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therefore, the latent image is reverse-developed. When the
reverse-development type is used, the po- FIELD OF THE INVENTION AND
RELATED ART            larity of the electrically charged image bearing
mem- ber and the polarity of the bias voltage applied to the The present
invention relates to an Imageforming   5   transfer roller for the cleaning
are the same, unlike apparatus using an electrostatic image transfer proc-
the case of regular development, during non-transfer ess such as an
electrostatic copying machine or prin-  operation (no sheet between the
roller and the image ter, more particularly to such an image forming appa-
bearing member), and therefore, sufficient electro- ratus provided with a
charging electrode for charging  static contrast for the cleaning is not
provided. an image bearing member.                      10      Reference
is made to US Patent Specification An image forming apparatus is known
wherein a   No. 4171157 which discloses an electrophotographic surface of a
photosensitive layer of an image bearing  apparatus capable of selective
application of a trans- member in the form of a rotatable cylinder is
electri-  fer bias voltage so as to prevent at least partially un- cally
charged by a corona charging device; an elec-  desired charge from being
deported on a photosen- trostatic latent image is formed thereon; the
electro-  15  sitve charge retentive layer. static latent image is
developed; and the developed   Further, reference is made to Japanese
Patent image is transferred by passing a transfer material (a
Specification No. 61-53668(A) which discloses an sheet of paper) through a
nip formed between the im-  electrophotographic device adapted to prevent
the age bearing member and a transfer drum or roller   difference of
density on a copied picture by switching (charging electrode)
press-contacted to the image   20  the output of a primary charger, which
triboelectrifies bearing member, wherein a transfer bias is applied to  the
surface of a photosensitive body, between the the transfer roller to
transfer the transferable devel-  area where the photosensitive body is
brought into oped (toner) image from the image bearing member   contact
with a transfer material and the area where surface to the transfer
material or sheet.         the photosensitive body is not brought into
contact Such an apparatus involves a problem that the   25  with It.
transfer roller is significantly contaminated when the  Accordingly, it is
a principal concern of the pres- image of the original is larger than the
size of the  ent invention to provide an image forming apparatus transfer
material so that the toner is directly transfer-  wherein toner particles
deposited on a transfer elec- red from the Image bearing member to the
transfer  trode are transferred to an image bearing member, roller or when
a jam occurs during image forming op-  30  thus cleaning the charging
electrode. eration. If the contamination of the roller takes place,  It is
another concern of the present invention to the subsequent transfer
material is contaminated, or  provide an image forming apparatus wherein
contam- the transfer bias is substantially decreased with the  inating
toner particles are removed from a transfer result that the image transfer
becomes insufficient,  electrode, whereby good quality image is consistent-
In order to avoid the problem, a proposal has al-  35  ly provided. ready
been made that the transfer roller is supplied,  According to the Invention
there is provided an during non-transfer operation, with a bias voltage
Image forming apparatus, comprising: a movable im- having a polarity
opposite to that during the Image  age bearing member; a first potential
application transfer operation, by which the toner is intentionally  means
for electrically charging said image bearing transferred to the image
bearing member, thus clean-  40  member to a first potential; latent image
forming ing the transfer roller, as disclosed in Japanese Laid-  means for
forming a latent image on the image bear- Open Patent Application
Publication 6383711979 and  ing member, toner image forming means for
forming Japanese  Laid-Open  Patent Application  No        a toner image on
said image bearing member by de- 123577/1981, for example.
veloping the latent image with toner which is electri- However, the
electric field for transferring the to-  45  cally charged; transport means
for delivering a re- nerfrom the transfer rollerto the image bearing mem-
cording material to an image transfer position; and ber can be
insufficient, only by applying the bias vol-  image transfer means
contactable to the rear of a re- tage having the opposite polarity (the
same polarity  cording material at said transfer position to transfer as
the toner) during the non-transfer operation, de-  the toner image from
said image bearing member to scribed above. Therefore, the transfer roller
is not suf-  50  the recording material; second potential application
ficiently cleaned. Recently, a printerof an electropho-  means for applying
a second potential to said transfer tographic type using a laser beam or
LED elements  means when the recording material is not at the image becomes
widely used because computers are widely   transfer position; and a control
means capable of con- used. In the printer like this, in order to minimize
the  trolling the first and second potential application light emitting
period of the light source to increase the  55   means; characterised in
that a potential providing service life, it is frequent that the light is
projected to  means is included for providing a third potential onto such
an area as is going to become an image portion  a portion of the image
bearing member to be opposed (not background portion) after development,
and   to the image transfer means during its non-transfer 2    
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that said control means serves to op-  forming apparatus usable with the
present invention. erate said first and second potential application  The
image forming apparatus comprises a photosen- means and said potential
providing means such that  stive member 1 extending in a direction
perpendicular said second potential application means applies said  to the
sheet of the drawing and rotatable in a direction second potential to said
transfer means when the re-   5   indicated by an arrow A. The surface of
the photosen- cording material is not at the transfer position, said
sitive member 1 is uniformly charged by a corona potential providing means
providing said third poten-  charger 2, and thereafter, light is projected
thereonto tial on that portion of said image bearing member  in accordance
with an image signal, so that an elec- which is to be presented to the
transfer position during  trostatic latent image is formed. When the latent
im- the application of the second potential by said second   10  age
reaches a developing device 4, the latent image application means, wherein
said third potential is at a  is visualized with the toner. different
voltage level to that of the first potential and  When the toner Image
reaches a nip N formed be- is remote from the first potential in a
direction oppo-  tween the photosensitive member 1 and a transfer site from
that of the polarity of the electrical charge  roller 6 (charging
electrode) made of conductive rub- of the toner, whereby an electric field
for transferring   15  ber, a recording material 10 reaches the nip N be-
the toner from said transfer means to said Image  cause it is supplied
thereto through a conveyance bearing means is formed by said second
potential and  passage 5 with timed relation with the latent image. said
third potential.                             Then, a transfer bias is
applied to the transfer roller The invention will now be described by way
of ex-  6 from a power source 7, so that the toner image is ample with
reference to the preferred embodiments of  20  transferred onto the
recording material. Referring the present invention shown in the
accompanying   back to the charger 2, it Is supplied with a voltage for
drawings in which:-                               charging the
photosensitive member (image bearing Figure 1 is a sectional view of an
image forming  member) 1 from the power source 11, whereas a de- apparatus
according to an embodiment of the present  veloping sleeve 4A of the
developing device 4 is sup- invention.
25  plied with a developing bias voltage from a power Figure 2 is a timing
chart illustrating an operation  source 12. of the apparatus according to
the embodiment of the   The recording material discharged from the nip N
present invention.                                Is further advanced in
the leftward direction to an un- Figure 3 is a sectional view of an image
forming  shown image fixing station, where the unfixed toner apparatus
according to another embodiment of the   30  Image on the recording
material 10 is fixed thereon. present invention.
The toner on the photosensitive member 1 which Figures 4A and 4B are timing
charts illustrating  is not transferred to the recording material during
the operations of the another embodiment of the present  transfer operation
reaches with rotation of the photo- invention.
sensitive member to a cleaning device 8 where re- Figures 5A and 5B are
circuit diagrams illustrat-  35  maining toner is removed from the
photosensitive ing power source for the Image forming apparatus.  member.
The electric charge remaining on the sur- Figure 6 is a graph showing a
relation between a  face of the photosensitive member is erased by illu-
surface potential of a photosensitive member and a  mination by a
discharging lamp 9, so that the photo- DC voltage applied to the charging
member.        sensitive member 1 is prepared for the next image Figures 7
and 8 are sectional views of the Image   40  forming operation. forming
apparatuses according to the embodiments      The image forming apparatus
shown in the Fig- of the present invention.                         ure is
a laser beam printer of an electrophotographic Figure 9 is a timing chart
showing a warming-up  type. The latent Image formation and Image transfer
period.                                           therein will be
described. The photosensitive member Figures 10A, 10B and 10C are sectional
views il-  45   1 is provided with an organic photoconductor (OPC)
lustrating a transfer roller.                     layer and Is charged to
-700 V by the corona charger Figure 11 is a graph showing a relation
between  2 and Is exposed by a laser scanning device 3 to a las- an image
transfer efficiency and pressure contact  er beam modulated in accordance
with an image sig- force of the transfer roller to a photosensitive mem-
nal by a controller 13. Such an area of the photosen- ber.
50  sitive member 1 as will become an image portion Figure 12 is a somewhat
schematic view showing  (characters orthe like) after development is
exposed a circuit for connection of a power source in the case  to the
laser beam. By the Image exposure, the image of positive development.
portion potential attenuates to -1 00 V, so that a latent image is formed.
In the developing device 4, the toner DESCRIPTION OF THE PREFERRED
55   having been charged to the same polarity as the EMBODIMENTS
charge applied to the photosensitive member 1 by the corona charger 2, that
is, negatively charged toner is Referring to Figure 1, there is shown an
image  supplied thereto, whereby the toner is deposited to 3    



5                   EP 0 323 226 B1                  6 such an area where
the potential is attenuated by the  larity opposite to the polarity of
almost all of the toner application of the laser beam, so that a toner
image  particles and which is possibly contained in the devel- is formed.
That is, the latent image is reverse-devel-  oper and due to the problem of
deposition of carrier oped. The toner image now formed on the photosen-
particles (when the developer is constituted by toner sitive member 1
reaches, with rotation of the photo-   5   particles and carrier particles
charged to a polarity sensitive member 1, to the nip N, where a recording
opposite to that of the toner particles). In this embodi- material 10
supplied through the conveyance pas-   ment, however, the surface potential
of the photosen- sage 5 is contacted to the photosensitive member 1,
sitive member is zero, and therefore, the bias voltage so that the
recording material 10, the photosensitive  preventing the toner deposition
can be selected from member 1 and the transfer roller are advanced at the
10   a wide range. same speed. The transfer roller 6 is supplied with a
For example, when a magnetic brush develop- transfer bias of +500 V (the
polarity opposite to the  ment using a DC bias voltage and using a two com-
charge of the tonei) from the power source 7, by   ponent developer
(containing toner and carrier partic- which an image transfer electric
field is formed, so  les) is employed the developing bias for the non-im-
that the toner image Is transferred from the photosen-  15  age formation
area can be selected from a range of sitive member 1 to the transfer
material 10.       several hundreds volts when the surface potential of The
material of the photosensitive member 1 de-  the photosensitive member is
near 0 V, from the scribed above is not limiting, but may be amorphous
standpoint of prevention of deposition of the develop- silicon, selenium,
ZnO or the like.                er to the photosensitive member. As will be
understood from Figure 1 the power  20  In the case where a so-called
jumping develop- source 11 forthe corona charger2, the laser exposure  ment
wherein a one component insulative magnetic device 3, the power source 12
for the developing   developer is used, and a thin developer layer on the
sleeve 4Aand the power source 7 for the transfer roll-  developing sleeve
is opposed to the photosensitive er 6 are on-off controlled by the
controller 13. In this  member with a clearance in the developing zone,
embodiment, a non-image formation area (an area   25  where an alternating
electric field formed by super- which is to correspond to non-passage of
the transfer  posing an AC voltage and a DC voltage is applied material
when it reaches to the transfer station, or an  across the developing zone,
the developing bias for area which is to correspond to non-exposure period
preventing toner deposition to the photosensitive of the photosensitive
member to the light informa-  member can be selected from wide variations
includ- tion), Is not subjected to the charging operation, since   30  ing
the weakening onlyof the peak-to-peak voltage of the charger 2 is not
energized, whereby the surface  the AC voltage component for the non-image
forma- potential of the photosensitive member 1 in such an  tion area, the
shutting-off thereof for the non-image area is 0 V.
formation area, the changing of the DC component for During the period in
which the non-charged re-  the non-image formation area, or shutting-off
both of gion having the surface potential of 0 V is in the de-  35  them.
By this, the contamination of the transfer roller veloping zone where it is
opposed to the developing  contacted to the non-image formation area of the
device, the developing bias applied to the developing  photosensitive
member 1 can be prevented. sleeve is not supplied, or otherwise, the
developing   When the non-image formation area of the pho- bias is switched
to a positive polarity, to prevent de-  tosensitive member 1 is in the
Image transfer region position of the toner to the photosensitive member 1.
40  where the photosensitive member 1 and the transfer In a printer using a
laser beam, the quantity of las-  roller 6 are press-contacted, that is,
during the non- er output varies In dependence on the temperature  transfer
operation, further in other words, when the and humidity. To compensate
this, it is usual that the  recording material is not passed through the
transfer laser beam is continuously produced, and the amount  region, the
photosensitive member 1 directly contacts of light is detected, during
non-image formation peri-  45  the transfer roller 6, which supplied with a
bias vol- od (between adjacent printing periods in the case of  tage of the
same polarity as the toner, for example, - continuous printing, or
pre-rotation period in the case  500Vtodrive the negative tonerfromthe
transfer roll- of one print) to maintain a constant quantity of light.  er
6 to the photosensitive member 1. In other words, If the photosensitive
member I is charged when sup-  the absolute value of the surface potential
of the pho- plied with the laser beam application for the constant  50
tosensitive member 1 during the non-passage of the quantity maintenance of
the laser beam light the po-  recording material is smaller than the
absolute value tential of the portion exposed to the laser beam at-  of the
bias voltage applied to the transfer roller 6. tenuates, and therefore, two
surface potential por-    Since the surface potential of the photosensitive
tions, i.e., -700 V and -100 V are produced. It is diffi-  member I is 0 V,
for example, an electric field suffi- cult to provide a developing bias
which prevents de-  55   cient for transferring the toner from the transfer
roller position of the toner to both of the areas due to a prob-  6 to the
photosensitive member I is formed with a rel- lem of production of a foggy
background attributable  atively low voltage, so that the transfer roller 8
is sat- to reversely charged toner which is charged to a po-  isfactorily
cleaned. 4    



7                   EP 0 323 226 B1                  8 Referring to Figure
2, there is shown a timing  a grid, if it is provided for the corona
charger, or may chart illustrating an operation of the apparatus ac-  be
controlled to decrease the potential of the non-im- cording to this
embodiment, wherein reference A indi-  age formation area of the
photosensitive member 1. cates asurface potential of the photosensitive
mem-   As a furtheralternative, It Is possible thatthe non- ber 1, and the
pulse-like portion in the Image area in-   5   image formation area of the
photosensitive member dicates a potential pattern provided by the informs-
1 is once charged by the charger to the same extent tion light application.
as the Image formation area, and thereafter, the Reference character B
Indicates switching of the  charge in the non-image formation area of the
photo- developing bias. In the timing of the developing bias  sensitive
member may be removed or decreased. For application for normal image
formation, the non-char-  10  example, the potential may be decreased by
applying ged portion is to receive the toner, and therefore, In  light to
the non-image region of the photosensitive this embodiment, the switching
of the bias voltage is  member which has once been charged. The potential
to overlap with the non-passage of the transfer ma-  ofthe
non-imageformation area of the photosensitive terial through the nip
between the photosensitive  member is not lmited to be 0 V. However, itwill
suffice member 1 and the transfer roller 6, that is, the non-  15  if the
absolute value of the surface potential of the image non-charge area.
photosensitive member corresponding to the non- Reference character C
designates timing of the  passage of the transfer material is smaller than
the switching of the bias voltage to the transferroller. The  absolute
value of the bias voltage applied to the trans- bias voltage is positive
when the transfer roller 6 Is op-  fer roller, when the transfer roller is
cleaned. posed to the Image area of the photosensitive mem-  20  In the
case of increasing the bias voltage applied ber 1 (during passage of the
transfer material), and is  to the transfer roller 6 rather than decreasing
the sur- negative when the transfer roller 6 Is opposed to the  face
potential of the non-image formation area of the non-image area (during the
transfer material is not  photosensitive member as compared with the Image
passed).                                           formation area, a high
bias voltage is required to be As described, the developing bias is
switched so   25  applied to the transfer roller in order to provide a suf-
as to be overlapped with the non-charge portion from  ficient potential
contrastfor satisfactorily cleaning the the standpoint of deposition of the
toner to the photo-  transfer roller. For example, when the surface poten-
sensitive member 1. Adjacent starting and terminat-  tial of the
photosensitive member 1 is maintained at - ing points of time, the
developing bias voltage be-  700 V in the foregoing embodiment, the bias
voltage comes OVunderthe condition thatthe surface poten-  30  to the
transfer roller is required to be -1200 V, in order tial of the
photosensitive member is -700 V, and there-  to form an electric field to
transfer the toner from the fore, the normally charged (negative in this
case) to-  transferroller 6 to the photosensitive member 1 by ap- ner Is
prevented from deposition. However, a reverse-  plication of a negative
(the same as the polarity of the ly charged toner (positive charged in this
case) In the  toner) bias voltage to the transfer roller 6. In order to one
component developer or the carrier particles pos-  35  apply such a high
voltage to the transfer roller 6, the itively charged In the two component
developer can  power source device becomes bulky, or another prob- be
deposited to the photosensitive member in the de-  lem of leakage of high
voltage results. veloping device, because a strong reverse electric    In
orderto avoid this, the embodiment of the pres- field is formed for a short
period of time. If a bias vol-  ent invention decreases the potential of
the region of tage having the same polarity as the normal toner as   40
the photosensitive member to be opposed or contact- described in the
foregoing is applied to the transfer  ed to the transfer roller during
non-passage of the roller 6 in the neighborhood where the reversely
transfer material at the transfer station. Further pre- charged toner or
the like is deposited on the photo-  ferably, the potential thereof is 0 V,
since then the vol- sensitive member, the reversely charged toner and/or
tage applied to the transfer roller 6 is small, and the the carrier can be
transferred back to the transfer roll-  45  possibility of dielectric
break-down of the photosen- er 6 and can contaminate it. Therefore, It is
preferable  sitive member is reduced, and leakage of current can that the
polarity of the bias to the transfer roller is  be prevented. This is
particularly effective when the switched to the same as the normal toner,
when the  photosensitive member (image bearing member) is of no-charge
portion is opposed to the transfer roller,  amorphous silicon, OPC or the
like having a relatively since there the reversely charged toner or the
like is  50  low durability to the dielectric breakdown. not deposited to
the photosensitive member.           Referring to Figure 3, there Is shown
an image In the foregoing embodiment, the charger is stop-  forming
apparatus according to another embodiment ped at the non-image formation
area of the photosen-  of the present invention, wherein in place of the
cor- sitive member 1 (the area of the photosensitive mam-  ona charger 2 of
Figure 1, a charging roller 14 is em- ber opposed to the transfer roller
when the transfer  55   ployed which is made of a conductive rubber and is
material is not passed through the nip), but the charg-  connected with a
source 15 and which is contacted to ing voltage of the charger may be made
smaller than  the photosensitive member 1. The charging roller 14 for the
image area, or alternatively, a bias voltage for  constitutes a contacttype
charging device to uniform- 5    



9                   EP 0 323 226 B1                     10 ly charge the
surface of the photosensitive member  posed AC and DC voltage Is used with
the result that 1. The charging roller 14 is electrically conductive at
production of a ghost Image can not be avoided with- least a surface
thereof, and the resistance is prefer-  out provision of the pre-exposure
lamp. Therefore, ably 102 - 108 ohm.cm, more particularly, it is a roller
better results can be provided when the superposed of electrically
conductive urethane rubber having a   5   voltage is applied to the
charging roller 14 than when resistance of [err] ohm.cm in this embodiment.
only a DC voltage Is applied. In operation, the charging roller 14 is
supplied   Figure 4A shows a sequential operation of appli- from a power
source 15 with a vibratory voltage pro-  cation of the voltage during
charging, developing and vided by superimposing a DC voltage of -700 V and
Image transferring operations. In this Figure, the time an AC voltage
having a peak-to-peak voltage of 1500   10  lag resulting from movement of
the photosensitive Vandafrequencyof 1000 Hz, bywhich the photosen-
member is omitted. For example, since the time re- sitive layer of the
surface of the photosensitive mem-  quired for a portion of the
photosensitive member to ber 1 can be uniformly charged to -700 V. Here,
the  move from the charging position to the Image transfer vibratory
voltage means a voltage In which the level  position is omitted, It should
not be understood in Fig- of the voltage periodically changes with time,
and the   15  ure 4Athat the application of the voltage of -700 V for
waveform thereof may be triangular, rectangular or  the DC component to the
charging roller 14 is simul- pulse-like.
taneously with initiation of application of the voltage A light image is
applied to the surface thus    of 500 V to the transfer roller. charged so
that a latent image is formed, and the la-  In Figure 4A, during the
non-transfer operation in tent image Is reverse-developed so that
negatively  20   which the transfer material is not present in the nip,
charged toner particles are deposited to such an area  the DC component to
the charging roller 14 is made of the latent image as is exposed to the
light and is de-  0 V, by which the surface potential of the photosensi-
creased in the potential, whereby a toner image is  tive member 1 is made 0
V, and also, the bias voltage formed.
to the transfer roller 6 Is made -500 V, by which the Atransfermaterial 10
is supplied to the photosen-  25  negatively charged toner can be assuredly
transfer- sitive member in alignmentwith the toner image. Dur-  red to the
photosensitive member. In this portion, it is Ing the transfer operation,
the transfer roller 6 is sup-  preferable that the developing bias is made
zero, plied with a DC bias voltage of +500 V, by which a  since then the
toner is not transferred without charg- good transferred image can be
provided on the trans-  ing. fer material 10.
30       Since the transfer roller Is mainly contaminated During
non-transfer operation, that is, while the  by jam or malfunction, the
potentials of the charging transfer material is not present between the
photo-  roller 14 and the transfer roller 6 may be controlled sensitive
member 1 and the transfer roller 6, the  only during the pre-rotation
period or post-rotation transferroller6 is supplied with -500 V. In
addition, for  period, as shown in Figure 4B. Without changing the the area
of the photosensitive member 1 which is to  35  potentials of the rollers
during the non-passage of the be opposed to the transfer roller 6 during
the non-  transfer material between adjacent transfer material transfer
operation, the DC component of the voltage  passages In the continuous
image forming operation, applied to the charging roller is shut-off, so
that only  thus performing no cleaning of the transfer roller, a an AC
component is applied, by which the surface of  good image can be provided.
It is possible that the the photosensitive member is uniformly electrically
40  cleaning of the transfer roller in the manner described discharged to 0
V.                                 above is performed during a part of the
non-passage When image forming operation is repeated with   period. the
above-described structure, potential contrast of   The voltage source for
applying bias voltage to the latent image due to the remaining charge is
pres-  the transfer roller 6 may be common with the power ent, in the area
of the photosensitive member 1 up-  45  source for applying a voltage to
the charging device, stream the charging roller 14 with respect to rotation
and the Intended performance can be provided by a of the photosensitive
member 1, but in the area down-  relatively low voltage source, whereby the
size of the stream  thereof, the entire surface is uniformly   apparatus
can be reduced. charged to -700 V, so that a pre-exposure lamp which
Referring to Figure 5A, there is shown an exam- having been required in the
conventional apparatus is  so  ple of a structure of the power source 15.
When a not necessarily required. This is confirmed through  switch SW1 of
adrivercircuitK2 Is actuated, a voltage experiments.
of -700 V is produced through a transformer T2 and The voltage applied to
the charging roller 14 may  a rectifier SE2, and a voltage of +1000 V is
produced be constituted only with a DC voltage. However, in or-  through a
rectifier SE3. Adrivercircuit K1 always pro- der to charge the surface of
the photosensitive mem-  55   duces an alternating voltage whenever the
photosen- ber to -700 V, a DC voltage of -1200 - -1300 V is re-  sitive
member is driven, and a voltage of 1500 V quired, and in addition, the
uniformness of the sur-  (peak-to-peak voltage) is produced through a
trans- face potential is slightly poorer than when a super-  former T1, and
a voltage of -500 V is produced by a 6    



11                 EP 0 323 226 B1                     12 rectifier SE1.
of them are in sliding contact with the photosensitive Therefore, by
actuating the switch SWI, a super-  member 1. With these structures, the
same effects imposed voltage of -700 V (DC) and 1500 V (AC,    can be
provided as described above. peak-to-peakvoltage),
isappliedtothechargingroller   In the manner described above, the image
form- 14, +500 V is applied to the transfer roller 6.  5   ing operation
and the image transferoperation are re- In order to clean the transfer
roller 6, the switch  peated. Also as mentioned hereinbefore, when the SWI
is rendered off, by which only an AC voltage of  image forming operation is
resumed after temporary peak-to-peak voltage of 1500 V is applied to the
stop of the apparatus due to jam occurrence or the charging roller 14, and
-500Vis applied tothetransfer  like, the toner deposited on the portion of
the photo- roller 6, whereby the negatively charged toner is re-  10
sensitive member where the toner image has been turned to the
photosensitive member 1.            formed by the developing device 4 prior
to the stop- Since it requires a certain time for a portion of a  page and
where the toner image has not yet been surface of the photosensitive member
1 moving from  transferred is directly contacted to the transfer roller the
position of the charging roller 14 to the position of  6 at the initial
stage of the resumption, and therefore, the transfer roller 6, it Is
preferable to provide a delay-  15  the toner is directly transferred onto
the transfer roller ing circuit LA in the transfer roller 6 side to compen-
6. sate the time lag.                                    In order to
obviate this problem, it is possible that Figure 5B shows another example
of the power   warming up time period Is provided when the power source,
wherein references D1, D2 and D3 designate  supply is resumed after
Interruption of the power sup- diodes; C1, C2 and C3 capacitors; and R1 and
R7   20  plyduetojamoccurrenceorthelike, andthatan elec- registers.
tric field is created for transferring the toner from the The driving
circuit K3 always produces an alter-  transfer roller 6 to the
photosensitive member, by nating voltage whenever the photosensitive member
which the transfer roller 6 is cleaned. 1 is driven.
In connection with the embodiment of Figure 1, Byopening the switch SW2,
the charging roller 14  25  the transfer roller 6 is supplied with -500 V
having a is supplied through a transformer T3 with a super-  polarity which
is the same as that of the negatively posed voltage of an AC voltage having
a peak-to-  charged toner, and the operations of the charger 2 peak voltage
of 1500 V and a DC voltage of -700 V  and the developing device 4 are
stopped, whereas produced by a rectifier SE4. By closing the switch  only
the discharging lamp 9 is operated, so that the SW2, it is supplied only
with a DC voltage of 1500 V.  30  surface potential of the photosensitive
member 1 is By opening the switch SW3, the transfer roller 6  attenuated
down to 0 V. Such a warming up period is Is supplied with +500 V, while by
closing the switch  continued at least during a period from a point of time
SW3, it is supplied with -500 V.                  when a certain point on
the photosensitive member 1 In this device, only one transformer is
necessitat-  is at the developing device 4 to the point of time when ed,
and a half-wave rectifier which is less expensive  35  it reaches the nip N
between the transfer roller 6 and is used, and therefore, the cost can be
decreased.  the photosensitive member 1. In the foregoing embodiments, the,
DC compo-      In the embodiment of Figure 1, assuming that the nent of the
charging roller 14 is rendered 0 V during  diameter of the photosensitive
member 1 is 60 mm, the cleaning operation of the transfer roller 6, It may
and the peripheral speed thereof is 20 mm/sec, the be, as described
hereinbefore, made higher than the   40  warming up period Is selected as
to be not less than voltage (-500 V in the examples) applied to the trans-
3 seconds, and after the warming up period, the ap- fer roller 6, for
example, it may be made -100 V.  paratus is placed in a stand-by period in
which the in- Figure 6 is agraph showing changeof thesurface  age forming
operation is possible. potential of the photosensitive member 1 relative to
With this structure, even in the case where the change of the DC component
of the voltage applied   45  image forming operation is once stopped, and
is re- to the charging roller 14 with the AC component being  sumed, the
toner image formed between the develop- fixed to be 1500 V of the
peak-to-peak voltage and  Ing station and the transfer station is not
transferred 1000 Hz of the frequency.                         to the
transfer roller 6, and is passed through the From this, it is understood
that the surface poten-  transfer station as it is to reach the cleaning
device, tial can be freely changed so that the DC component  50  and is
removed thereby, and therefore, It can be and the surface potential of the
photosensitive mem-  avoided that such toner is deposited to the transfer
bercan be made equivalent so astosufficiently dean  roller 6 and
contaminates the subsequent transfer the transfer roller 6, and therefore,
the charging roller  material. 14 is very advantageous over the corona
charger 2.    Figure 9 is a timing chart showing an example of Figures 7
and 8 show further embodiments. In  55  such an image forming apparatus. By
selecting the Figure 7, the means for uniformly charging the pho-
warming-up time period so as to be longer than the tosensitive member is a
blade 16 made of conductive  time required for the transfer roller 6 to
rotate through rubber. In Figure 8 it is a conductive brush 17. Both  one
full turn, the transfer material 10 can be prevent- 7    
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contamination with the toner which is already  above, the contamination of
the transfer material 10 deposited on the transfer roller 6 at the time of
the re-  can be prevented. supplyofthe power, duetotonerparticles
suspending      It has been found that when the Image transfer in the
apparatus.                                  operation is executed in the
apparatus described In this case, the diameter of the transfer roller 6   5
above, the amount of the toner which is once depos- Is 30 mm, and the
peripheral speed is the same as  ited on the transfer roller 6 and is
transferred to the that of the photosensitive member, the warming-up
photosensitive member 1 is significantly varied de- period is not less than
5 seconds. In the description  pending on the press-contact pressure
between the of the foregoing embodiments, the photosensitive   transfer
roller 6 and the photosensitive member 1. member 1 is negatively charged,
and the latent image  10  Figure 1 OA shows a transfer roller 6 which com-
is reverse-developed with negatively charged toner,  prises a metal core
6c, and inside layer 6b made of but the same concept is applicable to the
case where  conductive urethane sponge and an outside layer of the latent
image is regularly developed.           solid urethane rubber having
electrical conductivity. For example, the photosensitive member is
Figure 11 shows change of the cleaning efficien- charged to -700 V, and the
laser scanning device 3 ap-  15  cy relative to the contact pressure
between such a plies light modulated in accordance with an image sig-
transfer roller 6 and the photosensitive member 1. nal to project light to
the white area, by which a latent  The transfer efficiency is defined by a
percentage of image is formed on the photosensitive member, and  the amount
of the toner transferred to the photosen- the latent image is regularly
charged by positively  sitive member 1 when the transfer roller 6 having
to- charged toner with a DC developing bias of -300 V.  20  ner particles
deposited thereon is rotated through The transfer roller is supplied with a
transfer bias vol-  three full turns. tage of -1500 V. so as to
transferthetoner image from  As will be understood from Figure 11, the
clean- the photosensitive member 1 to the transfer material  ing efficiency
is significantly improved when the con- 10.
tact pressure is not more than 300 [err]. In this case, in order to clean
the transfer roller6,  25  Using the above-described transfer roller6, when
a bias voltage having the same polarity as the posi-  the contact pressure
between the transfer roller 6 and tively charged toner Is applied to the
transfer roller 6  the photosensitive member 1 was set 200 [err], the
during the non-transfer operation, and the region of  nip width of 2 mm
could be provided, and the image the photosensitive member 1 which is
opposed to the  transfer properties and the sheet conveying proper-
transfer roller 6 during the non-transfer operation is  30  ties were
without problem, and the cleaning of the made to have a voltage of
approximately 0 V by con-  transfer roller 6 was so good that the backside
of the trolling the charger 2. Because it is about 0 V, it Is not  transfer
material was not contaminated. If the contact developed by the positively
charged toner. By making  pressure was decreased, the nip width was de- the
bias voltage to the transfer roller 6 during the non-  creased, and
therefore, the image transfer became transfer operation the same as the
positively charged   35  insufficient, and the image can be blurred. In
view of toner, the transferroller6, in effect, appliesto the pho-  this, it
is preferable that the hardness (JIS (Japanese tosensitive member 1 the
electric charge having the  Industrial Standard) A) of the transfer roller
6 is not polarity opposite to the charge polarity (negative) for  more than
30 degrees. Further in view of this, the roll- charging the photosensitive
member 1 by the charger  er is of a two layer structure wherein the outside
layer 2. When the electric charge having the polarity oppo-  40  surface is
made smooth, and the hardness thereof is site to the charging polarity of
the photosensitive  slightly largerso as to prevent the tonerfrom wedging
member 1 is deposited on the photosensitive member  Into the roller surface
and so as to increase the dur- 1, the charge can not be erased even by the
discharg-  ability of the roller, whereas the hardness of the inside ing
lamp 9, and therefore, it remains as a memory In  layer is made lower to
provide the entire hardness In the next image. Therefore, itis preferable
that the bias  45  the preferable range. The measurement of the roller
voltage to the transfer roller 6 during the non-transfer  hardness was
performed in accordance with JIS K- operation is preferably 0 V (Figure 12)
or has a polar-  6301 using a JIS-A hardness measuring device (TE- ity
opposite tothatof the toner. Atthistime, the region  CLOCK GS-706 available
from TECLOCK). of the photosensitive member 1 which is to be op-
Figures 10B and 10C show another examples of posed to the transfer roller 6
during the non-transfer  50  transfer rollers 6. In Figure 10B, it is made
of a operation is charged by the charger 2 to such a level  sponge-like
conductive urethane rubber 10d having as is higher than the charging level
during the Image  fine pores with pore diameter of approximately 10 mi-
formation, for example, -900 V and on the other hand,  crons. In Figure
10C, it is made of a conductive rubber the developing bias of the
developing device 4 is  6e having plural cavities6f therein. With those
rollers, made near -900 V. By doing so, an electric field for  55  the same
effects can be provided as the transfer roll- transferring the positively
charged toner from the  er 6 shown in Figure 1OA. transfer roller 6 to the
photosensitive member 1 Is    Further, it is preferable that a surface
roughness formed, and therefore, similarly to the case described  of the
transfer roller 6 is not more than the average    15                  EP 0
323 226 B1                 16 



particle size of the used toner particles, usually not  endless belt. more
than 10 microns, the surface roughness being      It is understood that the
application of the present determined on the basis of ten point average
method,  invention is not limited to the cleaning of the transfer since
then the image transfer efficiency is Improved.  means, but is applicable
to charging means for charg- An example of such a transfer roller 6 can be
5   ing the image bearing member, for example, the made by adding a foaming
agent into urethane which  charging roller 14 described above. is made
electrically conductive by dispersing and mix-  As described in the
foregoing, according to the ing thereinto carbon, and it is foamed in a
hollow cyl-  present invention, by changing the potential of the im-
indrical metal mold. By doing so, the surface of the  age bearing member
opposed to the charging elec- produced roller follows the Inside surface of
the metal  10  trode, an electric field effective to transfer the toner
mold to become a skin layer having a surface rough-  from the charging
electrode to the image bearing ness not more than 10 microns (ten point
average   member, and the transfer means can be effectively measurement),
and the roller is electrically conduc-  cleaned, by which a good quality of
the image can be tive.
provided. The measurement of the surface roughness of  15    While the
Invention has been described with ref- the transfer roller 6 is performed
in accordance with  erence to the structures disclosed herein, it Is not
JIS-B-0601 using a surface configuration measuring  confined to the details
set forth and this application device SE-3C available from Kosaka
Laboratories,   is intended tocoversuchmodificationsorchangesas Japan.
may come within the purposes of the improvements The transfer roller was
produced, having a core  20  or the scope of the following claims. metal
having a diameter of 6 mm, wrapped with foamed urethane having a
conductivity of 102 ohm.cm (volume resistivity) and having a thickness of 5
mm.  Claims The transfer roller thus had a diameter of 16 mm. The transfer
roller 6 was produced in the manner descri-  25  1. An image forming
apparatus, comprising: a mov- bed above, the surface thereof was abraded to
pro-    able image bearing member (1); a first potential vide the surface
roughness Rz of 2s (A) and 10s (B).  application means (2, 14) for
electrically charging The roller was press-contacted to an OPC photosen-
said image bearing membertoa first potential; la- sitive drum having a
diameter of 30 mm with a total   tent image forming means (3) for forming a
latent pressure of 600 g, wherein the press-contacted area   30  image on
the image bearing  member, toner im- therebetween was 21 cm x 0.1 cm. A
latent Image        age forming means (4) for forming a toner image having
a dark potential of -700 V and light potential of  on said image bearing
member by developing the -100 Vwas formed and was developed reversely with
latent image with toner which is electrically negative toner particles
having an average particle   charged; transport means fordelivering a
record- size of 12 microns. During the image transfer opera-  35  Ing
material (10) to an image transfer position; tion, the transfer roller was
supplied with +500 V. Dur-  and Image transfer means (6) contactable to the
ing the non-transfer operation, the transfer rollerwas  rear of a recording
material at said transfer posi- cleaned in the manner described above, the
transfer   tion to transfer the toner image from said image efficiency did
not decrease even after several hun-   bearing member to the recording
material; sec- dreds sheets were processed. The surface of the roll-  40
ond potential application means (7) for applying er after the test was
almost the same as prior to the  a second potential to said transfer means
(6) test.                                                 when the
recording material is not at the image The transfer roller described above
was the one    transfer position; and a control means (13) capa-
press-contacted to the photosensitive member. How-    ble of controlling
the first and second potential ever, it is possible to provide a small
clearance de-  45  application means; pending on the thickness of the
transfer material, be-      characterised in that a potential providing
tween the transfer roller surface and the photosensi-  means (2, 11, 13; 9,
13; or 3, 13) is included for tive member surface so that during the
transfer oper-  providing a third potential onto a portion of the im- ation
(passage of the transfer material) the transfer  age bearing member to be
opposed to the image roller press-contact the transfer material to the pho-
so  transfer means (6) during its non-transfer action, tosensitive member,
whereas during the non-transfer   and in that said control means (13)
serves to op- operation, the toner deposited on the transfer roller is
erate said first and second potential application transferred to the
photosensitive member through the   means and said potential providing
means such small clearance.                                      that said
second potential application means ap- As for the image bearing member, it
is not limited  55  plies said second potential to said transfer means to
the photosensitive member, but it is possible to use  (6) when the
recording material Is not at the trans- an insulating drum. The transfer
means Is not limited  fer position, said potential providing means (9, to
the transfer roller, but it may be in the form of an  13) providing said
third potential on that portion 9    15                  EP 0 323 226 B1
16 



particle size of the used toner particles, usually not  endless belt. more
than 10 microns, the surface roughness being     It is understood that the
application of the present determined on the basis of ten point average
method,  invention Is not limited to the cleaning of the transfer since
then the image transfer efficiency is improved.  means, but is applicable
to charging means for charg- An example of such a transfer roller 6 can be
5   ing the image bearing member, for example, the made by adding a foaming
agent into urethane which  charging roller 14 described above. is made
electrically conductive by dispersing and mix-  As described in the
foregoing, according to the ing thereinto carbon, and it is foamed In a
hollow cyl-  present invention, by changing the potential of the im-
indrical metal mold. By doing so, the surface of the  age bearing member
opposed to the charging elec- produced roller follows the inside surface of
the metal  10  trode, an electric field effective to transfer the toner
mold to become a skin layer having a surface rough-  from the charging
electrode to the image bearing ness not more than 10 microns (ten point
average   member, and the transfer means can be effectively measurement),
and the roller is electrically conduc-  cleaned, by which a good quality of
the image can be tive.
provided. The measurement of the surface roughness of  15    While the
invention has been described with ref- the transfer roller 6 is performed
in accordance with  erence to the structures disclosed herein, it is not
JIS-B-0601 using a surface configuration measuring  confined to the details
set forth and this application device SE-3C available from Kosaka
Laboratories,   is intended tocoversuch modifications or changes as Japan.
may come within the purposes of the Improvements The transfer roller was
produced, having a core  20  or the scope of the following claims. metal
having a diameter of 6 mm, wrapped with foamed urethane having a
conductivity of 102 ohm.cm (volume resistivity) and having a thickness of 5
mm.  Claims The transfer roller thus had a diameter of 16 mm. The transfer
roller 6 was produced in the manner descri-  25  1. An image forming
apparatus, comprising: a mov- bed above, the surface thereof was abraded to
pro-    able image bearing member (1); a first potential vide the surface
roughness Rz of 2s (A) and 10s (B).  application means (2, 14) for
electrically charging The roller was press-contacted to an OPC photosen-
said image bearing memberto a first potential; la- sitive drum having a
diameter of 30 mm with a total   tent image forming means (3) for forming a
latent pressure of 600 g, wherein the press-contacted area   30  Image on
the image bearing member; toner im- therebetween was 21 cm x 0.1 cm. A
latent image       age forming means (4) for forming a toner image having a
dark potential of -700 V and light potential of  on said image bearing
member by developing the -100 V was formed and was developed reversely with
latent image with toner which is electrically negative toner particles
having an average particle   charged; transport means for delivering a
record- size of 12 microns. During the image transfer opera-  35  ing
material (10) to an image transfer position; tion, the transfer rollerwas
supplied with +500 V. Dur-  and image transfer means (6) contactable to the
ing the non-transfer operation, the transfer roller was  rear of a
recording material at said transfer posi- cleaned in the manner described
above, the transfer   tion to transfer the toner image from said image
efficiency did not decrease even after several hun-   bearing member to the
recording material; sec- dreds sheets were processed. The surface of the
roll-  40  ond potential application means (7) for applying er after the
test was almost the same as prior to the  a second potential to said
transfer means (6) test
when the recording material is not at the image The transfer roller
described above was the one    transfer position; and a control means (13)
capa- press-contacted to the photosensitive member. How-    ble of
controlling the first and second potential ever, it is possible to provide
a small clearance de-  45  application means; pending on the thickness of
the transfer material, be-      characterised in that a potential providing
tween the transfer roller surface and the photosensi-  means (2, 11, 13; 9,
13; or 3, 13) Is included for tive member surface so that during the
transfer oper-  providing a third potential onto a portion of the im- ation
(passage of the transfer material) the transfer  age bearing member to be
opposed to the image roller press-contact the transfer material to the pho-
50  transfer means (6) during its non-transfer action, tosensitive member,
whereas during the non-transfer   and in that said control means (13)
serves to op- operation, the toner deposited on the transfer roller is
erate said first and second potential application transferred to the
photosensitive member through the  means and said potential providing means
such small clearance.                                      that said second
potential application means ap- As for the image bearing member, it is not
limited  55  plies said second potential to said transfer means to the
photosensitive member, but it is possible to use  (6) when the recording
material is not at the trans- an insulating drum. The transfer means is not
limited  fer position, said potential providing means (9, to the transfer
roller, but it may be in the form of an  13) providing said third potential
on that portion 9    17                  EP 0 323 226 B1                 18



of said image bearing member (1) which is to be  10. An apparatus as
claimed in claims 1 to 9, char- presented to the transfer position during
the ap-  acterised in that said transfer means (6) is con- plication of the
second potential by said second   tactable with said image bearing member
(1). application means, wherein said third potential is at a different
voltage level to that of the first po-   5   11. An apparatus as claimed in
claims 1 to 10, char- tential and is remote from the first potential in a
acterised in that the absolute value of said third direction opposite from
that of the polarity of the  potential is lower than the absolute value of
said electrical charge of the toner, whereby an electric  second potential.
field for transferring the toner from said transfer means to said image
bearing means is formed by   10  12. An apparatus as claimed in claims 1 to
11, char- said second potential and said third potential.    acterised In
that said transfer means (6) is press- contacted to said image bearing
member (1) with 2. An apparatus as claimed in claim 1, character-     a
pressure not more than 300 [err]. ised In that said second potential
application means provides said second potential at a polar-  15  13. An
apparatus as claimed in claims 1 to 12,where- ity which is the same as that
of toner charge.     in said image transfer means has a hardness of not
more than 30 degrees (Japanese Industrial 3. An apparatus as claimed in
claim 1 or 2, charac-    Standard A). terised in that said first potential
application means provides the first potential at a polarity  20 which Is
the same as that of toner charge.      PatentansprOche 4  An apparatus as
claimed in claim 1 or 2, charac-  1. Bilderzeugungsgerat mit elnem
bewegbaren terised in that said potential providing means pro-
BlIdtragertell (1), eaner ersten Potential-Anlege- vides said third
potential which absolute value is  25  vorrichtung (2, 14) zum eledtrischen
Aufladen lower than the absolute value of said second po-   des
Bildtragerteils auf ein erstes Potential, einer tential.
Latentbild-Erzeugungsvorrichtung (3) zum Er- zeugen eines Latentbildes auf
dem Bildtrager- 5. An apparatus as claimed in claim 1 or 2, charac-   tell,
elner Tonerbild-Erzeugungsvorrichtung (4) terised in that the potential
providing means pro-  30  zum Erzeugen eines Tonerbildes auf dem Bild-
vides said third potential at a polarity which is the  tragerteil durch
Entwickeln des Latantbildes mit same as that of the first potential and
with an ab-  Toner, der elektrisch aufgeladen ist einer Trans- solute value
higherthan that of the first potential.  portvorrichtung zum F~rdern eines
Aufzelch- nungsmatebials (10) zu eaner Bildflbertragungs- 6. An apparatus
according to any one of claims 1 to  35  position, einer
Bildfbertragungsvorrichtung (6), 5, characterised in that said first
potential appli-  die die Rlckeefte des Aufzeichnungsmaterials an cation
means (2,11,13; 14,11,13) alsofunctions     der Obertragungsposition zum
Obertragen des as said potential providing means.
Tonerbildes von dem Bildtrigerteil zu dem Auf- zeichnungematerial berflhren
kann, einerzwelten 7. An apparatus according to claim 6, characterised   40
Potentlal-Anlegevorrichtung (7) zum Anlegen ei- in that said control means
is arranged to switch   nes zweiten Potentials an die Obertragungsevor-
said first potential application means to a non-   richtung (6), wenn sich
das Aufzeichnungsmate- charging state so that a non-image carrying por-
rial nicht an der Bild-O0bertragungsposition bef in- tion of said image
bearing member is not           det, und einer Steuervorrichtung (13), die
die er- charged.                                   45      ste und zweitb
Potential-Anlegevorfichtung steu- ern kann, 8. An apparatus according to
claim 5, characterised   dadurch gelcnnzelchnet, da8 in that said potential
providing means also func-        ine Potential-Erzeugungsvornichtung (2,
tions to remove electric charge from said non-im-  11,13; 9,13; 3,13) zum
Erzeugen einesdritten Po- age carrying portion of said image bearing mem-
59  tentials an elnem Abschnitt des Bildtrigerteiis ant- ber (1).
halten ist der der Bildflbertragungsvorrichtung (6) wahrend ihres
Nicht-Obertragungsvorgangs ge- 9. An apparatus as claimed in claim 8,
character-      genflberilegt, und dag die Steuervonrichtung (13) ised in
that said image bearing member (1) in-     zum Betreiben der ersten und
zweiten Potential- cludes a photosensitive member, and the poten-  55
Aniegevorrichtung und der Potential-Erzeu- tial providing means includes
means (9) for pro-   gungsvorrichtung derart dient, daB die zweits Po-
jecting light to said photosensitive member.
tential-Anlegevorrichtung das zweite Potential an die
Obertragungsvorrichtung (6) anlegt, wenn 10    19
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Obertragungsposition befindet, wobei die Poten-   not, daB das
Bildtrigerteil (1) sin lichtempftndli- tial-Erzeugungavorrichtung (9, 13)
das dritte Po-  ches Tell aulwelst und die Potential-Erzeugungs- tential an
dam Abschnitt des Bildtragertells (1)  vorrichtung sin Tell (9) zum
Projlzieren von Licht erzeugt, der wahrend des Anlegens des zwelten   5
auf des lichtempfindliche Tell aufweist. Potentials durch die zwelte
Potential-Anlegevor- richtung In die Obortragungsposltion gebracht  10.
Gerat nach den Ansprflchen I bis 9, dadurch go- wird, wobel dms dritte
Potential auf elnem unter-  kennzelchnot, daBt die Obertragungsvorrich-
schiedlichen Spannungspegel als dis des ersten    tung (8) des
Bildtragertell (1) berflhren kann. Potentials Ist und von dim ersten
Potential in el-  10 ner umgekehrten Richtung von dem der Polaritfit  11.
Gerit nach den Ansprfichen I bis 10, dadurch der elektrischen Ladung des
Toners entfernt ist,  gekennzelchnot, dmB der Absolutwert des drit- wodurch
eln seltrisches Feld zum Obertragen       ten Potentials geringer als der
Absolutwert des des Toners von der Obertragungsvorrichtung zu     zweiten
Potentials lot. dim BildtrAgerteil durch das zweite Potential und   f5 das
dritte Potential erzeugt wird.             12. Gerat nach den Ansprnchen 1
bis 11, dadurch gekonnzelchnet, daBt die Obertragungavorich- 2. Gerat nach
Anspruch 1, dadurch gekennzelch-       tung (6) mit elnem Druck von nicht
mehr ale 300 not, daB die zwelt Potentlal-Anlegevorrichtung   g/cm2 an das
Bildtragertill (1) gedrlckt wird. das zweite Potential mit elner Polaritat
erzeugt,  20 die dieselbe wie die der Ladung des Toners lst.  13. Gerat
nach den Ansprfchen I bis 12, dadurch gekennzelchnet, daf die
Bild0bertragungsvor- 3. Gerfit nach Anspruch I oder2, dadurch gekenn-
richtung sine Harto von nicht mehr ais 30 Grad zelchnet, daft die erste
Potential-Anlegevonich-  (Japanische Industrienorm A, "Japanese Indust-
tung das erste Potential mit elner Polaritft er-  2S  dal Standard A7)
aufwelst. zeugt, die dieselbe wie die der Ladung des To- ners let.
Rovendications 4. Gerft nach Anspruch I odor 2, dadurch gekenn- zoechnet,
daft die Potential-Erzeugungsvorich-  30  1. Appareil de formation d'image
comprenant: un tung das dritte Potential erzeugt, dessen Abso-  6elment
mobile (1) de support d'image; un moyen lutwert geringer als der
Absolutwert des zwelten  (2, 14) d'applicatlon d'un premier potentiel pour
Potentials lst.                                   charger electriquement
ledit element de support d'image a un premier potential; un moyen (3) de 5.
GeritnachAnspruch I oder2, dadurcb gekenn-  3S    formation d'image latente
pourformerune image zelchnet, daf die Potential-Erzeugungevornich-
latent sur I'6l6ment de support d'image; un tung das dritte Potential mit
elner Polaritat, die  moyen (4) deformation d'1mage de toner pourfor-
dieselbe wle die des erstan Potentials ist, und mit  mer une Image de toner
sur ledit el6ment de sup- einemAbsolutwerterzeugt, derhOheralederdes
port d'lmage par d6veloppement de l'image la- ersten Potentials lst.
40      tente avec du toner qui est charg6 6lectnique- ment; un moyen de
transport pour d6livrer un ma- 6. Gerat nach elnem der Ansprflche 1 bis 5,
da-      t6riau d'enregistrement (10) dans une position de durch
gekennzelchnet, daf die erste Potential-    transfert d'image; it un moyen
(6) de transfert Anlegevorrichtung (2, 11,13; 14, 11, i3) auch als  d'image
pouvant etre mis en contact avec l'Mrri&- die
Potential-Erziugungsvornichtung dient  45     re d'un materiau
d'enregistrement dana ladite po- sition de transfert pour transf6rer
l'image de to- 7. Gerat nach Anspruch 6, daduich gokonnzelch-        ner
depuls ledit 6lement de support d'image sur not, dalt die Steuervorrichtung
die eorte Poten-  l materiau d'enregistrement; un moyen (7) d'ap-
tial-Anlegevorrichtung   auf  einen   Nicht-      plication d'un second
potbntlel pour appliquer un Ladezustand  schaltet, so  dafi ein nicht-  50
second potentiel audit moyen de transfert (6) bildtragender Abschnitt des
Blidtragertells nicht  lorsque le materiau d'enregistrement n'est pas
aufgeladen wird.                                  dane la position de
transfert d'image; et un moyen de commando (13) capable de comman- 8. Gerat
nach Anspruch 5, dadurch gekennzelch-        der lea moyens d'application
des premier et se- not, daB die Potential-Erzeugungsvorrichtung   ss  cond
potentiels; much zum Entfernen von elektrischerLadung von
caracterise en ce qu'un moyen (2, 11, 13; dim nicht-bildtragenden Abschnitt
des Bildtra-    9, 13; ou 3, 13) de fourniture de potentiel est in-
gerteils (1) dient.                               clue pourappliquerun
trolsiern potentiel surune 11    21                  EP 0 323 226 811
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au moyen (6) de transfert d'image au cours de      g6e. son action de
non-transfert, et en ce quo ledit moyen de commando (13) sort a faire
fonctionner  S. Apparoil solon la revendication 5, caractbrise en lesdits
moyens d'applicatbon des premier et se-   5  ce quo ledit moyen de
fourniture de potentile cond potontiols et ledit moyon de fourniture de
fonctionne aussi pour supprimer la charge 6lec- potontiel de tolle sorte
quo ledit moyen d'applica-  trique de ladite partle non porteuse drimage
dudit tion dusecond potentiel applique leditsecond po-   el6ment (1) de
support d'image. tontiel audit moyen de transtert (8) loraque le ma- tiriau
d'enreglstroment n'est pas dane la position   io  9. Appareil solon la
revendication 8, caractbrisb en de transfert ledit moyen (9, 13) de
fourniture de  ce quo ledit 6l6ment (1) de support dimage potontiel
fournissant ledit trolsieme potentidl sur  comports un 6i6ment
photosensible, et Is moyen la partle dudit 6ibment (1) de support image qui
defourniture de potentiol comports un moyen (9) dolt etre prbsent6e dana la
position de transfert  pour projoter de la lumlire sur ledit 6lement pho-
au cours de I'application du second potentidl par  is  tosensible. ledit
second moyen d'application, le trolsibme po- tentiel 6tant A un niveau de
tension diff6rent de  10. Appareil salon les revendications I A 9, caract6-
celul du premier potentlel dana un sens oppos6     rise en ce quo ledit
moyen de transfert (6) pout A colul de la polarit6 de le charge 6lectrique
du to-  etre mis en contact avec ledit 6l6ment (1) de sup- ner, a la suite
de quoi un champ 6lectrique pour  20  port d'image. transf6rerle
tonordepuis leditmoyen de transfort surleditmoyen de support dimage,
estform6 par   11. Apparel solon les revendications I A 10, carac- ledit
second potentiel et ledit trobisme potentiel.  terib en ce que la valeur
absolue dudit troisieme potentlel est Inferieure A Ia valeur absolue dudit
2. Appareil solon la revendication 1, caracterisb en   25  second
potentiel. ce quo ledit moyen d'application du second po- tentiol fournit
ledit second potentiel A une polarltb  12. Apparelt solon les
revendicatlons I A 11, carao- qul est la meme quo cello de la charge du
toner.  tWrMsb en ce quo ledit moyen de transfert (6) est en contact par
pression avec ledit 6l6ment (1) de 3. Appareil solon la revendication 1 ou
2, caracteri-  30  support dMimage avec une pression non superieu- se on ce
quo ledit moyen d'applicatlon du premier  re A 300 glcm2. potentiel fournit
le premier potentidl A une polarite qui est la memo quo cello de la charge
du toner.  13. Appareil solon les revendications I A 12, dane le- quel
ledit moyen de transfert d'image a une du- 4. Appareil solon la
revendication I ou 2, caracteri-  35  rete non suprileure A 30 degr6s
(standard indus- s6 en ce quo ledit moyen de fourniture de poten-   triel
japonais A). tiel fournit ledit trobsieme potentiel dont la valeur absolue
est inffrleure a la valour absolue dudit second potentil. 40 5. Apparell
solon la revendication I ou 2, caract6ri- s6 en ce quo Is moyen de
fourniture de potentiel fournit ledit troisieme potentiel A une polanlt6
qui est la mime quo cello du premier potentiel et avec une valeur absolue
superieure a cello du   46 premier potentiel. 6. Apparoil solon l'une
quelconque des revendica- tions I A 5, caracteris6 en ce quo ledit moyen
(2, 11, 13; 14, 11, 13)dapplicationdupremierpoten-   50 tiel fonctionne
aussi comme ledit moyen de four- niture de potentiel. 7. Apparell selon la
revendicatbon 6, caract6rls6 en ce quo ledit moyen de commando est agenc6
55 pour commuter ledit moyen d'application du pre- mier potentiol dana un
6tat de non-chargement de tello sorts qu'une partle non portouse dOimage 12


