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The light is projected onto such a portion of the photosensitive member as
is to receive the toner, and FIELD OF THE INVENTION AND RELATED ART
the developing device 9 carries out reverse-develop- ment using toner
charged to the polarity which is the The present invention relates to an
image forming   5   same as the charging property of the photosensitive
apparatus such as an electrophotographic copying   member. machine or an
electrostatic printer, or particularly to  Figure 10 shows the sequential
operation of the an image forming apparatus using an electrostatic
apparatus. transfer process and provided with image transfer     The image
forming apparatus of such a contact means contactable to an image bearing
member,  10  type image transfer system is advantageous from the such as an
image transfer roller or an image transfer  standpoint of cost over the
conventional apparatus belt.
using a corona discharger, because the high voltage An image forming
apparatus has been proposed   source is not required. In addition, since
the corona which comprises an image bearing member and an     wire
electrode is not used, the contamination or trou- image transfer member
press-contacted thereto to  15  ble due to the corona wire do not result.
In addition, form a nip therebetween, through which a transfer  ozone or
nitride production attributable to the high material is passed, while a
bias voltage is applied to  voltage do not occur. Therefore, deteriorations
of the the transfer member, by which the toner image is   photosensitive
member and the image quality due to transferred from the image bearing
member to the   the ozone or nitride can be avoided. However, it is
transfer material.                            20  known that the relation
(V-I characteristics) between Figure 9 shows a typical example of such an
im-  the voltage applied to the transfer roller 2 and the cur- age forming
apparatus. A surface of a cylindrical im-  rent flowing therethrough
significantly varies de- age bearing member in the form of a photosensitive
pending on the ambient conditions. member 1 having a rotational axis
extending perpen-   More particularly, the resistance of the transfer
dicular to the sheet of the drawing and rotatable in a   25  roller is
larger by several orders under a low temper- direction indicated by an
arrow X, is uniformly    ature and low humidition condition ( [err] and 10
%, charged by a charging roller 3 supplied with a voltage  which will be
called "L/L condition") than under a nor- from the power source 4.
Thereafter, an image infor-  mal temperature and normal humidity condition
(23 mation writing means 7 projects image information on          [err], 64
%, which will hereinafter be called "N/N condi- the charged surface by a
laser beam orthrough a slit,  30  tion"). Under a high temperature and high
humidity so that an electrostatic latent Image Is formed.   condition [err]
85 %, which will hereinafter be The latent image is developed into a toner
image  called "H/H condition"), the resistance thereof is by a developing
device 9.                          smaller by 1 - 2 orders than under N/N
condition. With rotation of the photosensitive member 1, the  Figure 11
shows the variation of the V-I charac- toner image reaches an image
transfer position hav-  35  teristics depending on the difference in the
ambient ing the nip formed between the photosensitive mem-  condition. ber
I and thetransfermemberin theformofatransfer      The solid lines represent
the V-I characteristics roller 2 press-contacted thereto. At this time, the
underthe L/L, N/N and H/H conditionswhen notrans- transfer material P
reaches the transfer position in  fer sheet is present at the transfer
position, for exam- timed relation with the toner image. At this time, the
40  ple a pre-rotation period In which the photosensitive transfer roller 2
is supplied with a transfer bias to ap-  member is rotated before the image
transfer opera- ply electric charge having the polarity opposite to the
tion in a first image formation, a post-rotation period polarityof
thetonerto the backside of the transferma-  in which the photosensitive
member Is rotated after terial, by which the toner image is transferred
from  the image transfer and after the image formation is the
photosensitive member 1 to the transfer material.  45  completed, or the
interval period between adjacent In the apparatus shown in the Figure, the
photo-  transfer operations when the image formation is per- sensitive
member is an OPC (organic photoconduc-   formed successively. During this
sheet absent period tor) photosensitive member, and the process speed is
(absent at the transfer station or position), the photo- 23 mm/sec. The
charging means is in the form of a  sensitive member passing through the
transfer posi- charging roller3 which rotatesfollowing the photosen-  50
tion has been charged by the charging roller 3 sup- sitive member 1 to
which it is press-contacted. The  plied with an AC voltage (peak-to-peak
voltage of charging roller 3 is supplied with a DC biased AC vol-  1400 V)
anda DCvoltageof-700V superposedthere- tage to charge the photosensitive
member 1 to a neg-  to. ative polarity. The transfer means is in the form
of a  The broken lines represent the V-I characteristics transfer roller 2
press-contacted to the photosensitive   55  of the transfer roller 2 under
the same temperature member 1 to rotate following the photosensitive mem-
and humidity conditions when the transfer material of ber 1. The transfer
roller 2 applies the positive charge  A4 size is passing through the
transfer position, to the backside of the transfer material.
wherein a longer side of the A4 side sheet is parallel 2    
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material conveying direction.    is in the charging region. In such an
apparatus, it has empirically been con-  During Image transfer the image
drum is subject- firmed that the transfer current in the sheet present  ed
to constant voltage control, with the voltage equal- period (present at the
transfer station or position) is  ling that determined during constant
current control. 0.5 - 4 micro-ampere in order that the Image transfer   5
Generally, the apparatus of this type is capable is good. If it is larger
than 5 micro-ampere, a positive  of using smaller size of transfer
materials than the potential transfer memory remains in the region cor-
maximum usable size. However, when a small size responding particularly to
the sheet absent period in  transfer material is used, there is a portion
where the an OPC photosensitive member having a negative     sheet is not
present and where the photosensitive charging property, with the result
that a foggy back-  10   memberand the transfer roller are directly
contacted, ground is produced In the next image.              even during
the sheet present period. In the appara- The transfer memory means a
phenomena          tus described above, if the constant current control is
wherein when the photosensitive member (image      performed with 1
micro-ampere, the current per unit bearing member is excessively charged
during the   area in the portion where the transfer roller is directly
image transfer operation, the charge can not be re-  15  contacted to the
photosensitive member is substan- moved by charge removing means such as
pre-ex-     tially equal to the current per unit area when the 1 mi- posure
means orthe like, and therefore, the potential  cro-ampere Is applied
during the sheet absent period of the portion excessively charged becomes
high In  such as the pre-rotation period, the post-rotation per- the next
image forming operation, with the result that  lod orthe sheet Interval
period. Therefore, the voltage the next image involves the foggy background
or non-  20  applied to the transfer roller is decreased so that hard-
uniform image density. The transfer memory tends to  ly any current flows
through the sheet present por- occur when the photosensitive member Is an
OPC     tion, as compared with the sheet absent region, with photosensitive
member.                             the result of improper image transfer.
Therefore, it has been found that the proper       In the above case,
thetransfervoltage decreases transfer bias Is different depending on the
ambient  25  by more than 200 Vunderthe H/H condition, less than
conditions, and it is approximately 300 - 500 V under  200 Vunderthe N/N
condition and approximately400 the H/H condition, approximately 400 - 750 V
under  V under the L/Lcondition when a letterenvelope hav- the N/N
condition, and it is approximately 1250 - 2000  ing a length of 70 mm
measured along the direction V under the L/L condition.
of the axis of the transfer roller is passed, as com- If a constant voltage
control is effected to the   30  pared with the case when A4 size sheet is
passed. transfer roller, as for example in the apparatus dis-  The current
flowing through the transfer material is closed in the EP-A-0 297 911, the
following problems  substantially zero with the result of improper image
arise.                                             transfer. If the
transfer roller is constant-voltage-control-  If an attempt is made to
provide sufficient image led at 500 V in an attempt to provide proper image
35  transferevenforthesmall size sheet, thecurrentden- transfer under the
N/N condition, the similar image  sity flowing through a relatively narrow
sheet absent transfer is possible under the H/H condition. How-  portion
such as the portion of the difference between ever, under the L/L
condition, the transfer current is  the letter size sheet and the A4 size
sheet, becomes zero with the result of improper image transfer.   large,
and therefore, the foggy background is pro- If the voltage is selected to
improve the image   40  duced on the surface of the photosensitive member
transfer under the L/L condition, too much transfer  due to the transfer
memory, and the backside of the current flows through the portion of the
OPC photo-  next letter size sheet is contaminated. sensitive member
corresponding to the sheet absent     Therefore, it has been difficult to
provide an ap- portion with the result of positive transfer memory,
paratus of this type wherein the good image transfer under the N/N and H/N
conditions. Then, the resultant  45  is effected to all sizes of the
transfer material under image contains foggy background. Particularly under
all ambient conditions, either by the constant voltage the H/H condition,
the transfer current increases dur-  control or by the constant current
control. ing the sheet present period, and therefore, the elec- tric charge
penetrates through the transfer material to  SUMMARY OF THE INVENTION such
an extent that the negatively charged toner on   so the surface of the
photosensitive member is charged    It is therefore an object of the
present invention to the opposite polarity with the result of improper im-
to provide an improved image forming apparatus age transfer.
which is capable of providing a good image transfer The post-published
document EP-A-0 367 245     regardless of the size of the transfer material
and the falling within the terms of Article 54(3) EPC has pro-  55  ambient
conditions. posed an image forming apparatus wherein a con-       This
object is achieved by an image forming ap- stant current control is
effected during the sheet ab-  paratus according to the preamble of claim
1, which sent period in which an area other than an image area  Is
characterized by control means for controlling said 3    
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means such that said transfer mem-  dance with an image, by which the
portions illuminat- ber is constant-voltage-controlled when said transfer
ed by the laser beam L is attenuated down to -100 V, material is atsaid
transferstation, and thatsaid trans-  so that an electrostatic latent image
is formed. The fer member is constant-current-controlled during at
charging means for the latent image formation may least a part of a period
when It is not at said transfer   5   be a corona discharger rather than
the charging roller station, wherein a voltage V2 applied during the con-
3. stant voltage control is a voltage V1 produced on said  With the
rotation of the photosensitive member 1 transfer means during the constant
current control  after the latent image formation, the latent image
multiplied by a coefficient R, in which R is larger than  reaches
adeveloping device 6 biased bya developing 1, said control means being
capable of determining   10  bias of -370 V. By the developing device 6,
negatively and storing said voltage V1.                       charged toner
is supplied to the latent Image, so that Accordingly, by properly selecting
the coefficient  the toner is deposited on the portions which is ex- R a
good image transfer operation can be obtained at  posed to light and which
is attenuated in the potential, all times under any ambient condition and
for differ-  so that a toner image is formed through a reversal de- ent
sizes of the transfer materials.          15  velopment. Downstream of the
developing device 6 with re- BRIEF DESCRIPTION OF THE DRAWINGS
spect to the movement direction of the surface of the photosensitive member
1, an image transferrotatable Figure 1 is a sectional view of an image
forming  member in the form of a conductive transfer roller 2 apparatus to
which the present invention is suitably  20  is press-contacted to the
photosensitive member 1 to applicable.
form a nip therebetween which constitutes an image Figure 2 is a time chart
illustrating sequential op-  transfer station (transfer position). eration
of the apparatus of Figure 1.                  When the toner image reaches
the transfer sta- Figures 3, 11, 15, 16, 18, 19 and 20 are graphs  tion, an
image transfer material P is supplied to the showing the V-I
characteristics of the transfer means   25  transfer station through a
conveyance passage 7 in under a low temperature and low humidity condition
timed relation with the toner image, and the toner im- (L/L), a normal
temperature and normal humidity con-  age is transferred from the surface
of the photosen- dition (N/N) and high temperature and high humidity
sitive member 1 to the transfer material P by a posi- condition (H/H).
tive transfer bias applied to the transfer roller 2 from Figures 4, 5, 6,
8, 12, 13, 14 and 21 are time   30   a voltage source. charts illustrating
other sequential operations.       Between the transfer roller 2 and the
photosen- Figure 7 is a graph showing the V-I characteris-  sitive member
1, a clearance smaller than the thick- tics of the transfer means when the
state of electric  ness of the transfer material P may be provided. In
charge is different on the image bearing member.   this case, the transfer
roller 2 is press-contacted to Figure 9 is a sectional view of a
conventional im-  35  the photosensitive member 1 through the transfer age
forming apparatus.                             material Ponlywhile the
transfer material P is passing Figure 10 is a time chart showing the
sequential  through the clearance. After the image transfer, the operation
of the apparatus of Figure 10.           transfer material P Is separated
from the photosensi- Figure 17 is a graph showing a relation between  tive
member and is conveyed to an unshown image a voltage applied to the
transfer roller and a coeffi-  40  fixing device, which fixes the toner
image on the cient.                                             transfer
material P. On the other hand, the photosen- Figure 22 is a graph showing a
relation between  sitive member 1, after the image transfer, is cleaned a
voltage detected during the constant current control  by a cleaning device
10 so that the residual toner is of the transfer rollerand an optimum
transfer bias vol-  removed, to be prepared for the next image forma- tage.
45  tion. The transfer roller2 is electrically connected with DETAILED
DESCRIPTION OF THE PREFERRED              a voltage source 4 capable of
constantvoltage control EMBODIMENTS
and constant current control (ATVC, Active Transfer Voltage Control) as
disclosed in U.S. Serial No. Referring to Figure 1, there is shown an image
50  428932 which has been assigned to the assignee of forming apparatus to
which the present invention is  the present application, so that the
transfer roller 2 is conveniently applicable. An OPC photosensitive
supplied with a predetermined voltage at a predeter- member 1 rotates in
the direction of an arrow X at a  mined time. process speed of 23 mm/sec.
It has a diameter of 30    When a CPU (central processing unit) 8 receives
mm, and has a negative charging property. The sur-  55   a printing signal
from an external apparatus such as face thereof is uniformly charged by a
charging roller  a computer, the CPU 8 supplies a main motor driving 3 to a
negative potential (-700 V). The charged sur-  signal to a motor driving
circuit (not shown) for driving face is exposed to a laser beam L modulated
in accor-  the photosensitive member 1, and simultaneously, It 4    
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high voltage actuating signal to  control, or it may be a one sampled
voltage. the voltage source 4 to apply a charging bias to the    When the
process speed is higher than the charging roller 3 to charge the surface of
the photo-  above, the transfer bias during the transfer operation
sensitive member 1 to a dark potential VD = -700 V.  is preferably
increased in order to provide the good In this embodiment, the charging
roller 3 is supplied   5   Image transfer. In this case, for example, if
the coef- with an AC voltage (peak-to-peak voltage of 1400 V)  ficient R is
equal to or smaller than 1, the voltage V1 biased with a DCvoltage
(-700V)forthe above charg-  appearing during the constant current control
across ing.                                                the transfer
roller 2 becomes larger than the voltage Then, the CPU 8 drives an image
information      V2 during the constant voltage control, and therefore,
writing means in the form of a laserscanner 5 to form   10  the current
flowing through the transfer roller 2 during an electrostatic latent image.
Then, the latent image  the constant current control becomes larger than
the is developed with the toner, in the manner described  necessary level.
above.                                                  Therefore, by
limiting the coefficient R to be larg- The CPU 8 supplies an image transfer
actuating   er than 1, the current flowing through the transfer roll-
signal to the voltage source 4, upon which the con-  15  ir 2 which Is
constant-current-controlled during the stant voltage control and the
constant current control  period in which the transfer material is not
present at are executed using the voltage source 4.            the transfer
station can be made small, so that the When the voltage source 4 receives
the image    load of the high voltage source can be reduced. In ad-
transfer actuating signal, that is, the constant current  dition, even for
the photosensitive member which is transfer control (TCC) signal, It
constant-current-con-   20   easy to produce the transfer memory orfora
transfer trols the transfer roller 2 during at least a part of non-  roller
having non-uniform resistance along the cir- image period In which the
toner image is not present  cumferential direction thereof (the
non-uniformity on the photosensitive member at the transfer station,  may
occur due to unavoidable manufacturing error), that is, during atleasta
partof the sheetabsent period  the current flowing during the non-transfer
period in which the transfer material is not present at the   25  (sheet
absent period) can be reduced, whereby the transfer station. Such periods
exist, for example, dur-  transfer memory can be prevented. Even if the
resis- ing the warming up rotation period forthe warming up  tance varies
in the circumferential direction of the of the fixing device, pre-rotation
period before the  transfer roller slightly, a high transfer bias can be
ap- start of the printing operation, and the sheet interval  plied only
during the transfer operation, and there- period from one sheet passing
through the transfer  30  fore, a larger latitude can be provided forthe
material. station to the next sheet coming to the transfer sta-   In this
embodiment, the coefficient R is 1.5. tion. In the apparatus shown, a
constant current of 2   Figure 2 is a time chart showing the sequential
micro-ampere (positive) flows. The voltage V1 across  operations of the
apparatus described above. the transfer roller 2 is stored at a time during
the sheet  Referring to Figure 3, the behavior of the appara- absent period
by a RAM 9 or a voltage holding circuit  35  tus of this embodiment will be
described under vari- of the voltage source 4, for example. Upon the start
ous conditions. Figure 3 shows the V-I characteristics of the Image present
period in which the photosensi-  same as that of the transfer roller 2
shown in Figure tive member has the image region at the transfer sta-  11.
tion, that is, the sheet present period in which the    The V-I
characteristics of Figure 3 were obtained transfer material exist at least
at the transfer station,  40   when the transfer roller was made of
conductive ma- the CPU 8 supplies a constant voltage transfer con-  terial
(steel) and EPDM having a thickness of 5 mm trol (TVC) signal to the
voltage source 4, so that the  applied thereon and having a diameter of
16.6 mm. transfer roller is constant-voltage-controlled with a  The
resistance of the transfer roller was [err] ohm constant voltage V2
provided by multiplying the     under the L/L condition,  [err] ohm under
the N/N memorized voltage V1 by a coefficient R (R>1). By   45  condition.
and [err]ohm underthe H/H condition. this, the toner image is transferred
from the photo-  The V-I characteristics may be different if the proper-
sensitive member 1 to the transfer sheet of paper   ty of the material of
the transfer roller is different. (transfer material). In this embodiment,
when the vol-  Under the H/H ambient condition, the constant tage VI is
memorized, the constantvoltage control by  current control (2 micro-ampere)
is effected to the V2 is immediately performed. The voltage V1 varies   50
transfer roller 2 by the voltage source 4 during the slightly depending on
the timing of the storing action,  sheet absent period (when the image
transfer opera- but the difference is not significant. The coefficient R
tion is not performed). Then, the voltage across the (R>1) is properly
determined by one skilled in the art  transfer roller is 250 V. The voltage
is stored as the in consideration of the transfer memory characteris-
voltage V1 by a voltage holding circuit. During the tics of the
photosensitive drum 1, the uniformity of the   55   sheet present period,
the transfer roller is subjected resistance of the transfer roller or the
like. As for the  to the constant voltage control with the voltage V2 (=
voltage V1, it may be determined as an average of   375 V) obtained by
multiplying V1 by 1.5. By doing so, plural sampled voltages during the
constant current  the transfer current of 1 micro-ampere can be provid- 5
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the transfer material, as shown in  the current is significantly smaller
than the current Figure 3, and therefore, the image transfer operation
producing the foggy background due to the transfer is satisfactory.
memory, and therefore, even if the electric properties In the constant
current control period during    such as resistance of the photosensitive
member or which the transfer material is not present at the trans-   5
the transfer rollervaries, the foggy background due to fer station, only
the current of 2 micro-amperes which  the transfer memory is not produced,
so that the im- Is smaller than 5 micro-amperes is flown, and there-  age
quality can be maintained. In addition, only small fore, even If the
variation in the resistance in the cir-  current Is flown during the
constant current control, cumferential of the transfer roller is
considered, the  and therefore, the deterioration by the charging of the
foggy background due to the positive transfer mem-   10   photosensitive
member is small, so that the service ory is not produced. In addition, the
deterioration of  life of the photosensitive drum can be increased. the
photosensitive drum 1 due to the charging is        Furthermore, by
properly selecting the coeffi- small, and the service life of the
photosensitive drum  cient R, the latitude In use of the photosensitive
mem- is increased. Furthermore, the portion of the photo-  ber and the
transfer roller can be expanded, and sensitive drum where a large size
sheet passes, but  15  therefore, the load of the high pressure can be re-
a small size sheet does not pass, that is, the portion  duced even for the
high process speed apparatus. corresponding to the difference between the
large   For example, even for a high speed apparatus having size sheet and
the small size sheet, the current den-  a process speed of 230 mm/sec which
is 10 times the sity can be prevented from exceeding 5 micro-am-
foregoing embodiment, if the coefficient R is 1,40 mi- peres by properly
selecting the coefficient R, and   20  cro-amperes of the constant current
is required during therefore, the transfer memory does not remain in the
the transfer material absent period at the transfer sta- photosensitive
member.                              tion if the transfer current of 40
micro-amperes Is re- The same applies to the other ambient condi-
quired during the sheet present period, for example. tions, that is, N/N
condition and L/L condition.    If, however, by selecting the coefficient R
to be 1.5, Under the N/N ambient condition, the constant  25   20
micro-ampere of the constant current which is far current control Is
effected with 2 micro-ampere to the  less than 50 micro-amperes producing
the transfer transfer roller 2 during the sheet absent period. At this
memory can be used similarly to the foregoing em- time, the voltage across
the transferroller2 is approx-  bodiment, during the transfer material
absent period. imately 400 V. The voltage is stored, and during the
Figure 4 shows a sequential operation in another subsequent sheet present
period, the constant vol-  30   embodiment. tage control Is effected with
600 V (= 1.5x400 V) to the  In this embodiment, when one page is to be
print- transfer roller 2. By this, the sheet present period, the  ed, the
ATVC control described In the foregoing em- transfer current is
approximately 1.3 micro-ampere,  bodiment is performed. However, when the
images and therefore, the good image transfer can be as-   are continuously
printed on plural transfer materials in sured.
35  response to one image start signal, the constant cur- Under the
L/Lcondition, if the same constant cur-  rent control is performed for
every three transfer ma- rent control as with the above cases, during the
sheet  terials, as shown In Figure 4, and the voltage V1 is absent period,
the voltage across the transfer roller 2  stored. During the sheet
intervals in which the con- is 1300 V, and therefore, the constant voltage
control  stant current control is not performed, the constant with 1950 V
is effected to the transfer roller 2 during   40   voltage control is
carried out with the voltage level of the sheet present period. At this
time, the transfer cur-  VI. rent through the transfer roller 2 is
approximately 1.8  It has been confirmed that the good images can
micro-amperes, so that good Image transfer can be   be provided under all
the conditions as in the forego- performed. If the constant voltage control
of 1950 V  ing embodiment. is effected to the transfer roller during the
sheet pres-  45  The constant current control for every three ent period
with the coefficient R=1, the constant cur-  sheets are not limiting to the
present invention. rent during the sheet absent period has to be not less
Figure 5 shows a further embodiment wherein than 5 micro-amperes.
Therefore, in this case, the  the ATVC control according to this invention
is incor- foggy background due to the transfer memory is pro-  porated in
an image forming apparatus wherein a la- duced.
50  tent image or the like is formed on an image bearing As described in
the foregoing, according to the  member in accordance with image signals
corre- present invention, good image transfer operation is  sponding to
image information, such as a laser beam assured at all times Irrespective
of the ambient con-  printer, LED printer, LSC printer. ditions and the
size of the transfer materials as in the  In this embodiment, in the case
where a prede- invention disclosed in the U.S. Application mentioned   55
termined period (x in the Figure) after input of the hereinbefore (ATVC
control). In addition, during the  printing signal to the CPU 8, the
printing signal is in- constant current control period in the period in
which  troduced again, the voltage held by the ATVC control the transfer
material is absent at the transfer station,  during the previous print
signal is maintained, and the 6    
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control is effected to the image out-  er and the transfer roller are
opposite. put for the printing Inputted in the later stage. In this  As
will be apparent from Figure 7, when both of manner, when the print signal
is inputted, the ATVC  the AC and DC-voltage components are rendered off
control according to this invention is not performed to  to the charging
roller 3, the transfer current decreases the new signal, but the
constantvoltage control forthe   5   as compared with the case wherein they
are on, pro- first signal is continued.                         vided that
the applied voltage is the same. The reason When the next printing signal
is not produced dur-  for this is that the transfer current is dependent on
the ing the time period x, the ATVC control according to  potential
difference between the surface of the pho- this invention is executed at
the time of the input of  tosensitive member and the core metal of the
transfer the next signal.                              10  roller to which
the voltage is applied. With this structure, the same advantages as in
In Figure 7, if the same constant current control the foregoing can be
provided. This is particularly ad-  as in Figure 2 is executed during the
sheet intervals vantageous when the ambient condition does not     period,
the voltage VI" is 1300 Vwhen both of the AC change during one job so that
the V-I characteristics  and DC component voltages are applied to the
charg- do not change. The ATVC control Is effected only dur-  15  ing
roller 3. The voltage V2" is 1950 V (1.5x1300). ing the pre-rotation period
in which the image bearing  When the charging roller 3 is not supplied with
either memberrotates before the image isformed on the im-  of the AC and DC
component voltages, the voltage age bearing member.
V1"' is 1650 V, and the voltage V2"' is 1980 V Figure 6 shows a further
embodiment wherein    (1.2x1650 V) which is close to the above voltage V".
the ATVC control according to this invention is incor-  20  Therefore, the
present embodiment Involves the sim- porated in a copying machine.
ilar advantageous effect as in the foregoing embodi- In this case, when the
apparatus performs the   ment. In addition, the coefficient R can be
reduced. pre-rotation after the image formation start signal is  The
operational sequence of the apparatus in this introduced by depressing the
copy button, the ATVC  embodiment is shown In Figure 8. As contrasted to
control according to this Invention is performed, and   25  the foregoing
embodiment, In the state wherein the thereafter, the constant voltage
control Is performed  charging is not performed in the non-image-region of
during the subsequent copying operation. The Figure  the photosensitive
member, the developing bias is not shows the control state after three
copies are pro-  supplied so as not to develop such a region. duced.
In this embodiment, the constant current control In the states described
above, the region of the   30  to the transfer roller may be effected
during at least photosensitive member which is in the transfer sta-  a part
of the period in which the transfer material is tion when the transfer
roller2 is constant-current-con-  not present in the transfer station.
trolled has been electrically charged by the charging  On the other hand,
when the constant current roller 3 which is supplied with AC and DC
voltages.  control of the transfer roller and the constant voltage However,
such a region of the photosensitive member  35  control of the transfer
roller are switched at the lead- may not be charged by stopping the
application of the  Ing edge and the trailing edge of the transfer material
voltage to the transfer roller 3.                  in the timing shown In
Figure 2, the following prob- Referring to Figure 7, this will be
described. The  lems arise. solid line in Figure 7 represents the V-I
characteristics  In the machines produced In mass-production of the
transfer roller 2 in the case where the region of  40  system, It Is
difficult that the leading edge (A, in Fig- the photosensitive member not
charged is formed by  ure 2) of the transfer material is coincident with
the stopping the application of AC and DC voltages to the  point of time
(S1, Figure 2) of switching from the con- charging roller 3, and the
transfer material is not pres-  stant current control to the constant
voltage control ent at the transfer station when the non-charged re-  (V2),
and thatthe trailing edge of the transfer material gion of the
photosensitive member Is passing through   45  (B, Figure 2) is
coincidentwith the switching point (S2, the transferstation. The broken
line and the chain line  Figure 2)from the constantvoltage control (V2) to
the represent the V-I characteristics of the transfer roller  constant
current control. 2 in the case where the charged region on the photo-  If
the point S1 is upstream (left side in Figure 2) sensitive member is formed
by applying both of AC  of the point A, and the point S2 Is downstream
(right and DC voltage components to the charging roller 3,  50  side in
Figure 5) of the point B, the voltage V2 which and the transfer material is
present and absent. re-  is to be applied during the sheet present period
is ap- spectively, at the transfer station when the charged  plied to the
transfer material during the sheet absent region passing through the
transfer station.       period as the constant voltage. Therefore, the
photo- Here, the transferroller2 is the same transferroll-  sensitive
member Is directly charged not through the er as used in the foregoing
embodiment. Figure 7   55  transfer material to an excessive extent. The
exces- shows the V-I characteristics of the transfer roller 2  sive
charging of the photosensitive member results in underthe L/L condition.
Similarly to theforegoing em-  charge memory in the photosensitive member,
and it bodiment, the charging properties ofthe charging roll-  Is not
easily discharged. When the photosensitive 7    
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repeatedly used, the image non-uniformi-  tage source 4 again receives the
TCC signal when a ty is produced in the next image formation at the
point5mmdownstreamofthetrailingedgeofthefirst charge memory region. This is
particularly remark-  transfer material (transfer material absent region)
is able when the OPC photosensitive member having
passingthroughthetransferstation,theconstantcur- the charging polarity
described above is used, and   5   rent control with the 2 micro-ampere is
performed the reverse development is effected wherein the bias  again.
Thereafter, the above-described sequential voltage applied to the transfer
roller has the polarity  operation is repeated for the second and
subsequent opposite to the charging polarity.                 sheets. The
sequential operation in this embodiment On the other hand, when the point
S1 is down-   and the bias voltage applied to the transfer roller are
stream of the point A, or when the point S2 Is up-  10  shown in Figure 12.
stream of the point B, the constant current control is  In this embodiment,
the constant voltage control effected to during the sheet present period.
There-  with the voltage level V1 which is the voltage level fore, the
intended structure is disturbed with the re-  produced in the constant
current control is always ef- sult that the voltage V1 becomes excessively
high,  fected in the boundary region at the leading and trail- and
therefore, that the voltage V2 Is also excessively  15  ing edges of the
transfer material in the transfer sta- high, so that proper image transfer
operation can not  tion In the region where the image transfer operation be
performed.                                      is substantially effected
to the transfer material, that In consideration of the above, the switching
be-  is, the region from the point 5 mm downstream of the tween the
constant current control and the constant  transfer material leading edge
to the point 5 mm up- voltage control to the transfer roller is performed
in  20  stream of the trailing edge, the constant voltage con- the
following manner. In the following description, the  trol with the voltage
V2 which is the voltage V1 mul- portion which is the same as the foregoing
embodi-  tiplies by the coefficient R (=1.5) is carried out. In the ment is
not described.                             transfer material absent period,
no voltage higher Similarly to the foregoing embodiment, when the  than the
voltage V1 during the constant current con- voltage source 4 receives the
TCC control signal from   25  trol period is not applied. the CPU 8 during
the transfer material absent period   Accordingly, the image transfer is
good on the at the transfer station, the transfer roller 2 is subject-
entire area of the transfer material, and in addition, ed to the constant
current control (2 micro-amperes)  during the transfer material absent
period, the trans- when the transfer material is fed to the transfer sta-
fer drum 1 is not directly charged to an excessive ex- tion, the voltage
source 4 receives the TVC (1) signal  30  tent, so that the charging memory
or the deterioration for the first constant voltage control at a point 5 mm
by the charging can be prevented. The sequential op- upstream of the
leading edge of the first transfer ma-  eration for controlling the bias
voltage applied to the terial (transfer material absent region), upon which
transferroller is easierforthe mass-production. Here, the constant current
control is stopped, and the con-  the charging memory is a phenomenon
wherein when stant voltage control is effected to the transfer roller  35
the photosensitive drum (image bearing member) is with the voltage V1 which
is produced during the con-  excessively charged, the charge can not be
removed stant current control and which is stored.         by the
pre-exposure step or the like with the result This timing can be obtained
by disposing a sen-  that the potential of the excessively charged portion
sor II for detecting the transfer material In the sheet  becomes high In
the next image formation, so that im- conveyance passage upstream of the
transfer sta-  40  age density In the next image becomes non-uniform. tion,
asshown In Figure 1, and by transmitting the sig-  In the foregoing
embodiment, in the boundary nal from the sensor 11 to the CPU 8. The sensor
11  area adjacent the leading edge or the trailing edge of can detect the
leading and trailing edges of the trans-  the transfer material, the
voltage of the constant vol- fer material and supplies the detection
signals to the  tage control Is V1 which have appeared during the CPU 8.
The voltage source 4 receives a TVC (2) sig-  45  constant current control,
but the voltage is not limited nal for the second constant voltage control
when a  to VI, but may be a voltage lower than the voltage VI. position of
the transfer material which is 5 mm away  For example, by selecting 0 V,
that is, by not applying from the leading edge of the first transfer
material Is  the bias voltage, the sequence and the voltage ap- passing
through the transferstation (transfer material  plied to the transfer
roller are as shown in Figure 13. present region), and the constant voltage
control is  50  On the other hand, in the case where the charg- effected to
the transfer roller2 with the voltage V2 ob-  ing memory due to the image
transfer does not occur tained by multiplying the stored voltage V1 by the
in the photosensitive drum even if the bias voltage ap- coefficient R
(R>1). In this embodiment the coeffi-  plied to the transfer roller in the
boundary region is cient R is 1.5. Then, the voltage source 4 receives the
higherthan thevoltageV1 during the constant current TVC (1) signal when the
position of the first transfer  55  control, the bias voltage applied to
the transfer roller material away from the trailing edge by 5 mm passes  in
the boundary region may be V3 which is V1 multi- the transfer station, the
constant voltage control with  plied by 1.2, wherein the bias voltage
during the im- the stored voltage VI is performed, again. The vol-  age
transfer is V2 which is V1 multiplied by 1.5. This 8    
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the charging memory occurs      stored voltage (approximately 1500 V) is
multiplied by when the bias voltage applied to the transfer material  1.2,
and the multiplied voltage (1800 V) is applied to absent period is V2, but
it does not occur if it is V3.  the transfer roller, so as to provide the
solid black The sequence and the bias applied to the transfer roll-
transfer current of 1 micro-ampere. By controlling the er in this case are
shown in Figure 14. According to   5   voltage and current of the transfer
roller in this man- this example, in an image forming apparatus having
ner, the transfer roller is constant-voltage-controlled a high process
speed (the rotational speed of the pho-  at approximately 1800 V curing the
sheet present per- tosensitive drum, when the voltage rising period from
iod. At this time, the solid black transfer current is ap- the voltage V1
to the voltage V2 is not negligible with  proximately 1 micro-ampere, with
which good image the result that the boundary area adjacent to the lead-
10  transfer operation can be performed. ing and trailing edge of the
transfer material are sub-  This is the case where the A4 size transfer
mate- stantlally very long, the response of the voltage   rial is used.
Even if the size of the transfer material is switching is better by
selecting the voltage V3 which  smaller, the same advantageous effects can
be pro- is between the voltages V1 and V2 for the boundary  vided, since
the constant voltage control is effected. region.
15       The foregoing is considered under the different In the foregoing
example, the boundary regions   ambient conditions, that is, H/H and L/L
conditions. are 5 mm respectively upstream and downstream of        When
the transfer rollerwhich is the same as the the leading and trailing edges.
The length is not lim-  above case (N/N condition), thevoltage applied to
the ited to this. If the accuracy of the position detection of  roller is
approximately 1250 V under the H/H condi- the leading and trailing edge of
the transfer materials  20  tion when the currentflowing through the
transferroll- in increased, the length may be shortened.          er during
the sheet absent period is 2 micro-ampere A further embodiment of the
present invention    (constant current control). The voltage is stored, and
will be described. The description of the portions  the constant voltage
control is effected by approxi- which are the same as the foregoing
embodiments     mately 1375 V which is obtained by multiplying the are
omitted for the sake of simplicity.        25  stored voltage by 1.1. Then,
the current of 1 micro- In the apparatus of this embodiment, the voltage
ampere flows through the rollerduring the sheet pres- source 8 performs the
constant current control to the  ent period, for the solid black image.
transfer roller2 when the transfer material is not pres-  Under the L/L
condition, if the constant current ent at the transfer station, such as
when the image  control during the sheet absent period is effected to
fixing device is being warmed up, when the image   30  the
transferrollerwith the currentof2 micro-amperes, bearing member is
pre-rotated before the start of the  the voltage applied during the sheet
present period is printing operation and when the transfer material is
approximately 2300 V. By performing the constant absent between the
continuously supplied transfer   voltage control with the voltage provided
by multiply- materials. The voltage across the transfer roller 2 at  ing
this voltage by 1.3 (approximately 3000 V). During this time is stored, and
the constant current control is  35  the solid black image transfer, the
current is 1 micro- stopped. During the transfer material present period,
ampere. that is, when the transfer material is present at the   In this
manner, by constant-current-controlling transfer station, the voltage
obtained by multiplying  the transfer roller during the transfer material
absent the stored voltage by the coefficient R (R>1) is con-  period, and
by obtaining the voltage across the trans- stantly applied to the transfer
roller 2 (constant vol-  40  fer roller, the transfer characteristics
depending on tage control). The coefficient is changed depending  the
ambient conditions can be obtained. Then, in or- on the ambient conditions.
In this embodiment, the  der to apply the proper transfer bias voltage to
the electric properties of the transfer roller are different  transfer
roller during the transfer material present from the transfer roller in the
foregoing embodiments.  period, during actual image transfer operation
period, Figure 15 shows a relationship (V-I characteris-  45  above voltage
is stored, and the voltage is multiplied tics) between the voltage applied
to the transfer roller  by a coefficient which is different in accordance
with and the current flowing through the roller, when the  the ambient
conditions (for example, 1.1 under the ambient condition is different.
First, the N/N condition  H/H condition, 1.2 under the N/N condition, and
1.3 will be described. During the transfer material absent  underthe
L/Lcondition). Byapplying the resultantvol- period, the potential of the
photosensitive memberVD   50  tage to the transfer roller during the image
transfer is -600 V. The constant current during the constant  operation,
the transfer current becomes sufficient so current control is 2
micro-ampere. The voltage ap-  as notto give rise tothe improperimage
transfer. This plied across the roller 2 is approximately 1500 V. The  is
effective to compensate the ambient condition current required for
transferring a solid black image is  change in the transfer roller.
approximately 0.5 micro-ampere with the voltage of  55  The constant
currentcontrol forthe transfer roller approximately 1500 V. However, in
orderto outputthe  is effected during at least a part of the period in
which stabilized solid black image, approximately 1 micro-  the transfer
material is not present in the transfer sta- ampere transfer current is
required. Therefore, the  tion. 9    
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embodiment, the constant voltage by the   of the transfer material Is not
less than 1 micro-am- constant voltage control during the sheet present
per-  pere (improper transfer). Thus, In this case, the stor- iod is
provided by multiplying by the stored voltage  ed voltage region is divided
into two regions, that is, which appears across the transfer roller during
the   not less than 3000 V and less than 3000 V, wherein sheet absent
period, that is, the constant current con-   5   in the former region, the
coefficient is 1, and in the lat- trol period by a coefficient. The
coefficient Is deter-  ter region, it is R. mined on the basis of the V-I
characteristics of the     In all of the foregoing embodiments, the
constant transfer roller and is not limited to 1.1 under the H/H  current
control is effected to the transfer roller when condition, 1.2 under the
N/N condition and 1.3 under  the transfer material is not present in the
transfer sta- the L/L condition.                               10  tion,
and the coefficient is determined on the voltage Figure 16 shows the V-I
characteristics when the  during the constant current control. It is
possible, transfer roller has a resistance lower than the resis-  however,
that the constant voltage control is effected tance of the transfer roller
used in the foregoing. In  to the transfer roller during the transfer
material ab- this case, the proper coefficient is 1.05 underthe H/H  sent
period at the transferstation, and the coefficient condition, 1.1 under the
N/N condition and 1.2 under   15  is determined on the basis of the
currentdetected dur- the L/L condition. As will be understood, the proper
ing the constant voltage control. coefficients are different depending on
the resis-       Such an example will be described. tance of the transfer
roller.                            Referring to Figure 11, the transfer
roller is con- In the foregoing embodiment, in order to detect
stant-voltage-controlled with 1500 V during the trans- the ambient
condition in one method or another for  20  fer material absent period. The
current through the the purpose of applying a proper voltage to the trans-
transfer roller is 2.8 micro-ampere under the H/H con- fer roller depending
on the ambient condition during  dition, 1.8 micro-ampere under the N/N
condition and the sheet present period, and the coefficient to be   0.8
micro-ampere under the L/L condition. The cur- multiplisd has to be
determined. One method there-   rents are detected, and the coefficients to
be multi- for, uses a voltage detection. The transfer roller is  25   plied
by 1500 Vare determined on the basis of the de- subjected to the constant
current control during the  tected currents. In the example of Figure 19,
the coef- transfer material absent period by the voltage source  ficient is
0.9 (1350 V) under the H/H condition, 1.2 4, and the voltage of the voltage
source 4 is stored.  (1800 V) underthe N/N condition and 2.0 (3000 V un-
The voltage is detected and the coefficient is deter-  der the L/L
condition) by constant-voltage-controlling mined for each of the detected
voltages using a vari-  30  the transfer roller during the transfer
material present able resistor or the like. The determination of the
period with the voltage obtained by multiplying the coefficients is carried
out on the basis of the charac-  coefficient, the transfer current when the
solid black teristics shown in the graph, that is, the relationship  image
is to be transferred is approximately 1 micro- between the stored voltage
and the coefficient pre-   ampere. Similarly to the case of Figure 18, the
deter- pared beforehand, as shown in Figure 17. The change   35   mination
of the coefficient may be on the basis of the or variation of the
resistance of the transfer roller de-  regions into which the detected
current is divided. pending on the ambient condition is mainly influenced
In the foregoing embodiments as shown In Figure by the humidity. And
therefore, a proper transfer vol-  15 and 16, the relationship between the
voltage ap- tage can be provided so as to determine the coeffi-   plied to
the transfer roller and the current flowing cient on the basis of the
stored voltage under all hu-  40  through the roller, that is, the V-I
characteristics ofthe midity conditions.
transfer roller has a larger inclination with increase of In this example,
the voltage stored during the    the humidity and the temperature.
Therefore, the constant current control (sheet absent) period corre-
coefficient is preferably increased with the increase sponds to each of
coefficients in Figure 17. Another  ofthevoltageorthe current detected
during the trans- effective method is that the stored voltage is divided
45  fer material absent period. by a certain unit, and the same coefficient
is selected  In the foregoing Figures illustrating the sequence for the
voltages in one of the divided region. For ex-  operations, the movement
time of the photosensitive ample, referring to Figure 18, the stored
voltage dur-  member is not shown. Therefore, even if the laser ex- ing the
2 micro-ampere constantcurrent control is ap-  posure timing and the
transfer roller voltage applica- proximately 3000 V, and the transfer
current required   50  tion timing are the same, it means that the voltage
ap- for transferring the toner image substantially all the  plication of
the transfer roller starts when the position surface of the transfer
material, is approximately 1  of the photosensitive member where the laser
expos- micro-ampere. In this case, it is possible, forexample,  ure is
started reaches the transfer station. the coefficient is 1 if the stored
voltage is not less than  A further embodiment of the present invention a
predetermined voltage (3000 V in Figure 18), and   55   will be described.
In this embodiment, the process the coefficient is R (the coefficient is
larger than 1 in  speed of the photosensitive member is 92 mm/sec. Figure
18) so that the transfer current required for  The transfer roller 2
comprises a core metal having a transferthe toneronto substantiallythe
entire surface  diameter of 8 mm and an intermediate resistance ma- 10    
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EPDM in which carbon is dispersed so  this Figure, the abscissa represents
the output vol- as to provide the volume resistivity [err] ohm.cm  tage
[err] (negative voltage) of the constant current and a hardness of 25 - 30
degrees (Asker C hard-   source 18, and the ordinate represents the optimum
ness), applied on the core metal so as to provide the  transfer voltage
[err] (positive voltage predicted from outer diameter of 20 mm.
5   the output voltage). The transfer roller is easily influenced by the
am-  A broken line E approximates the solid line D. Us- bient humidity.
More particularly, when the roller hav-  ing the broken line E, the
controller 19 can easily de- ing the length of 220 mm is press-contacted to
a con-  termine the voltage to be applied by the constant vol- ductive flat
plate so as to produce a nip having a nip  tage source 17 on the basis of
the output voltage [err] width of 2 mm, and a voltage of 1 KV is applied
across  10  of the constant current source 18 by [err] = [err] them to
measure the resistance. It Is approximately  is constant and larger than
1). [err] ohm underthe L/L condition, 4x [err]ohm underthe       The
voltage [err] is detected during the constant N/N condition and 5x [err]
ohm under the H/H condi-   currentcontrol tothe transferrollerwith the
currentof tion. This has been confirmed through experiments.  -10
micro-ampere during the transfer material absent During the pre-rotation,
and the sheet interval  15  period. The voltage [err] at this time is
detected, and period between adjacent transfer materials when the  the
voltage [err] is obtained on the basis of the voltage printing operation is
performed continuously, a vol-  [err] and the voltage [err] is applied
during the subse- tage having a polarity the same as that of the charger
quent actual transfer operation, that is, during the 3 is applied to the
transfer roller 2, and a current  transfer material present period. through
the transfer roller at this time is obtained.  20  As will be understood
from Figure 20, the opti- From the current the resistance of the roller
under the  mum transfer bias level considerably changes de- condition is
predicted, and on the basis of that, the  pending on the change in the
ambient condition, but proper bias voltage is applied during next sheet
pas-  the current [err] is concentrated around the neighbor- sage period.
hood of 20 micro-ampere. In other words, the parame- Figure 20 shows the
relationship between the   25  ter for determining the optimum transfer
bias can be current and the voltage with respect to the transfer  said to
be the current. member 1 and the transfer roller 2. In this Figure, A,  In
this embodiment, as contrasted to the forego- B and C represent the regions
in which the image   ing embodiment, the transfer memory does not occur
transfer is good under the L/L condition, the N/N con-  because during the
sheet absent period, the negative dition and the H/L condition.
30  current which is the same polarity as the charging po- The reason why
the current is small when the   larity of the charger flows through the
transfer roller. transfer roller is supplied with the negative voltage Is
Particularly in the laser beam printer, it is usual that the transfer
material has been charged to the  that an APC control Is effected during
the sheet inter- negative polarity (normally -600 V), and that the pho-
val period so as to provide the constant amount of ex- tosensitive member
and the transfer roller have a   35   posure in the laser exposure. In such
a case, a portion slight rectification property.                     ofthe
photosensitive member corresponding to a part In Figure 21, a bias voltage
applying means 16 for  of the sheet interval is exposed to the laser beam,
so applying the bias voltage to the transfer roller 2 in-  thatthe
potential thereof attenuates down to the right- cludes a positive constant
voltage source 17, a neg-  portion potential, that is, approximately -100
V. If this ative constant current source 18, a controller 19 for  40
portion is positively charged by the transfer roller, the determining the
current level of the constant current  transfer memory is produced more
easily than at the control and for detecting the voltage of the source 18
dark potential portion not exposed (approximately - and for determining
voltage of the constant voltage  600 V). By this, the image quality
deteriorations such source 17, and a switch 20 for switching over the vol-
as the foggy background or the too much image den- tage sources.
45  sity at the half tone area are produced. However, this In this
embodiment, the transfer roller Is subject-  can be avoided according to
this embodiment ed to the constant current control with the current of  The
transfer memory preventing effect is provid- -10 micro-ampere during the
sheet absent period,   ed, of course, even when the APC control is not ef-
that is, the transfer material is not present in the trans-  fected. fer
station.                                  50       By applying the voltage
to the transfer roller, the As will be understood from the graph of Figure
voltage having the opposite polarity to the polarity ap- 20, the voltage
across the transfer roller at this time  plied during the transfer
operation, that is, the same changes between -3.5 KV - -2 KV. In this case,
the  polarity as the charging polarity of the toner, force is voltage
proper for the image transfer is Indicated as  produced to return the toner
from the surface of the a hatched region in the positive voltage area in
Figure  55  roller to the photosensitive member. That is, there is 20. It
changes between +3.7 - + 1.7 KV depending on  provided the effect of
cleaning the transfer roller. the ambient conditions.
This embodiment may be combined with thefore- This is shown in Figure 22 by
the solid line D. In  going embodiments. More particularly, the sequen- 11
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this embodiment is made as shown        by a coefficient R, in which R is
larger than 1, in Figure 2, 4, 5, 6, 8 or 12 - 14.
said control means being capable of deter- In the foregoing description,
the rotatable mem-      mining and storing said voltage V1. ber for the
Image transfer operation is in the form of a roller, but it may be in the
form of a belt. The devel-   5   2. An apparatus according to -claim 1,
character- oping operation is not limited to the reverse-develop-  ized In
that said image region is the region of ment operation, but may be the
regular development     said image bearing member (1) wherein said to-
wherein the portion of the photosensitive member not   ner image is formed.
exposed to the light and having the high potential por- tion receive the
toner charged to the polarity opposite  10  3. An apparatus according to
claim 1, character- to the charging polarity of the photosensitive member.
ized In that said image region is the region of The same advantages can be
provided in these cas-      said image bearing member (1) which Is contact-
es.                                                    ed to said transfer
material (P). However, in the case of the reverse development, since the
charging polarity of the photosensitive   15  4. An apparatus according to
claim 1, character- member and the transfer bias polarity are opposite to
Ized In that said image forming means includes each other, the charging
memory due to the transfer   latent image forming means (3, 5) forforming a
la- bias more easily occurs, and therefore, the present in-  tent image on
said image bearing member (1) vention is more effective.
and developing means (6) for developing said la- As described in the
foregoing, according to the   20  tent image with toner. present invention,
the image forming apparatus is provided with an image bearing member and an
im-   5. An apparatus according to claim 1, character- age transfer means
faced or press-contacted thereto,   Ized In that said at least part of said
period is be- wherein good image transfer operation can be stably    fore
said image region is in said transfer station. performed at all times under
any ambient condition   25 and for different sizes of the transfer
materials, and  6. An apparatus according to claim 5, character- therefore,
the good quality images can be provided.    Ized In that the constant
voltage control is effect- ed with said voltage V2 unchanged, until a
prede- termined number of image regions of said image Claims
30       bearing member (1) pass through said transfer station. 1. An image
forming apparatus, comprising: a) a movable image bearing member (1);
7. An apparatus according to claim 5, character- b) image forming means (3,
5, 6) for forming     Ized in that the constant voltage control is effect-
a toner image on said image bearing member  35   ed with said voltage V1
when a predetermined (1); and
number of non-image regions subsequent to said c) image transfer means for
transferring said   image regions of said image bearing member (1) toner
image from said image bearing member       pass said transfer station. (1)
to a transfer material (P) at an image trans- fer station, wherein said
transfer means In-  40  8. An apparatus according to claim 1, character-
cludes:                                           Ized in that said
transfer member (2) is contact- c1) a transfer member (2) for press-
able to said image bearing member (1). contacting said transfer material
(P) to said image bearing member (1); and        9. An apparatus according
to claim 1 or 8, charac- c2) voltage applying means (4) for apply-  45
terized In that said transfer member (2) is a ro- ing a voltage to said
transfer member,       tatable member. characterized by d) control means
(8, 9, 11) for controlling said  10. An apparatus according to claim 9,
character- voltage applying means (4) such that said        Ized in that
said transfer member (2) is in form transfer member (2) is
constant-voltage-con-  50  of a roller. trolled when said transfer material
(P) is at said transfer station, and that said transfer  11. An apparatus
according to claim 1, character- member (2) is constant-current-controlled
Ized in that the constant current control is effect- during at least a part
of a period when it is not  ed when said transfer material (P) is absent at
at said transfer station, wherein a voltage V2   55  said transfer station.
applied during the constant voltage control is a voltage VI produced on
said transfer means  12. An apparatus according to claim 4, character-
during the constant current control multiplied   ized In that said image
bearing member is a pho- 12    



21                  EP 0 391 306 B1                     22 tial operation
of this embodiment is made as shown       by a coefficient R, In which R is
larger than 1, in Figure 2, 4, 5, 6, 8 or 12 - 14.
said control means being capable of deter- In the foregoing description,
the rotatable mem-      mining and storing said voltage V1. ber for the
image transfer operation is in the form of a roller, but it may be in the
form of a belt. The devel-   5   2. An apparatus according to claim 1,
character- oping operation is not limited to the reverse-develop-  ized In
that said image region is the region of ment operation, but may be the
regular development    said image bearing member (1) wherein said to-
wherein the portion of the photosensitive member not   ner image is formed.
exposed to the light and having the high potential por- tion receive the
toner charged to the polarity opposite  10  3. An apparatus according to
claim 1, character- to the charging polarityof the photosensitive member.
Ized in that said image region is the region of The same advantages can be
provided In these cas-     said image bearing member (1) which is contact-
es.                                                   ed to said transfer
material (P). However, in the case of the reverse development, since the
charging polarity of the photosensitive   15  4. An apparatus according to
claim 1, character. member and the transfer bias polarity are opposite to
ized In that said image forming means includes each other, the charging
memory due to the transfer   latent Imageforming means (3, 6) forforming a
la- bias more easily occurs, and therefore, the present In-  tent image on
said image bearing member (1) vention is more effective.
and developing means (6) for developing said la- As described in the
foregoing, according to the   20  tent image with toner. present invention,
the image forming apparatus is provided with an image bearing member and an
Im-   5. An apparatus according to claim 1, character- age transfer means
faced or press-contacted thereto,  ized in that said at least part of said
period is be- wherein good Image transfer operation can be stably   fore
said image region Is in said transfer station. performed at all times under
any ambient condition   25 and for different sizes of the transfer
materials, and  6. An apparatus according to claim 5, character- therefore,
the good quality images can be provided.    Ized In that the constant
voltage control is effect- ed with said voltage V2 unchanged, until a
prede- termined number of image regions of said image Claims
30       bearing member (1) pass through said transfer station. 1. An image
forming apparatus, comprising: a) a movable Image bearing member (1);
7. An apparatus according to claim 5, character. b) image forming means (3,
5, 6) for forming    ized In that the constant voltage control is effect- a
toner image on said image bearing member  35  ed with said voltage V1 when
a predetermined (1); and                                        number of
non-image regions subsequent to said c) Image transfer means for
transferring said   image regions of said image bearing member (1) toner
image from said image bearing member      pass said transfer station. (1)
to a transfer material (P) at an Image trans- fer station, wherein said
transfer means in-  40  8. An apparatus according to claim 1, character.
cludes:                                         ized in that said transfer
member (2) is contact- c1) a transfer member (2) for press-         able to
said Image bearing member (1). contacting said transfer material (P) to
said Image bearing member (1); and        9. An apparatus according to
claim 1 or 8, charac- c2) voltage applying means (4) for apply-  45
terized in that said transfer member (2) is a ro- ing a voltage to said
transfer member,       tatable member. characterized by d) control means
(8, 9, 11) for controlling said  10. An apparatus according to claim 9,
character- voltage applying means (4) such that said      ied in that said
transfer member (2) Is in form transfer member (2) Is constant-voltage-con-
50  of a roller. trolled when said transfer material (P) is at said
transfer station, and that said transfer  11. An apparatus according to
claim 1, character- member (2) is constant-current-controlled       Ized In
that the constant current control Is effect- during at least a part of a
period when it is not  ed when said transfer material (P) is absent at at
said transfer station, wherein a voltage V2  55  said transfer station.
applied during the constant voltage control is a voltage V1 produced on
said transfer means  12. An apparatus according to claim 4, character-
during the constant current control multiplied  Ized In that said image
bearing member is a pho- 12    



23                  EP 0 391 306 B1                 24 tosensitive member
(1), and said latent image      (1) passes through said transfer station,
the con- forming means (3,5) includes charging means (3)    stant current
control is effected. for charging said photosensitive member (1) and
exposure means (5) for exposing said photosen-  21. An apparatus according
to claim 1, character- sitive member (1) charged by said charging   5
ized In that each time non-image regions follow- means (3) to light in
accordance with image infor-  ing image regions of said image bearing
member mation.                                            (1) pass through
the transfer position, the con- stant current control is effected. 13. An
apparatus according to claim 12, character- ized In that said
photosensitive member (1) is an   10  22. An apparatus according to claim
1, character- OPC photosensitive member.                         Ized In
that when a boundary region between a transfer material present region and
a transfer 14. An apparatus according to claim 12 or 13, char-   material
absent region passes through said acterized in that the voltage applied by
said vol-  transfer station, said voltage applying means (4) tage applying
means (4) during the constant vol-  15  applies a voltage so thatsaid
transfer member (2) tage control has a polarity which is opposite to a  is
constant-voltage-controlled with a voltage low- charge polarity of the
latent image.               er than said voltage V2. 15. An apparatus
according to any one of the claims  23. An apparatus according to claim 22,
character- 12 to 14, characterized In that the voltage ap-  20  Ized In
thatfor said boundary region said voltage piled by said voltage applying
means (4) during    applying means (4) applies a voltage so that a the
constant current control has a polarity which  constant voltage control is
effected with a voltage is opposite to a charge polarity of the latent im-
which is not lower than said voltage V1 and lower age.
than said voltage V2. 25 16 An apparatus according to claim 12, character-
24. An apparatus according to claim 1, character- ized In that said
exposure means (5) exposes       ized In that said coefficient R is
determined in said photosensitive member (1) to a laser beam     accordance
with said voltage VI. (L) modulated in accordance with an image sig- nal
corresponding to said image information.  30  25. An apparatus according to
claim 24, character- ized in that said coefficient R increases with said
17. An apparatus according to claim 15, character-    voltage V1. Ized in
that a region of said image bearing mem- ber (1) which is in said tranfer
station when said  26. An apparatus according to claim 1, character-
constant current control is effected, has been  35  ized In that said
transfer member (2) has a resis- charged by said charging means (3).
tance changing in accordance with temperature and/or humidity. 18. An
apparatus according to claim 1, character- ized In thatthe constantvoltage
control with said voltage V2 is effected from the time when an im-  40
PatentansprOche age formation start signal is produced, and when another
image formation start signal is produced  1. Ein Bilderzeugungsgerat, das
umfalt: within a predetermined time period from the first     a) sin
bewegbares bildtragendes Element (1); mentioned production of said image
formation          b) Bilderzeugungselnrichtungen (3, 5, 6), urn start
signal, the constant voltage control with said  45  eine Tonerabbildung an
dam genannten bild- voltage V2 is effected to said transfer member (2)
tragenden Element (1) zu erzeugen; und when said Image region of said iamge
bearing          c) Bildtransfereinrichtungen, um die besagte member (1) is
in said transfer station.               Tonerabbildung von dem genannten
bildtra- genden Element (1) auf ein Transfermaterial 19. An apparatus
according to claim 18, character-  so   (P) in einer Bildtransferstation zu
Obertragen, ized In that only when said another image forma-      wobel die
erwahnten Transfereinrichtungen tion start signal is produced after said
predeter-    enthalten: mined period elapses, said constant current con-
cl) ein Transferorgan (2), um das besagte trol is effected.
Transfermaterial (P) an dem genannten 55           bildtragenden Element
(1) in Druckberfh- 20. An apparatus according to claim 6, character-
rung zu bringen; und ized in that only when a predetermined number
c2) Spannungszufrlhrmittel (4), um eine of image regions of said image
bearing member            Spannung an das erwahnte Transferorgan 13    25
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zu legen,                                   zeichnet, dal die
Konstantspannungsregelung gekennzeichnet durch
mit der genannten Spannung VI bewirkt wird, d) Regeleinrichtungen (8, 9,
11) zur Regelung  wenn eine vorbestimmte Anzahl an abbildungs- der
genannten Spannungszufahrmittel (4)        freien Bereichen Im AnschluR, an
die erwahnten derart, daB das erwahntb Transferorgan (2)   5
Abbildungsbereiche des genannten bildtragen- konstantspannungsgeregelt
wird, wenn sich     den Elements (1) durch die genanntb Transfer- das
besagte Transfermatorial (P) In der ge-    station hindurchlfuft. nannten
Transferstation befindet, und daB das erwahnte Transferorgan (2) wahrend
min-  B. Ein Gerat nach Anspruch 1, dadurch gekenn- desatns sines Teils
elner Zeitspanne kon-  f0  zeichnet, daB das erwAhnto Transferorgan (2) mit
stantstromgeregeltwlrd, wenn es sich nicht In  dem genanntbn bildtragenden
Element (1) in Ba- der genannten Transferstation befindet, wo-    ruhrung
zu bringen ist. bei oine wahrend der Konstantepannungsre- gelung angelegte
Spannung V2 eine an den   9. Ein Gerft nach Anspruch I oder 8, dadurch ge-
erwhfinten Transfereinrichtungen wahrend   15  kennzeichnet, daB das
erwfhntb Transferorgan der Konstantstromregelung erzeugte, mit el-   (2)
ein drehbares Organ ist. nem Koeffizienten R, wobel R groger als l ist,
multiplizierte Spannung VI ist und die besag-  10. Ein Gerat nach Anspruch
9, dadurch gekenn- ton Regeleinrichtungen imstande sind, die      zeichnet,
daB dase rwahnto Transferorgan (2) die K.,        genannte Spannung VI zu
bestimmen sowie  20    Gestalt einer Walze hat. zu speichern. 11. Ein Gerat
nach Anspruch 1, dadurch gekenn- 2. Ein Gerat nach Anspruch 1, dadurch
gekenn-        zeichnet, daB die Konstantstromrnegelung be- zelchnet, daB
der erwahnte Abbildungsbereich     wirit wird, wenn das besagte
Transfermatorial der Bereich des genannten bildtragenden Ele-  25  (P) in
der genannten Transferstation nicht vor- ments (1) ist, In welchem die
besagtb Tonerabbil-  handen ist. dung erzeugt wird. 12. Ein Gerat nach
Anspruch 4, dadurch gekenn- 3. Ein Gerat nach Anspruch 1, dadurch gekenn-
zeichnet, daB das genanntb bildtragende Ele- zeichnet, daB der erwfhntb
Abbildungsberelch  30  ment ain lichtempfindliches Element (1) ist und der
Bereich des genannten bildtragenden Ele-     die erwahnten
Latontbilderzeugungseinrichtun- ments (1) ist,welchermitdam besagten
Transfer-   gen (3, 5) ain Ladegerfit (3), um des genannte material (P) In
Druckberihrung ist.              bildtragende Element (1) aufzuladen, sowie
eine Belichtungseinrichtung (5), um das genanntb, 4. Ein Gerfit nach
Anspruch 1, dadurch gekenn-  35   durch das besagtb Ladegerft (3)
aufgeladene zeichnat, dal die erwAhnten Bilderzeugungsoin-
lichtempfindliche Element (1) einem Licht in richtungen
Latbntbilderzeugungseinrichtungen     Obereinstimmung mit einer
Bildinformation aus- (3,5), um aine latent.Abbildung an dem genann-
zusetzen, einschlieaen. ten bildtragenden Element (1) zu erzeugen, und eine
Entwickiungsvorrichtung (8) zur Entwick-  40  13. Ein Gerat nach Anspruch
12, dadurch gekenn- lung der besagten latenten Abbildung mit Toner
zeichnet, daB das genanntb lichtempfindliche einschlie~en.
Element (1) oin lichtbmpfindliches OPC-Elament ist. 5. Ein Gerfit nach
Anspruch 1, dadurch gekenn- zeichnet, dal mindesotns ein Teil der besagten
45  14. Ein Gerat nach Anspruch 12 oder 13, dadurch ge- Zeitspanne
vorhanden ist, bevor sich der er-     kennzeichnet, daM die durch die
genannten wihnte Abbildungsbereich in der genanntbn
Spannungszufflhrmittel (4) wahrend der Kon- Transferstation befindet.
stantspannungsregelung angelegte Spannung eine Polaritit hat, die zu einer
Ladungspolaritat 6. Ein Gerat nach Anspruch 5, dadurch gekenn-  50    der
latbnten Abbildung entgegengesetzt ist. zeichnet, dal die
Konstantapannungaregelung mit der besagten Spannung V2 In unveraindertr
15. Ein Gerait nach elnem der Ansprflche 12 bis 14, Form bewirkitwird, bia
eine vorbastimmtb Anzahl  dadurch gekennzeichnet, daB die durch die ge- von
Bildberoichen des genannten bildtragenden    nannton Spannungszufihrmittel
(4) wAhrend der Elements (1) durch die genannte Transferstation  ee
Konstantstromregelung angelegto Spannung ei- hindurchiluft.
ne Polaritat hat, die zu einer Ladungspolaritatder latbntbn Abbildung
entgegengesetzt ist. 7. Ein Gerat nach Anspruch 5, dadurch gekenn- 14    27
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16. Ein Gerat nach Anspruch 12, dadurch gekenn-     Spannung V2
konstantspannungsgeregelt wird. zeichnet, dal die erwahnte
Belichtungselnrich- tung (5) das genannte lichtempfindliche Element  23.
Ein Gerat nach Anspruch 22, dadurch gekenn- (1) einem in Obereinstimmung
mit einem Bildsi-   zeichnet, dal far den erwahnten Grenzbereich gnal, das
der genannten Bildinformation ent-   c  die genannten Spannungszuffhrmittbl
(4) sine spricht, modullerten Laserstrahl (L) aussetzt.   Spannung so
zufihren, daB elne Konstantspan- nungaregelung mit einer Spannung, die
nicht 17. Ein Gerat nach Anspruch 15, dadurch gokenn-      niedriger als
die genannte Spannung VI und zeichnet, dalB ein Bereich des genanntbn
bildtra-  niedriger als die besagte Spannung V2 !st, be- genden Elements
(1), der sich In der genannten   10  wirkt wird. Transferstation befindet,
wenn die erwahnte Konstantstromregelung bewirkt wird, durch das  24. Ein
Gerat nach Anspruch 1, dadurch gekenn- besagte LadegerAt (3) aufgeladen
worden ist.     zeichnet, daB der erwahnte Koeffizient R in Obereinstimmung
mit der genannten Spannung 18. En GerAt nach Anspruch 1, dadurch gskenn-
15   VI bestimmt wird. zeichnet, daB die Konstantspannungsregelung mit der
besagten Spannung V2 von der Zeit ab,  25. Ein Gerat nach Anspruch 24,
dadurch gekenn- sobald ein Bilderzeugung-Startsignal geliefert   zeichnet,
daB dererwahnte Koeffizient R mit der wird, bewirktwird, und daB, wenn ein
anderes Bil-  genannten Spannung VI gr6Ber wird. derzeugung-Startsignal
innerhalb elner vorbe-  20 stimmtbn Zeitspanne von der erstgenanntbn Er-
26. Ein Gerat nach Anspruch 1, dadurch gekenn- zeugung des genannten
Bilderzeugung-Startsl-     zeichnet, daB das erwahnte Transferorgan (2) ei-
gnals geliefertwird, die Konstantspannungsrege-  nen Widerstand hat,
dersich in Obereinstimmung lung mit der besagten Spannung V2 am erwahn-
mit der Temperatur und/oderder Feuchtigkeit An- ten Transferorgan (2)
bewirkt wird, sobald sich  25  dert. der erwahnte Abbildungsbereich des
genannten bildtragenden Elements (1) In der genannten TransferstatIon
befindet.                     RevendIcations 19. Ein Gerat nach Anspruch
18, dadurch gekenn-  30  1. Appareil de formation d'images, comportant:
zeichnet, daB nur, wenn das genannteandere Bll-     a) un 6l6ment mobile
(1) porteur d'image; derzeugung-Startsignal geliefert wird, nachdem      b)
des moyens (3, 5, 6) de formation d'image die genannte vorbestimmte
Zeltspanne ver-           destin6s aformerune image en toner surledit
streicht, die erwahnte Konstantstromregelung        6lement (1) porteur
d'image ; et bewirkt wird.                            35         C) des
moyens de report d'image destines A reporter ladite image en toner dudIt
6l6ment 20. Ein GerAt nach Anspruch 6, dadurch gekenn-         (1)
porteurd'image sur un milieu (P) de report zeichnet, dam1 nur, wenn sine
vorbestimmte An-      dans un posts de report d'image, dans lequel zahl von
Abblldungsbereichen des genannten          lesdits moyens de report
comprennent: bildtragenden Elements (1) durch die genannte  40     c1) un
element (2) de reportdestin6 A met- Transferstation durchlauft, die
Konstantstromre-      tre en contact sous pression ledit milieu gelung
bewirkt wird.                                   (P) de report avec ledit
element (1) porteur d'image; et 21. En Gerat nach Anspruch 1, dadurch
gekenn-             c2) des moyens (4) d'application de ten- zeichnet, da1
jedesmal, wenn auf Abbildungsbe-  45     sion destines aappliquerune
tension audit reiche des genannten bildtragenden Elements           element
de report, (1) folgende bildfreie Bereiche durch die Trans-
caract6rls6 par ferstation durchlaufen, die Konstantstromrege-      d) des
moyens (8, 9, 11) de commands desti- lung bewirkt wird.
n6s A commander lesdits moyens (4) d'appli- 50        cation de tension
afin que ledit element (2) de 22. Ein GerAt nach Anspruch 1, dadurch
gekenn-         report soit commandA sous tension constants zeichnet, daB,
sobald eln Grenzbereich zwischen     lorsque ledit milieu (P) de report eat
dans ledit einem TransfermaterlalPrasenzberekch und el-        posts de
report, et que ledit element (2) de re- nem Transfermaterial-Absenzberelch
durch die        port soit commande sous courant constant genanntb
Transferstatbon durchlauft, die genann-  55  pendant une partle ou moins
d'une peinode au ten SpannungszufGhrmittel (4) eine Spannung so      cours
de laquelle ii n'est pas dans [edit posts anlegen, dal das erwahnte
Transferorgan (2) mit     de report, une tension V2 appliqu6e pendant elner
niedrigeren Spannung als der besagtbn        la commando sous tension
constants tant 15    29                 EP30 391306 B1                  3
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report pendant la commando sous courant        sent dans ledit posts de
report. constant, multipliee par un coefficient R, R etant sup6rieur A 1,
lesdits moyens de      12. Appareil solon la revendication 4, caracterise
en commande 6tant capables de d6terminer et   5   ce quo ledit 6e6ment
porteur d'image est un 616- de memoriser ladite tension VI.
ment photosensible (1), et lesdits moyens (3, 5) de formation d'une image
latente comprennent 2. Appareil solon la revendication 1, caract6ris6 en
des moyens de charge (3) destin6s a charger le- ce quo ladite zone d'image
eat la zone dudit 616-  dit 6l6ment photosensible (1) et des moyens (5)
ment (1) porteur d'image dans laquelle ladite  10  d'exposition destin6s a
exposer ledit 6l6ment image en toner est form6e.
photosensible (1) charg6 par lesdits moyens (3) de charge A de la lumibre
en conformit avec une 3. Apparell solon la revendicatbon 1, caract6ris6 en
information d'image. ce quo ladite zone d'lmage est la zone dudit 616- ment
(1) porteur d'image qui est mise en contact  15  13. Appareil solon la
rovendicatlon 12, caract6rise en avec ledit milieu (P) de report.
ce quo ledit element photosonsible (1) eat un 616- ment photosensible en
photoconducteur organi- 4. Appareil solon la revendication 1, caracteris6
en  quo. ce quo lesdits moyens de formation d'image comprennent des moyens
(3, 5) de formation   20  14. Appareil solon la revendication 12 ou 13,
carac- d'image latent. destinhs a former une Image la-   tWMse en co quo la
tension appllqu6e par lesdits tente sur ledit 6l6ment (1) porteur d'image
et des  moyens (4) d'application de tension pendant la moyens (6) de
developpement destin6s A d6ve-      commande sous tension constantb a une
polarite lopper laditb image latent. avec un toner.        qui estopposeeA
une polarit6 de charge de l'ima- 25      go latente. 5. Apparell solon la
revendication 1, caracteris6 en ce quo ladite partie au moins de laditb
p6riode  15. Appareil solon l'une quelconque des revendica- pr6cde ladite
zone d'image dane ledit poset de  tlons 12 A 14, caract6rbs en ce quo la
tension ap- report.                                           piiqu6e par
lesdits moyens (4) d'appllcation de 30     tension durant la commande sous
courant cons- 6. Appareil solon la revendication 5, caract6ris6 en  tant a
une polarit6 qui eat opposee A une polarlt6 co quo la commando sous tension
constantb eat     de charge de l'lmage latente. effectu6e avec ladite
tension V2 non modifie6, jusqu'A ce qu'un nombre pr6d6termin6 de zones  16.
Appareil solon la revendication 2, caract6ris6 en d'image dudit 6l6ment (1)
porteur d'image passe  35  ce quo lesdits moyens d'exposition (5) exposent
dans ledit posto de report.                      ledit 6l6ment
photosensible (1)-a un faisceau la- ser(L) modul6 conformementA un signal
d'image 7. Appareil solon la revendicatbon 5, caract6rish en  correspondant
A ladite information d'image. ce quo la commande sous tension constanto eat
effectu6e avec ladit tension VI Iorsqu'un nom-  40  17. Appareilselon
larevendication 15, caracteriseen bro pr6d6termin6 de zones sans Image
suivant      ce qu'une zone dudit 6l6ment (1) porteur d'ima- lesdites zones
d'lmage dudit ie6ment (1) porteur  go, qui se trouve dans ledit post. de
report lors- d'image passe dans ledit postb de report.         quo ladite
commando sous courant constant eat offectu6e, a 6t6 charg6e par lesdits
moyens (3) 8. Appareil solon la revendication 1, caracterbe en   45  de
charge. ce quo ledit 6l6ment (2) de report pout etre mis en contact avoc
ledit 6l6ment (1) porteurd'image.  18. Apparell solon la revendication 1,
caracterise en co quo la commando sous tension constante 9. Appareil solon
la revendication I ou 8, caract6ri-  avec laditb tension V2 eat effectu6e A
partir du s6 en ce quo ledit 6l6ment (2) de reporteat un 616-  so  temps
ot) un signal de d6but de formation d'ima- ment rotatif.
ge eat produit et lorsqu'un autre signal de d6but de formation d'image eat
prodult dans une p6ero- 10. Appareil solon la revendication 9, caracterise
en  de de temps pr6d6termin6 A partir de la premiere ce quo ledit 6l6ment
(2) de report so presente    production citeo dudit signal de d6but de
forma- sous la forme d'un rouleau.               65     tion d'lmage, la
commando sous tension constan- to avec ladite tension V2 est effectu6e sur
ledit 11. Appareil solon la revendlcation 1, caract6ris6 en  6l6ment (2) de
report lorsque ladite zone d'image ce quo la commande sous courant constant
est      dudit element (1) porteur d'image se trouve dans 16    31
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19. Appareil selon la revendIcation 18, caracteris6 en ce qua laditb
commando sous courant constant n'est effectu6e quo lorsque ledit autre
signal de   5 dobut de formation d'image eat produit apres quo ladite
periode pred6termin6e s'est 6ooul6oe. 20. Apparell selon la revendication
6, caract6ris6 en ce qua ladite commando sous courant constant  io n'ost
effectuee qua lorsqu'un nombre prdoter- min6 de zones d'image dudit oloment
(1) portbur d'image passe dans ladite posbt de report. 21. Appareil selon
la revendication 1, caractenso en   15 ce que chaque fois qua des zones
sans image suivant des zones d'image dudit element (1) por- tour d'image
passent par la position de report, la commando sous courant constant est
effectuee. 20 22. Appareil selon la revendication 1, caractoris6 en ce que,
lorsqu'une zone limite entre une zone de presence de milieu de report et
une zone d'ab- sence de milieu de report passe dans ledit postb de report,
lesdits moyens (4) d'application de ten-  25 sion appliquent une tension
afin quo ledit6i6ment (2) de report solt commando sous tension cons- tantb
avec une tension inforieure A ladite tension V2. 30 23. Apparell selon la
revendication 22, caract6riso en co quo, pour ladite zone limits, lesdits
moyens (4) d'application de tension appliquent une tension afin qu'une
commando sous tension constantb soit effectu6e avec une tension non
inforieure a   35 ladite tension VI et Inferieure a ladite tension V2. 24.
Appareil selon la revendication 1, caract6riso on ce qua ledit coefficient
R est d6termin6 en fonc- tion de ladito tension VI.                40 25.
Appareil selon la revendicatlon 24, caract6ris6on ce quo ledit coefficient
R augments avec ladite tension VI. 45 26. Apparell solon la revendication
1, caracterise en ce que ledit 6l6ment (2) de report presente une
r6sistance qui change en fonction de la tbmpera- ture et/ou de i'humidit6.
50 55 17    


