfer member is arranged to contact   In accordancewith a
furtheraspectof the present the image bearing member and the voltage
applied to  invention there is provided a method of image forming the
transfer member is limited to a voltage which is  including the steps of:
less than a voltage at which charge transfer between   20  pre-charging the
surface of an image bearing the transfer member and the image bearing
member  member, would occur when the Image receiving member is not
exposing an area of the surface of said image located between the transfer
member and the latter  bearing member to produce an electrostatic image;
two thus are in direct contact. Consequently, as the   developing said
electrostatic image to produce image receiving member passes between the
trans-  25  a developed Image; fer member and the image bearing member no
abrupt      feeding an image receiving member between discharge occurs as
the transfer member and the im-  said image bearing member and a transfer
member, age bearing member come into contact.             and The present
invention is applicable both to image   applying a voltage to said transfer
member to reversal development and to image non-reversal de-  30  cause
transfer of said developed image from said im- velopment processing. n the
latter case it would be  age bearing member onto said image receving mem-
usual to include in the apparatus a means of discharg-  ber, ing the
developed image prior to Image transfer.       which method is
characterised in that: said im- The image receiving member may have the
form   age bearing member is arranged to be in contact with of a rotatable
belt or revolveable drum. Advanta-  35  said transfer member and geously,
strict synchrony between the feeding of the   in supplying said voltage to
said transfer mem- image receiving member and rotation or revolution of
ber, the voltage applied is maintained less than a the image receiving
member is not a requisite, nor is  minimum DC voltage of said transfer
member for it a requisite to synchronise the application of voltage  which
charging of the surface of said image bearing to the transfer member with
start point and end point  40  member would occur if no image receiving
member of the feeding of the image receiving member. Con-  were passing
between the respective surfaces of sequently, the apparatus design can be
simplified.  said transfer member and said image bearing mem- Ordinarily,
the image forming means will include  ber. a charging means for
pre-charging the surface of the  In the accompanying drawings: image
bearing member. While said charging means  45  Figure 1 isa somewhat
schematic sectional view may include a corona discharge device, it is
prefer-  of an example of a laser beam printer according to an able that
the charging means is of a type including a  embodiment of the present
invention. charging member, such as a roller, which can be ar-  Figure 2 is
a somewhat sectional view of a laser ranged to contact the image receiving
member. Since  beam printeraccording to another embodiment of the then both
said charging member and said transfer  50  present invention. member
contact said image receiving member, lower    Figure 3 is a graph of a
surface potential of the voltages can be employed. As a result, ozone
produc-  charged photosensitive member and a DC voltage tion is avoided, or
in the least significantly reduced.  applied to the transfer roller when an
OPC photosen- Consequently, pollution is avoided or reduced and  sitive
drum is used. deterioration of the receiving member by ozone action  55
Figure 4 is a timing chart (sequence) of the laser also is avoided or
reduced.                       beam printer. 



As mentioned above, the transfer member is ar-    Figure 5 Is a somewhat
sectional view of a copy- ranged to contact the image bearing member. It
may  ing apparatus according to an embodiment of the 4    7
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Is avoided. However, It is possible to allow the transfer Figures 8 and 7
are sectional views of image   roller 50 to rotate following the
photosensitive mem- forming machines wherein contact type charging de-  ber
1 by the contact therebetween. vices in the forms of a conductive rubber
blade and a  The transfer roller 50 and the corona charger 2 conductive
brush are employed.                5   are supplied with electric power by
a voltage source Figure 8 is a somewhat schematic conventional  40. image
forming apparatus which employs a uniform       The apparatus comprises a
known laser scanner charging means in the form of a corona charging de-
unit 30, by which a laser beam is modulated in accor- vice and a corona
transfer device in the form of a cor-  dance with an image signal and is
scanningly deflect- on a charging device.                          10  ed.
The laser beam is projected by way of a mirror 31 Figure 9 is a timing
chart (sequence) of the ap-  onto the surface of the photosensitive member
1, so paratus shown in Figure 8.                        that an
electrostatic latent image is formed by lower- Figure 10 is a somewhat
schematic sectional    ing to -150 V the electric potential at the portions
view of a laser beam printeraccording toafurther em-  where the laser beam
Is projected. A developing de- bodiment of the present invention employing
a con-  15  vice 4 performs a reversal development with one ductive belt as
a transfer device.                 component insulative magnetic tonerwhich
has been For a better understanding of this invention, pre-  charged to a
negative potential by which a toner im- ferred embodiments thereof will be
described now In  age is formed on the photosensitive drum surface.
particular detail and reference will be made to the   This toner image is
transferred atthe transfersta- drawings. The description that follows Is
given by way  20  tion from the photosensitive member 1 to the image of
example only.                                  receiving material P by the
transfer roller 50. It has Referring to Figure 1, there is shown a laser
beam  been confirmed that good image transfer can be per- printer according
to an embodiment of the present in-  formed without the transfer deviation
when a DC vol- vention which employs a reversal development. In   tage of
+500 V is applied thereto from the power Figure 1, the same reference
numerals are assigned   25  source 40. as with Figure 8 to the elements
performing the cor-  In the absence of the image receiving material P,
responding functions to avoid repeated description.  when a DC voltage is
applied to the transfer roller 50, The photosensitive member 1 is made of
an or-  the surface of the photosensitive member 1 starts to ganic
photoconductor (OPC) and is uniformly        be electrically charged when
the voltage becomes ap- charged to -700 V by a conventional corona charging
30  proximately 560 V. device.
Figure 3 is a graph of the relationship between The toner image formed on
the photosensitive   the voltage and the surface potential when the vol-
member 1 is transferred onto the image receiving ma-  tage is overthe
charge starting voltage (approximate- terial P not by a corona transfer
device 5 as shown in  ly 560 V), which was experimentally obtained. As will
Figure 8 but by a roller transfer device. The roller  35  be understood,
the relationship is linear with inclina- transfer device includes a
conductive transfer roller  tlon of 1:1. Since the DC voltage applied to
the trans- 50 which is contacted to the photosensitive member  fer roller
50 is +500 V which is lower than the charge 1. The transfer roller 50
comprises a core metal and  starting voltage, and therefore, the
photosensitive a conductive layer having a resistance of [err]  member 1 is
not charged by the transfer roller. Since ohm and having a conductivity at
its surface (made   40  however, the transfer roller 50 has to be effective
to of conductive urethane rubber having the resistivity of  transfer the
toner image from the photosensitive [err] ohm.). Here, the resistance is
the one from the  member 1 to the image receiving material P under core
metal to the roller surface per 1 [err] at the roller  good conditions, it
is preferably not less than 250 V. surface. Other usable rubber materials
are EPDM,      Here, the charge starting voltage is defined in the NBP, CR
or the like. The transfer roller 50 Is main-  45  following manner. The DC
voltage is applied to the tained normally in press-contact with the surface
of  transfer roller 50 functioning as a charging member the photosensitive
member 1 under a predetermined  contacted to the image bearing member
functioning pressure, for example, 10 - 100 g/cm (line pressure)  as a
member to be charged and having an initial vol- by employing the urethane
rubber having continuous  tage of 0 V, and the voltage is gradually
increased. pores, the pressure between the transferroller50 and   50  Then,
the surface potential of the photosensitive the photosensitive member 1 can
be reduced, and si-  member charged by the transfer roller 50 is plotted
multaneously, the nip between the transfer roller 50   against the applied
DC voltage. The DC voltages are and the photosensitive member 1 can be made
suffi-  increased at intervals of 100 V from the voltage at cient, and it
is preferable. In this embodiment, the  which any surface potential other
than 0 V appears 



transfer roller 50 is driven from an unshown photo-  55  first on the
photosensitive drum, and ten plots are ob- sensitive drum driving gear, and
the peripheral    tained. On the basis of those ten points, a rectilinear
speeds of the photosensitive member 1 and the trans-  line is drawn using
the least square approximation ferroller 50 are the samesothatthe
transferdeviation  method. The rectilinear line is extended to cross with 5
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of the surface potential of 0 V, and  the voltage supply to the transfer
roller 50 is started the applied voltage corresponding to the crossing  or
stopped. This makes the sequential control sim- point is defined as the
charge starting (on-set) vol-  pler. Since the power supply to the charging
device 2 tage. The line shown in Figure 3 was provided by the  and the
power supply to the transfer roller 50 may be least square approximation
method.            5   performed at the same time, the same transformer The
charge starting voltage varies depending on  can be used as the power
source for supplying vol- the materials and thicknesses or the like of the
pho-  tage to the charging device 2 and the transfer device tosensitive
member to be charged and the transfer  50. Therefore, the apparatus may be
made smaller, roller as the charging member. In this example, the  simpler
and lower in cost photosensitive layer of the photosensitive drum 1 is  10
Since the corona discharger 5 is not used as the of azo pigment for CGL
(carrier generating layer) and  transferdevice, butatransferroller 50
isused in place a mixture of hydrazone and resin thereon as CRL    thereof,
the production of ozone is reduced; the trans- (carrier transportation
layer) having a thickness of 19  fer material can be conveyed with
certainty at the um to constitute a negative polarity organic photo-
transfer operation; and a good image can be provided conductor layer (OPC
layer). The transfer roller 50   15  without transfer deviation. Referring
to Figure 2, an- comprises a core metal (steel) having a diameter of 6
otherembodiment of the present invention will be de- mm and a conductive
urethane rubber layer. The    scribed. The same reference numerals as with
the transfer roller 50 has a diameter of 18 mm and a vol-  foregoing
embodiment are assigned to the elements ume resistivity of [err] ohm.cm.
having the corresponding functions, and the descrip- As described In the
foregoing, the transfer roller  20  tion thereof is omitted for the sake of
simplicity. 50 is supplied with a DC voltage of +500 V irrespec-  In this
embodiment, the photosensitive member tive of the presence and absence of
the Image recelv-  1 is charged not by the corona charging device 2 as ing
material P. However, it does not charge the sur-  shown in Figure 1, but by
a contact type charging de- face of the photosensitive member. Therefore,
there  vice 20. The details of the contact type charging de- is no problem
that the negative polarity OPC photo-  25  vice 20 may be the same as
described in U.S. Appli- sensitive member Is positively charged and Is
unable  cation Serial No. 159,917 filed on February 24, 1988 to be
discharged electrically. The voltage applied to  and European Patent
Application No. 88301603.2 the transfer roller 50 Is not limited toa DC
voltage, but  filed on 25th February 1988 and having been as- a triangular,
rectangular, pulsewise and sine pulse  signed to the assignee of this
application, and, the de- having a component of a polarity opposite to the
elec-  30  tailed explanation is omitted. In this embodiment, the tric
charge of the toner, provided that it does not  charging device 20 is a
roller made of a conductive charge the photosensitive member.
rubber contacted to the photosensitive member 1. In this manner, the
photosensitive member 1 is  The charging device or the charging roller 20
may be repeatedly used to form Images, repeatedly. After  the same as the
transfer roller50 in the foregoing em- completion of the image formation,
the surface of the   35  bodiment, and is press-contacted to the surface of
photosensitive member 1 is subjected to a whole sur-  the photosensitive
member 1 under predetermined face exposure by the whole surface exposure
device  pressure, for example, 10 - 100 g/cm (line pressure). 7 so as to
stop the image forming apparatus after be-  In this embodiment, the
charging roller 20 rotates fol- ing electrically discharged.
lowing the rotation of the photosensitive member 1. According to this
embodiment, the toner image   40  The charging roller 20 may be rotated in
the same di- transfer from the photosensitive member 1 to the  rection as
or the opposite direction to the photosen- transfer material P is effected
not by a corona transfer  sitive member 1 at the position where they are
con- device but by a transfer roller 50 supplied with a DC  tacted, or it
may be non-rotated. However, what Is pre- voltage which is lower than the
charge starting vol-  ferable is that the charging roller 20 is rotated at
the tage at which the photosensitive member starts to be   45  same speed
and in the same peripheral direction at charged. Therefore, even in the
absence of the image  the photosensitive member 1 at the position where
receiving material P at the transfer station, as when  they are contacted,
or that the charging roller 20 is the pre-rotation or the post rotation of
the photosen-  driven by the contactwith the photosensitive member. sitive
drum 1 is performed, the DC voltage supply to  This is because, the
friction between the charging the transfer roller 50 may be maintained to
be sup-  50  roller 20 and the photosensitive member 1 is smaller plied,
without production of the potential difference  than when there exists
speed difference between the on the surface of the photosensitive member 1
de-  charging roller 20 and the photosensitive member 1, 



pending on the presence or absence of the image re-  and therefore, the
problem of wearing of those ele- ceiving material P at the transfer
station.        ments is not significant. This provides a larger latitude
of the sequential  55  The charging roller 20 and the transfer roller 50
control of the transfer device. For example, the timing  are supplied with
voltages from the voltage source at which the charging devices 2 is
actuated or deac-  40. tuated may be made the same as the timing atwhich
To the charging roller 20, a superimposed voltage 6    11
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voltage [err]  image appeared as a ghost in the next image. The is applied
from the voltage source 40 during the pre-  reason whythe uniformity is
provided bysuperimpos- rotation period of the photosensitive member 1 and
ing the AC voltage is considered as follows. The during each of the image
forming cycles repeated. In  charging mechanism is considered as being
depend- this embodiment, the DC component [err] was -700 V,  5   ent on the
electric discharge occurring at or adjacent and the AC component [err] had
a peak-to-peak vol-  the position where the charging roller 20 and the pho-
tage Vpp of 1500 V and a frequency of 1000 Hz in the  tosensitive member 1
are contacted, and it is consid- form of a sine wave. By this, the surface
of the pho-  ered that due to the AC voltage component reversal tosensitive
member 1 was uniformly charged to -700  discharge from the photosensitive
member 1 to the V. The laser beam produced and modulated in accor-  10
charging roller 20 takes place, and this improves the dance with an image
signal by the laser scanning unit  uniformity of the charging. 30 is
applied by way of the mirror 31 onto the surface  The photosensitive member
1 is repeatedly used of the photosensitive member 1, so that the surface
torepeatedlyform images. Aftercompletion ofthe im- potential of the
photosensitive member at the image  age formations, the DC voltage
component is re- portion (exposed portion) becomes -150 V. In this  15
moved, and only the AC voltage is supplied to the manner, an electrostatic
latent image is formed, and  charging roller 20 so as to electrically
discharge the the developing device 4 performs a reversal develop-  surface
of the photosensitive member 1 to be pre- mentwith the toner
negativelycharged to form atoner  pared for stopping and waiting for the
next image image on the surface of the photosensitive drum 1.  forming
operation. More particularly, during at least The toner image is
transferred onto the image re-  20  one full turn of the photosensitive
member 1 for the ceiving material P by the transfer roller 50 supplied
post-rotation after the completion of the image form- with a DC voltage of
+500 V from the power source  ing operation, the voltage source 40 applies
only the 40. It has been confirmed that good image transfer is  AC voltage
[err] to the charging roller 20. obtained with those conditions. In this
embodiment,  By applying the AC voltage only, the surface po- too, the DC
voltage of +500 V applied to the transfer  25  tential of the
photosensitive member 1 is uniformly roller 50 is not more than the charge
starting voltage,  discharged to 0 V. This operation is effected more and
therefore, the photosensitive member 1 is not  than one rotation of the
photosensitive member 1, so charged by the transfer roller 50. For this
reason, no  that the entire surface of the photosensitive member potential
difference is produced on the photosensi-  1 is electrically discharged. In
this embodiment, the tive member 1 irrespective of the presence or ab-  30
DC component is made zero, but this is not limiting, sence ofthe image
receiving material P in the transfer  and a voltage of the DC component may
be deter- station, and therefore, no image density difference is  mined if
it Is a level at which the photosensitive mem- produced in the next image
formation resulting from  ber 1 is not influenced even if the
photosensitive the presence and absence of the image receiving ma-  member
is left as it is after the post rotation. As for teral P
35  usual photosensitive members, there will be no prob- Since this
structure does not include the pre-ex-  lem if the DC component is not more
than 100 V. The posure means which has been necessiated in the   AC voltage
may be in a usual form, or may be in an- conventional art for the surface
of the photosensitive  otherform, if it is avibratoryvoltage which
periodical- member immediately before the charging roller 20,  ly vibrates,
and the waveform may be a sine wave, a the potential contrast of the
electrostatic latent image  40  triangular wave, a rectangular wave, a
pulse wave or due to the previous image formation remains when  the like.
the photosensitive member 1 is repeatedly used for   Similarly to the
foregoing embodiment, the vol- the image formation. However, the
photosensitive  tage to the transfer roller 50 is maintained +500 V. but
member I Is uniformly charged to -700 V in this em-  it does not charge the
photosensitive member sur- bodiment, after it has passed by the charging
roller  45  face. 20. Therefore, even without the pre-exposure, the im-
After the post-rotation, the AC voltage applied to age is substantially
free from the ghost resulting from  the charging roller20 and the DC
voltage (+500 V) ap- the previous electrostatic latent image. The uniform-
plied to the transfer roller 50 are stopped, and the ro- ity of the
charging by the charging roller 20 derives  tation of the photosensitive
member 1 is stopped, from the fact that the superimposed DC and AC vol-  50
then the apparatus is waiting forthe next image form- 



tages are applied thereto. When a DC voltage only  ing operation. was
applied to the charging roller 20 to charge the  Referring to Figure 4,
there is shown a timing photosensitive member with the DC voltage of -1200
chart showing the timing of the rotation of the photo- V - -1300 V, the
surface of the photosensitive member  sensitive drum 1, the application of
the voltage to the 1 was charged to approximately -700 V, but the uni-  55
charging roller 20 and the voltage application to the formity of the
charging was not good so thatwhen the  transfer roller 50. Since, as will
be understood from photosensitive member 1 was used repeatedly, the  this
figure, the time of the voltage application to the potential contrast of
the previous electrostatic latent  transfer roller 50 is the same as the AC
component 7    13                  EP 0 297 911 B1                 14
application to the charging roller 20, the AC compo-  prises an original
supporting glass 60, on which an nent of the voltage applied to the
charging roller 20  original 0 to be copied is placed thereon face down.
may be rectified and used as a voltage to be applied  The bottom side of
the original 0 is illuminated and to the transfer roller 50. In this
embodiment, the vol-  scanned by the exposure lamp 61 during a forward or
tage applied to the transfer roller 50 is stopped simul-   5   backward
stroke of the original supporting glass taneously with the AC component of
the voltage ap-  movement. The light reflected by the original is direct-
plied to the charging roller 20, but this is not limiting,  ed to the
exposure station 3 by way of mirrors 62 and and as shown by the broken
lines, the voltage appli-  63, an imaging lens 64 and mirrors 65 and 66, by
cation to the transfer roller 50 is stopped earlier than  which the surface
of the photosensitive member I is shown in Figure 4 by the time period T2
(more than   10  exposed to the light image of the original through a one
full turn of the photosensitive member 1), and  slit, as indicated by a
reference L. then, the voltage application to the transfer roller 50  The
photosensitive drum 1 Is charged to -700 V may be stopped simultaneously
with the DC compo-   by the charging roller 20 and is exposed to the light
nent of the voltage applied to the transfer roller 20.  image of the
original by the exposure means, so that In Figure 4, the voltage
applications to the charg-  15  an electrostatic latent image is formed on
the surface ing roller and the transfer roller are started simultane-
thereof. The electrostatic latent image is developed ously with the start
of the photosensitive drum 1 rota-  by the developing device 4 into a toner
image (regular tion, but this Is not limiting, and the voltage applica-
development). The photosensitive drum surface hav- tions to the charging
roller and the transfer roller may  ing the toner image is subjected to a
whole surface be started after the start of the photosensitive drum   20
exposure by a pre-transfer exposure device 70 for 1 rotation.
charge removal from the photosensitive member 1, According to this
embodiment, the high voltage  prior to reaching the transfer roller 50. By
this, the such as 5 - 6 KV as in conventional corona discharg-  electric
charge on the photosensitive drum Is re- ing device is not necessitated,
and the sequential  moved. The tonerimage is transferred onto the image
control for thevoltage output is simple, and therefore,  25  receiving
material P by the transfer roller 50 to which the cost and the size of the
voltage source can be re-  a DC voltage of -500 V is applied. It has been
con- duced. Additionally, the production of ozone is almost  firmed that a
good image transfer operation can be nothing as compared with the case of
corona dis-   performed with those conditions. Also, it has been charging,
and therefore, the necessity for the means  found that without the
pre-transfer exposure 70, a fordisposing of the ozone orthe meansfor
preventing   30  good image transferaction does not occur unless the
deterioration of the photosensitive member by ozone,  transfer roller 50 is
supplied with a DC voltage of not is eliminated. Also, the necessities for
the exposure  less than -1000 V. In the case of the reversal devel- device
for the pre-exposure prior to the charging step  opment, as In the
foregoing embodiments, the good for the photosensitive member and the
exposure de-  image transfer action can be obtained with +500 Val- vice for
the post-exposure after the completion of the   35  though the pre-transfer
exposure is not used, either. image formation, are eliminated, and the
apparatus  This difference can be explained as follows. In the may be
madesmaller in size, simpler in structure and  case of the reversal
development, the toner image lower In cost.
present at a portion where the potential has been at- Referring to Figure
10, it is possible to use in  tenuated from the surface of the
photosensitive place of the roller for the transfer device, a conductive
40  drum, is transferred. By the provision ofthe pre-trans- belt 60 rotated
by a roller or the like. When a transfer  fer exposure 70, the good image
transfer action can belt 60 is used, the image receiving material P is dis-
be accomplished with the voltage of not more than charged out of the
transfer station In close contact  560 V (charge starting voltage) to the
transfer roller with the belt, and therefore, the Image receiving ma-  50.
With this voltage, the photosensitive drum 1 is not terial is slowly
separated from the Image bearing   45  electrically charged even if the
voltage is applied to member, and therefore, the change in the electric
the transfer roller 50 when there is no image receiving field between the
charge on the image bearing mem-  material P in the transfer station.
Therefore, the se- ber and the toner on the image receiving material be-
quential control similar to that shown in Figure 4 can 



comes slow, so that the transferred image is not dis-  be employed. The
pre-transfer exposure 70 is effect- turbed.
50  ed through the toner image, so that it is not possible Figure 5
illustrates a copying machine according  to completely dissipate the
surface potential of the to a further embodiment of the present Invention,
photosensitive drum 1, but it Is effective to make the wherein the same
reference numerals are assigned   image transfer easier. as with Figures 1,
2 and 8 embodiments to the ele-    In the foregoing embodiments, the
contact charg- ments having the corresponding functions, and the   55  Ing
device 20 is in the form of a conductive roller, but detailed description
thereof Is omitted for the sake of  a conductive rubber blade 21 may be
conducted to simplicity.                                        the
photosensitive drum 1, as shown in Figure 6; and The copying machine of
this embodiment com-    it may be in the form of a conductive brush 22
contact- 8    15             EP 0 297 911 B1                 16 ed to the
photosensitive drum 1, as shown in Figure       transfermeans (50,60)
fortransferring the 7.
image formed on said image bearing member (1) As for another means for the
pre-transfer proc-   by said image forming means (2,4,30,31) onto an essing
to lower the voltage applied to the transfer roll-  image receiving member
(P), said tranfer means er 50 or the transfer belt 60 down to not more than
the   5  (50,60) including a transfer member (50,60) and charge starting
voltage, may be another means such   voltage application means (40) for
applying a vol- as pre-transfer charging means or the like.          tage
to the transfer member (50,60) to transfer The material of the
photosensitive member (im-    the Image from said image bearing member (1)
age bearing member) is not limited to the OPC, but   to the image receiving
member (P); may be amorphous silicon, selenium, ZnO orthe like.  10
which apparatus is characterised in that In addition, the image bearing
member is not limited  said transfer means (50,60) and said image bear- to
the photosensitive ones, but may be a dielectric  ing member (1) are
arranged to be in contact and material drum. The image forming process is
not lim-  said voltage application means (40) is operable, ited to the
Carlson process, but it may be a process  at least during image transfer
action, to apply a including a step for uniformly charging the photosen-
15  voltage to said transfer member (50,60) which is sitive memberand a
step for transferring the toner im-  lower than that minimum DC voltage of
said age onto the image receiving material. The image ex-  transfer member
(50,60) forwhich charging of the posure means may be of a type wherein the
original   surface of said image bearing member (1) would is stationary,
while an optical system is moved, or in  occur if no image receiving member
(P) were lo- the form of a laser beam scanning exposure system,  20  cated
between the respective surfaces of said LED array control system, a liquid
crystal shutter ar-  transfer member (50,60) and said image bearing ray
control system or the like. Further, various proc-  member (1). ess means
disposed around the photosensitive drum for the image formation may be
contained in a proc-  2. An apparatus according to claim 1, wherein the ess
cartridge as a unit                      25      transfer member includes a
rotatable roller (50). As described in the foregoing, according to the
present invention, when the image is transferred from  3. An apparatus
according to claim 1, wherein said the image bearing member to the image
receiving      transfer member includes a rotatable belt (60). member, a
transfer member contacted to the image bearing member is supplied with a
voltage less than   30  4. An apparatus according to claim 1, 2 or 3,
where- the charge starting voltage with respect to the image  in said image
forming means (2,4,30,31) includes bearing member, so that the sequential
control forthe  charging means (2,20) for charging said image voltage
supply to the transfer member can have a     bearing member (1), said
charging means (2,20) larger latitude, whereby the sequential control for
the  including a charging member (2,20) and voltage charging, transferring,
discharging operations or the   35  application means (40) for applying a
voltage to like including the drive of the image bearing member,  the
charging member (2,20), said Image forming can be made simpler. The
powersource forthe image    means (2,4,30,31) further including means
transfer can have a lower voltage output, and, a good  (30,31) for forming
a latent image in accordance image without the transfer deviation can be
obtained  with image formation on the surface of said im- with lower
production of ozone. Therefore, the size  40  age bearing member (1) which
has been electri- and the cost of the image forming apparatus of this
cally charged by said charging means (2,20) and kind can be minimized.
Also, the structure of the im-  developing means (4) for developing the
latent age forming apparatus can be simple.                 image. While
the invention has been described with ref- erence to the structures
disclosed herein, it is not  45  5. An apparatus according to claim 4,
wherein said confined to the details set forth and this application
developing means (4) is operable to effect a re- 



is intended to coversuch modifications orchanges as  versal development to
develop the latent image may come within the purposes of the improvements
and said voltage applying means (40) is operable or the scope of the
following claims.                to apply a voltage to said transfermember
(50,60) 50      which is opposite in polarity to that voltage effect- ed by
said charging means (2,20). Claims 6. An apparatus according to claim 4,
wherein said 1. An image forming apparatus, comprising:
developing means (4) is operable to effect a non- an image bearing member
(1);        55      reversal development to develop the latent Im- image
forming means (30,31,4) for form-     age, said apparatus further
comprising discharg- ing an image on a surface of said Image bearing  ing
means (70), disposed between said develop- member, and
ing means and sad transfer means (50), for elec- 9    15
EP 0 297 911 B1                  16       *  C  L   M  S  * ed to the
photosensitive drum 1, as shown in Figure         transfer means (50,60)
for transferring the 7.
image formed on said image bearing member (1) As for another means for the
pre-transfer proc-    by said image forming means (2,4,30,31) onto an
essing to lower the voltage applied to the transfer roll-  image receiving
member (P), said tranfer means er 50 or the transfer belt 60 down to not
more than the   5  (50,60) including a transfer member (50,60) and charge
starting voltage, may be another means such     voltage application means
(40) for applying a vol- as pre-transfer charging means or the like.
tage to the transfer member (50,60) to transfer The material of the
photosensitive member (im-     the Image from said image bearing member (1)
age bearing member) is not limited to the OPC, but    to the image
receiving member (P); may be amorphous silicon, selenium, ZnO or the like.
10    which apparatus is characterised in that In addition, the image
bearing member is not limited  said transfer means (50,60) and said image
bear- to the photosensitive ones, but may be a dielectric   ing member (1)
are arranged to be in contact and material drum. The image forming process
is not lim-  said voltage application means (40) is operable, ited to the
Carlson process, but it may be a process  at least during image transfer
action, to apply a including a step for uniformly charging the photosen-
15  voltage to said transfer member (50,80) which is sitive member and a
step fortransferring the toner Im-  lower than that minimum DC voltage of
said age onto the image receiving material. The image ex-  transfer member
(50,60) forwhich charging of the posure means may be of a type wherein the
original    surface of said image bearing member (1) would is stationary,
while an optical system is moved, or in  occur if no image receiving member
(P) were lo- the form of a laser beam scanning exposure system,  20  cated
between the respective surfaces of said LED array control system, a liquid
crystal shutter ar-  transfer member (50,60) and said image bearing ray
control system or the like. Further, various proc-  member (1). ess means
disposed around the photosensitive drum for the image formation may be
contained in a proc-  2. An apparatus according to claim 1, wherein the ess
cartridge as a unit.                      25      transfer member includes
a rotatable roller (50). As described in the foregoing, according to the
present invention, when the image is transferred from  3. An apparatus
according to claim 1, wherein said the image bearing member to the image
receiving        transfer member includes a rotatable belt (60). member, a
transfer member contacted to the image bearing member is supplied with a
voltage less than   30  4. An apparatus according to claim 1,2 or 3, where-
the charge starting voltage with respect to the image  in said image
forming means (2,4,30,31) includes bearing member, so that the sequential
control for the  charging means (2,20) for charging said image voltage
supply to the transfer member can have a       bearing member (1), said
charging means (2,20) larger latitude, whereby the sequential control
forthe  including a charging member (2,20) and voltage charging,
transferring, discharging operations or the   35  application means (40)
for applying a voltage to like including the drive of the image bearing
member,  the charging member (2,20), said image forming can be made
simpler. The powersource forthe image      means (2,4,30,31) further
including means transfer can have a lower voltage output, and, a good
(30,31) for forming a latent image in accordance image without the transfer
deviation can be obtained  with image formation on the surface of said im-
with lower production of ozone. Therefore, the size   40  age bearing
member (1) which has been electri- and the cost of the image forming
apparatus of this   cally charged by said charging means (2,20) and kind
can be minimized. Also, the structure of the im-  developing means (4) for
developing the latent age forming apparatus can be simple.
image. While the invention has been described with ref- 



erence to the structures disclosed herein, It is not  45  5. An apparatus
according to claim 4, wherein said confined to the details set forth and
this application  developing means (4) is operable to effect a re- is
intended to cover such modifications or changes as  versal development to
develop the latent image may come within the purposes of the improvements
and said voltage applying means (40) is operable or the scope of the
following claims.                  to apply a voltage to said
transfermember(50,60) 50      which is opposite in polarity to that voltage
effect- ed by said charging means (2,20). Claims 6. An apparatus according
to claim 4, wherein said 1. An image forming apparatus, comprising:
developing means (4) is operable to effect a non- an image bearing member
(1);         55       reversal development to develop the latent im- image
forming means (30,31,4) for form-       age, said apparatus further
comprising discharg- ing an image on a surface of said image bearing    ing
means (70), disposed between said develop- member; and
ing means and said transfer means (50), for elec- 9    17
EP 0 297 911 B1                 18      *   C  L  M  S  * trically
discharging said image bearing member  15. An apparatus according to any
one of the preced- (1) prior to transfer.                           ing
claims, wherein the transfer member (50,60). at least in part is of a
conductive rubber. 7. An apparatus according to claim 4,5 or 6, where- in
the voltage application means (40) for said   5   16.
Anapparatusaccordingtoanyone of the preced- charging member (20) and the
voltage applica-     ing claims, wherein the transfer member (50,60) tion
means (40) for the transfer member (50,60)  Is electrically conductive. are
operable synchronously. 17. An apparatus according to claim 16, wherein the
8. An apparatus according to any of claims 4 to 7,  10  transfer member
(50,60) has a resistance of [err]- wherein said charging member (20) is
arranged to  [err]ohm per 1 [err] of its surface. contact said image
bearing member (1) to charge it.
18. An apparatus according to any one of the preced- ing claims, wherein
said image bearing member 9. An apparatus according to claim 8, wherein
said  15  (1) includes an organic photoconductor. voltage application means
(40) is operable to ap- ply to said charging member (20) both a DC vol-
19. A method of image forming including the steps of: tage and a
superimposed AC voltage.                    pre-charging the surface of an
image bearing member (1); 10. An apparatus according to any of claims 7 to
9,  20   exposing an area of the surface of said im- wherein the voltage
application means (40) for    age bearing member (1) to produce an electro-
the charging member (2,20) and the voltage ap-    static image; plication
means (40) for the transfer member           developing said electrostatic
image to pro- (50,60) include a common voltage source.          duce a
developed image; 25           feeding an image receiving member (P) 11. An
apparatus according to claim 8, wherein said  between said image bearing
member (1) and a charging member (20) is operable to function as   transfer
member (50,60); and a discharging member for electrically discharging
applying a voltage to said transfer member said image bearing member (1).
(50,60) to cause transfer of said developed im- 30      age from said image
bearing member (1) onto 12. An apparatus according to claim 11, wherein
said  said image receving member (P); discharging member (20) is operable
to effect a        which method is characterised in that: discharging
operation for the surface of said Im-      said image bearing member (1) is
ar- age bearing member(1) at leastforone complete     ranged to be in
contact with said transfer member rotation of said image bearing member (1)
after  35  (50,60) and in supplying said voltage to said completion of
image formation, and during which   transfer member (50,60), the voltage
applied Is an AC voltage is applied by the voltage applica-  maintained
less than a minimum DC voltage of tion means (40) for the charging member
(20).     said transfer member (50,60) for which charging of the surface of
said image bearing member (1) 13. An apparatus according to claim 12,
wherein the   40  would occur If no image receiving member (P) voltage
application means (40) for applying AC    were passing between the
respective surfaces of voltage to the charging member (20) and the vol-
said transfer member (50,60) and said image 



tage application means (40) for applying voltage  bearing member (1). to
the transfer member (50,60) are operable syn- chronously, and wherein the
voltage applied to  45  20. A method as claimed in claim 19 wherein: the
transfer member (50,60) is a rectified voltage      both a DC voltage and
an AC voltage are produced from said AC voltage.                    applied
for pre-charging the surface of said im- age bearing member (1); and 14. An
apparatus according to claim 1, wherein the         thereafterapplication
of said DC voltage is image bearing member (1) is movable and im-  50
ceased while application of said AC voltage is ages can be formed on it
repetitively, wherein the  maintained, for at least a full rotation of said
im- apparatus has a charging member (20) supplied     age bearing member
(1), to allow a full discharge with a cyclicallyvarying ACvoltageorwith a
com-   of said surface. bination of an AC and a DC voltage to charge the
image bearing member (1) prior to production of  55  21. A method as
claimed in claim 20, wherein appli- an image and simultaneously to destroy
the        cation of voltage to said transfer member (50,60) charge pattern
of any previous image.             is ceased from a time defined in an
interval of time (T2) starting with cessation of the applica- 10    19
EP 0 297 911 B1                    20     *   C  L  M  S  * tion of said DC
voltage and ending with cessation  gen Oberflfichen des Obertragungsteils
(50, 60) of said AC voltage.                              und des
Bildtrigermaterials (1) befande. 22. Amethodasclaimedinclaim21,wherein said
AC      2. Gerat nach Anspruch 1, dadurch gekennzeich- voltage, and said
voltage applied to said transfer   5  net, daB das Obertragungsteil eine
drehbare member (50,60), cease simultaneously.            Walze (50)
enthalt. 23. A method as claimed in claim 22, wherein said  3. Gerft nach
Anspruch 1, dadurch gekennzeich- voltage applied to said transfer member
(50,60)  net, daB das Obertragungstil ein drehbares is produced by
rectifying said AC voltage.  10   Band (80) enthilt. 24. A method as
claimed in any of claims 19 to 23,  4. Gerat nach Anspruch 1, 2 oder 3,
wobel die Bil- wherein:
derzeugungseinrichtung (2,4, 30, 31) eine Lade- a non-reversed developed
image is pro-      elnrichtung (2,20) zum Laden des Bildtragerma- duced;
and                               15      tenals (1) enthalt, wobel die
Ladeeinrichtung (2, the developed image is exposed to partial-  20) ein
Ladeteil (2,20) und elne Spannungsanie- ly discharge the surface of said
image bearing   ge-Einrichtung (40) zum Anlegen einer Span- member (1) to
ease image transfer performed      nung an das Ladeteil (2, 20) enthalt,
wobei die thereafter.
Bilderzeugungseinrichtung (2, 4, 30, 31) welter- 20     hin eine
Einrichtung (30, 31) zum Erzeugen eines 25. A method as claimed in any of
claims 19 to 23,   Latentbildes gemaB der Bilderzeugung auf der wherein:
Oberflfche des Bildtrigermaterials (1), das a reversed developed image is
produced;     durch die Ladeeinrichtung (2, 20) elektrisch auf- and said
developed image Is transferred without  geladen worden ist, und eine
Entwicidungsein- any exposure and consequent discharge being  25  richtung
(4) zum Entwickeln des Latentbildes performed between development and
transfer.      enthilt. 5. Gerat nach Anspruch 4, wobei die Entwicklungs-
PatentansprOche                                      einrichtung (4) derart
betreibbar ist, daB sie eine 30      Umkehrentwicklung zum Entwickeln des
Latent- 1. Bilderzeugungsgerat mit                           bildes
ausfulhrt, und die Spannungsanlege-Ein- einem Bildtrfigermaterial (1),
richtung (40) derart betreibbar ist, daB sie eine elner
BlIderzeugungseinrichtung (30, 31, 4) zum  Spannung an das Obertragungsteil
(50, 60) an- Erzeugen elnes Bildes auf einer OberflAche des   legt, die
eine entgegengesetzte Polaritat zu der Bildtragermaterials und
so      durch die Ladeeinrichtung (2, 20) bewirkten einer
Obertragungseinrichtung (50, 60) zum       Spannung hat. Obertragen des auf
dem Bildtr3germaterial (1) durch die Bilderzeugungselnrichtung (2, 4, 30,
6. Gerat nach Anspruch 4, wobel die Entwiddungs- 31) erzeugten Bildes auf
ein Bildempfangsmate-   einrichtung (4) derart betreibbar lit, daB ale eine
rial (P), wobei die Obertragungselnrichtung (50,  40
Nicht-Umkehrentwicidung zum Entwickein des 80) ein Obertragungsteil (50,
60) und elne Span-  Latentbildes ausfrihrt, und das Gerfit auIBerdem
nungsanlege-Einrichtung (40) zumAnlegen elner    eine zwischen der
Entwicidungseinrichtung und Spannung an das Obertragungsteil (50, 60) ent-
der Obertragungseinrichtung (50) angeordnete hilt, damit das Bild von dem
Bildtrigermaterial  Entladeeinrichtung (70) zum elektrischen Entla- 



(1) auf das Bildempfangsmaterial (P) Obertragen   45  den des
BlIdtrigermaterials (1) vor der Obertra- wird,
gung aufweist. dadurch gekennzeichnet, daBt die Obertragungseinrichtung
(50, 60) und das  7. Gerft nachAnspruch 4,5oder6, wobei dieSpan-
Bildtrigermaterlal (1) derart angeordnet sind,   nungsanlege-Einrichtung
(40) fir das Ladeteil daB sie sich berflhren, und die Spannungsanle-  so
(20) und die Spannungsaniege-Einrichtung (40) ge-Einrichtung (40)
zumindestwihrend des Bild-   fiir das Obertragungstell (50, 60) synchron
be- fibertragungsvorgangs zum Anlegen einer Span-    treibbar sind. nung an
das Obertragungsteil (50, 60) betreibbar ist,  die  -niedriger  als  die
Mindest-     S. Gerat nach irgendeinem der Ansprflche 4 bis 7,
Gleichapannung des Obertragungsteils (50, 60)  55  wobei das Ladeteil (20)
derart angeordnet ist, lst, bei derdas Laden derOberflachedes Bildtra-  daB
es das Blidtrigermaterial (1) zu dessen Auf- germaterials (1) auftreten
worde, wenn sich kein  ladung berflhrt. Bildempfangsmateral (P) zwlschen
den jeweili-    21                 EP O 297 911 B1                 22    !
L  M 9. Gerat nach Anspruch 8, wobei die Spannungsan-     gungsball (50,
60) einen Widerstand von 102 bis lege-Einrichtung (40) derart betreibbar
let, daB  108 n pro cm2 seiner Oberflache hat. ale sowohl esine
Gleichspannung als auch sine uberlagerts Wechselspannung an des Ladeteil
18. Gerat nach Irgendeinem der vorangehenden An- - -.    (20) anlegt.
5      sprilche, wobel das Bildtragermaterial (1) einen organischen
Photoleiter enthalt. 10. Gerat nach irgendeinem der AnsprOche 7 bis 9,
wobei die Spannungsanlege-Einrichtung (40) fir  19. Verfahren der
Bilderzeugung, das folgende das Ladeteil (2, 20) und die Spannungsanlege-
Schritte enthalt Einrichtung (40) fOrdas Obertragungsteil (50, 60)  1o
Vorladen der Oberflache eines Bildtragermateri- eine gemeinsame
Spannungsquelle enthalten.        als (1), Belichten sines Bereichs der
Oberflache des 11. Gerat nach Anspruch 8, wobei das Ladeteil (20)
Bildtragermaterials (1) zum  Erzeugen sines derart betreibbar !st, daB es
als Entladateil zum  elektrostatischen Bildes, elektrischen Entladen des
Bildtragermatebials  15  Entwickeln des elektrostatischen Bildes zu ei- (1)
arbeltet.                                     nem entwickelten Bild,
ZufOhren eines Bildempfangsmaterials (P) zwi- 12. Gerat nach Anspruch 11,
wobei das Entladeteil    schen das Bildtragermaterial (1) und sin Obertra-
(20) derart betreibbar !st, daB es einen Entlade-  gungsatll (50, 60) und
vorgang fOr die Oberflache des Bildtragermate-  20  Anlegen elner Spannung
an das Obertragungs- rias (1) zumindest fMr eine vollstandige Drehung  tell
(50, 60) zum Auslosen der Obertragung des des Bildtragermaterials (1) nach
AbachluB der     entwickelten Bildes von dem Bildtrftgermaterial
Bilderzeugung ausfrlhrt, wahrend von der Span-    (1) auf das
Bildempfangsmaterial (P), nungsanlege-Einrichtung (40) eine Wechsel-
dadurch gekennzelchnet, dalg spannung an das Ladeteil (20) angelegt wird.
25  des Bildtragermaterial (1) derart angeordnet !st, dag es das
Obertragungsteil (50, 60) berfhrt, 13. Gerat nach Anspruch 12, wobel die
Spannungs-     und bei Anlegen der Spannung an des Obertra-
anlege-Einrichtung (40) zum  Anlegen einer        gungsteil (50, 60) die
angelegtb Spannung nied- Wechselspannung an das Ladetell (20) und die
riger ala sine Mindest-Gleichspannung des Ober- Spannungsanlege-Einrichtung
(40) zum Anlegen  30  tragungsteils (50, 60) gehalten wird, be! der des
einerSpannung an des Obertragungsteil (50, 60)    Laden der Oberflache des
Bildtragermabntials synchron betreibbar sind, wobel die an des Ober-  (1)
auftreten wOrde, wenn kein Bildempfangsma- tragungsteil (50, 60) angelegbe
Spannung eine    terial (P) zwischen den jeweiligen Oberflachen
gleichgerichtete Spannung !st, die aus derWech-   des Obertragungstells
(50, 60) und dem Bildtra- selspannung erzeugt wurde.                35
germaterial (1) durchlaufen wOrde. 14. Gerit nach Anspruch 1, dadurch
gekennzelch-   20. Verfahren nach Anspruch 19, dadurch gekenn- net, daB des
Bildtragermaterial (1) bewegbar ist  zelchnet, daB und Bilder auf ihm
wiederholt erzeugt werden      sowohl eine Gleich- als auch eine
Wechselspan- konnen und das Gerat ein Ladeteil (20) aufweist,  40  nung zum
Vorladen der Oberflache des Bildtra- an des ine sich zykdisch verindernde
Wechsel-     germaterials (1) angelegt werden und spannung oder eine
Kombination aus einer          danach das Anlegen der Gleichspannung been-
Wechsel- und einer Gleichspannung angelegt        detwird, wAhrend
dasAnlegen derWechselspan- wird, damit des Bildtragermaterial (1) vor der
Bil-  nung zumindest fOr eine volle Umdrehung des 



derzeugung aufgeladen wird und zugleich des  45   Bildtrigermaterials (1)
zum volistindigen Entla- Lademuster irgendelnes vorangegangenen Bll-
den der Oberflache aufrecht erhalten wird. des zerstort wird. 21. Verfahren
nach Anspruch 20, wobel das Anlegen 15. Gerat nach irgendeinem der
vorangehenden An-     der Spannung an das Obertragungstill (50, 60)
sprOche, wobei des Obertragungstsil (50,60) zu-  so  von elnem Zeitpunkt an
eingestellt wird, der in ei- mindest zu einem Tell aus einem Leitgummi be-
nem Zeltintervall (T2) liegt, des mit Einstellung steht.
des Anlegens der Gleichspannung beginnt und mit Einstellung des Anlegens
der Wechselspan- 16. Gerat nach irgendeinem der vorangehenden An-     nung
endet. sprOche, wobel des Obertragungsteil (50, 60)  5s elektrisch leitend
*st.                        22. Verfahren nach Anspruch 21, wobei die
Wechsel- spannung und die an des Obertragungsteil (50, 17. Gerat nach
Anspruch 16, wobel das Obertra-       60) angelegte Spannung zugleich
aufhdren. 12    23                 EP O 297 911 B1                24
*Ic  L  M  s  * 23 Verfahren nach Anspruch 22, wobei die an das  3.
Appareil solon la revendication 1, dans lequel le- Obertragungsteil (50,
60) angelegte Spannung     dit element de report comprend une bande tour-
durch Gleichrkchten der Wechselspannung er-      nante (60). zeugt wird. 5
4. Appareil solon la rovendication 1, 2 ou 3, dans le- 24. Verfahren nach
irgendeinem der Anspruche 19      quel lesdits moyens (2, 4, 30, 31) de
formation bis 23, wobel:                                   d'image
comprennent des moyens (2, 20) de eln nicht-umkehrentwickeltes Bild erzeugt
und    charge destines A charger ledit element (1) por- das entwickelte
Bild zum tellwelsen Entladen der  tour d'image, lesdits moyens (2, 20) de
charge Oberflacho des Bildtragermaterials (1) zum Er-  10  compronant un
element de charge (2, 20) et des leichtern derdanach durchgefOhrton
BildObertra-  moyens (40) d'applicatlon de tension destines A gung
belichtet wird.                             appliquer une tension A
I'olement de charge (2, 20), lesdits moyens (2, 4, 30, 31) de formation 25.
Verfahren nach irgendelnem der AnsprOche 19      d'image compronant en
outre des moyens (30, bis 23, wobei:                           15      31)
destines A former une image latbnte confor- ein umkehrentwickiltes Bild
erzeugt und          mementa la formation d'une image sur la surface das
entwickelte Bild ohne irgendeine Belichtung  dudit element (1) porteur
d'image qui a ete char- und nachfolgende Entladung zwischen Entwick-
goo electriquement parlesdits moyens (2,20) de lung und Obertragung
Obertragen wird.            charge, et des moyens (4) de developpement 20
destines A developper l'image latentb. Rovendlcatlons
5. Appareil solon la revendbcation 4, dans loquel lesdits moyens (4) do
developpement peuvent 1. Appareil de formation d'images, comportant:
Atre mb en oeuvre pour effectuer un developpe- un element (1) portbur
d'lmage;     25      ment inverse afin de ddvelopperune image laton- des
moyens (30,31,4) deformation d'ima-     to et lesdits moyens (40)
d'appllcation de tension ge destines A former une image sur une surface
peuvent Atre mis en oeuvre pour appliquer une dudit element porteur d'image
; et               tension audit element (50, 60) de report qui est des
moyens de report (50, 60) destines a    opposee en polarite A la tension
etablie par les- reporter l'image formee sur ledit eloment (1) por-  30
dits moyens (2, 20) de charge. tour d'image par lesd its moyens (2, 4, 30,
31) de formation d'image sur un element (P) do recep-  6. Appareil solon la
revendication 4, dans lequel tion d'image, leadits moyens do report (50,
60)  leadits moyens (4) de doveloppement peuvent comprenant un element de
report (50, 60) et des  Atre mis en oeuvre pour effectuer un developpe-
moyens (40) d'applicatbon de tension destines a   35  ment sans Inversion
afin de developper l'image appliquer une tension A l'element de report (50,
latbnte, ledit appareil comportant en outre des 60) pour reporter I'image
dudit 616ment (1) por-  moyens (70) do decharge, dispos6s entre lesdits
tour d'image surl'element (P) de r6ception d'ima-  moyens de developpement
et lesdits moyens ge;                                              (50) de
report, pour d6charger 61ectriquement le- lequel appareil est caracteriso
en ce quo  40  dit 61ement (1) porteur d'image avant un report. lesdits
moyens de report (50, 60) et ledit 616ment (1) porteur d'image sont agenc6s
de fagon A etre  7. Appareil solon la revendication 4, 5 ou 6, dans le- en
contact, et lesdits moyons (40) d'application  quel les moyens (40)
d'application de tension 



de tension peuvent Atre mis en oeuvre, au moins  pour ledit 616ment (20) de
charge et lesdits durant une action de report d'image, de fagon a   45
moyens (40) d'application de tension pour l'ele- appliquer uno tension
audit element (50, 60) de  ment (50, 60) de report peuvent etre mis en oeu-
report qui est inferieure A la tension continue mi-  vre en synchronisme.
nimale dudit 616ment (50, 60) de report pour la- quelle une charge de la
surface dudit 61ement (1)  8. Appareil solon l'une quelconque des
revendica- porteur d'image so produiralt si aucun 616ment  50  tions 4 a 7,
dans lequel ledit 616ment (20) de char- (P) de r6ception d'image ne se
trouvait entre lea  ge est agence pour entrer on contact avec ledit
surfaces respectives dudit element (50, 60) de   el6ment (1) porteur
d'image afin de le charger. report et dudit 616ment (1) porteur d'image. 9.
Apparell solon la revondication 8, dans lequel 2. Appareil solon la
revendication 1, dans loquel  55  lesdits moyens (40) d'application de
tension peu- 1'616mont de report comprend un rouleau tour-    vent Atre mis
en action pour appliquer audit 616- nant (50).
ment (20) de charge a lafois une tension continue et une tension
alternative superpos6e. 13    25                 EP02979111B1
28     I 1 10. Appareil solon I'une quelconque des revendica-   tance de
10108 ohms par cm2 de sa surface. tions 7 A 9, dans loquel lee moyens (40)
d'appli- cation de tension pourl'6l6mentde charge (2,20)  18. Appareil
solon 'une quelconque des revendica- et lea moyens (40) d'application de
tension pour  tions precedentes, dans loquel ledit 6l6ment (1) I'6e6ment de
report (50, 60) comprennent une   s  porteur d'image comprend un
photoconducteur V-./   source commune de tension.
organique. 11. Apparell salon la revendication 8, dans lequel le-  19.
Procede do formation d'images comprenant les dit el6ment (20) de charge
pout etre mis en action  Moapes qui consistent: pourfonctionnera
lamaniered'un 6elmentded6-  10        A precharger la surface d'un el6nient
(1) charge pour decharger 6lectriquement ledit 616-   porteur d'image; ment
(1) porteur d'image.                              A exposer une zone de la
surface dudit element (1) porteur d'image pour produire une 12. Appareil
solon la revendication 11, dans lequel  image olectrostatique; ledit
eloment (20) de d6charge peut etre mis en   15   A dovelopper ladite Image
electrostatique action pour effectuer une operatlon de decharge   pour
produire une image d6velopp6e; pour la surface dudit 616ment (1) portour
d'mage       A faire avancer un 6elment (P) de recep- au moins pendant un
tour complet dudit 6l6ment    tion d'lmage entre ledit element (1)
porteurd'ima- (1) porteur d'lmage apres I'achevernent de la for-  go et
l'element de report (50, 60) ; et mation d'une Image et pendant lequel une
ton-  20      A appliquer une tension audit 6lement (50, sion alternative
est appliqu6e par les moyens     60) de report pour provoquer le report de
laditb (40) d'application de tension pour l'lhment (20)  Image developp6e
dudit el6ment (1) porteur de charge.
d'image sur ledit 6e6ment (P) de r6ception d'ima- go; 13. Apparell salon la
revendicatlon 12, dans loqual  25    lequel proc6d6 est caract6rise en ce
quo: les moyens (40) d'application de tension pour ap-      Iedit 6l6ment
(1) porteurd'image est agen- pliquerune tension alternative A l'el6ment
(20) de  ce do fagon A etre en contact avec ledit element charge et les
moyens (40) d'application de ton-   (50, 60) de report et, dans
l'application de ladie sion pour appliquer une tension A l'element (50,
tension audit element (50, 60) de report, la ten- 60) de report peuvent
Mtre mis on action en syn-  3o  sion appliquhe est maintnue Infbrieure A
une chronisme, et dans lequel la tension appliqube A  tension continue
minimale dudit element (50, 60) I'element (50, 60) de report est une
tension re-  de report pour laquelle une charge de la surface dressee
produite a partir de ladite tension alter-  dudit element (1) porteur
d'image se produirait si native.
aucun element (P) de reception d'image ne pas- 35     sait entre les
surfaces respectives dud it el6ment 14. Appareil salon la revendication 1,
dans lequel   (50, 60) de report et dudit 61ement (1) porteur I'61ement (1)
porteur d'image est mobile at des   d"image. Images peuvent Mtrs formees
sur celui-ci de fa- gon repetitive, dans lequel I'appareil comporte un  20.
Procede selon la revendication 19, dans laquel: element (20) de charge
alimente en une tension   40    A la fols une tension continue et une ten-
alternative variant cycliquement ou en une        sion alternative sont
appllquies pour pricharger combinaison d'une tension alternative et d'une
la surface dudit element (1) portbur d'image; et 



tension continue pour charger I'element (1) por-       ensuite,
I'application de ladito tension tour d'image avant la production d'une
image at   continue eat arretee tandis quo I'applicatlon de pour d6truire
simultanement la configuration de   45  ladito tension alternative eat
maintenue, pendant charge de touts image precidente.                 au
moins une rotation complte dudit 61ement (1) porteur d'image, pour
permettre une dicharge 15 Appareil solon l'une quelconque des revendica-
complete de ladite surface. tions pric6dentes, dans esquel l'element
(50,60) de report, au moins en partie, est en caoutchouc  so  21. Proc6de
salon la revendication 20, dans loquel conducteur.
I'application d'une tension audit element (50, 60) de report est arretee A
partir d'un temps d6fini 16. Appareil selon l'une quelconque des revendica-
dans un intervalle de temps (T2) commengant tions precedentes, dans lequel
l'element (50, 60)  avec la cessation de l'application de ladite ten- de
report est 61ectriquement conducteur.  55      slon continue et finissant
avec la cessation de la- dite tension alternative. IT. Appareli salon la
revendication 16, dans iequel l'elment (50, 80) de report presente une
resis-  22. Procede selon la revendication 21, dans lequel 14    -1     27
EP 0 297 911B1 SiI!III   111 j1 Il11 ladite tension alternative et ladite
tension appli- quee audit 6elment (50, 60) de report cessent si-
multan6ment. 23. Proocdd selon la revendicatlon 22, dans lequel   5 ladits
tension appliqu6e audit 6elment (50, 60) de report est produite par Is
redressement de ladite tension alternative. 24. Procede selon 'une
quelconque des revendica-  10 tions 19 A 23, dans lequel: une image
developp6e non inversee est produlte; et I'Image d6velopp6e est exposee
pour d6- charger partiellement la surface dudit 6e6ment (1)  15 porteur
d'image afin de faciliter le report d'une image effectue ensuite. 25.
Procede selon l'une quelconque des revendica- tions 19 a 23, dans lequel:
20 une image d6velopp6e Invers6e est pro- duite ; et ladite image
d6velopp6e eat reportie sans exposition et d6charge consecutive quel-
conques effectu6es entre le developpement et Is report.
25 30 35 40 45 50 56 15    


