
EP 0 404 079 B1 Description FIELD OF THE INVENTION AND RELATED ART 5
The present invention relates to an image forming apparatus such as an
electrostatic copying machine or printer using an electrostatic image
transfer process. An image forming apparatus is known which comprises an
image bearing member and a charging member press-contacted thereto to form
a nip therebetween, through which a transfer material is passed while the
charging member Is supplied with a bias voltage, by which the toner image
is transferred from the image bear- 10  ing member to the transfer
material. In such an apparatus, the charging member is usually in the form
of a roller or belt. The material thereof is rubber or resin material in
which conductivefiller material such as conductive carbon, graphite or
metal pow- der in the matrix thereof to adjust the resistivity, or rubber
or rein material in which plasticizer, low molecular weight liquid rubber
or surface active agent is added in the matrix thereof to adjust the
resistivity, or silicone 15  rubber material in which particulated bridged
silicone rubber containing carbon black is dispersed to adjust the
resistivity. Another example of the transferroller has a
multilayerstructure including a low resistance layer having a resistivity
of not more than 104 ohm.cm which is considered as being relatively stable
and a high re- sistance layer having a resistivity of not less than 1010
ohm.cm. Referring first to Figure 10, there is shown a typical example of
an image forming apparatus. 20      A photosensitive member 1 is in the
form of a cylinder rotatable about an axis perpendicular to the sheet of
the drawing in the direction indicated byan arrow X. The surface ofthe
photosensitive member 1 is uniformly charged by the charging roller 3
supplied with the electric power from the power source 14, to a negative
po- larity, for example. Thereafter, image information writing means 5
applied image information through a slit or by Imagewisely modulated laser
beam on the charged surface of the photosensitive member, so that an elec-
25  trostatic latent image is formed. Then, a negative toner, for example,
is supplied to the latent image by the developing device 6, by which a
toner image is formed by the reverse development. With the continued
rotation ofthe photosensitive member 1 the tonerimage reaches a nip formed
between the photosensitive member 1 and a transfer roller 2 (charging
member) press-contacted thereto. The nip con- 30  stitutes the image
transfer station (position). At the same time, a transfer material P
reaches the transfer pos- ition in timed relation with the toner image. The
transfer roller 2 at this time is supplied with a positive, for ex- ample,
image transfer bias, so that the electric charge having the polarity
opposite to the toner is applied to the backside of the transfer material,
by which the toner image is transferred from the photosensitive member 1 to
the transfer material P. In the shown apparatus, the photosensitive member
is of an OPC (organic photo- 35  conductor) photosensitive member. The
process speed is 23 mm/sec. The charging means is in the form of a charging
roller 3 rotatably press-contacted to the photosensitive member 1 and
supplied with a DC biased AC voltage to the negative polarity. The transfer
means is In the form of a transfer roller 2 rotatably press-contacted to
the photosensitive member 1 to apply a positive electric charge to the
backside of the transfer material. The transfer roller 2 is made of the
material described above. In consideration of the improved image transfer
per- 40  formance and the damage by the image transfer electric field to
the photosensitive member under the low hu- midity condition, the
resistivity of the transfer roller2 is preferably 106 ohm.cm [err] ohm.cm
(semi-conductive region). Figure 11 shows the sequence of the operation of
the apparatus. In the image forming apparatus of the above-described image
transfer system is advantageous from the 45  standpoint of the cost as
compared with the corona dischargertype, since a high voltage source is not
required. The additional advantages Include no contamination of an
electrode wire and no adverse effects thereof, no production of the ozone
or the nitride due to the high voltage discharge, no deterioration of the
photosensitive member and the image quality attributable to the products.
However, the following problems have been found. One of them is that it is
difficult to produce with stability the transfer roller having the desired
resistivity when 50  the conventional materials are used. In the case of
the rubber or the resin in which the conductive fillersuch as the
conductive carbon, graphite or metal powder is dispersed to adjust the
resistivity of the transfer roller, as described in the foregoing, there
are following problems. As is known, in the semiconductive region, the
resistance changes steeply relative to the quantity of the conductive
filler. Therefore, a slight difference in the dispersion due to the loss of
the con- 



55  ductive filler by the external scattering during the mixture of the
conductive filler, results In a significant change in the electric
resistance. Therefore, the reproducibility is poor, which Is a significant
problem to the stability in the mass-production of the transfer roller. In
the case where the stability Is intended to be provided in the
semi-conductive region by addition of plas- 2    EP 0 404 079 B1 ticizer,
low molecular weight liquid rubber or surface active agent in the
transferroller, there are following prob- lems. The plasticizer, the low
molecularweight liquid rubberorthe surface active agentoozes from the
surface of the transferrollerexternally, and is transferred tothe
photosensitive memberto contaminate itwith the result 5   of poor image
quality attributable to the improper charging of the photosensitive member.
By the ooze of the plasticizer, the low molecular weight liquid rubber or
the surface active agent on the surface of the roller sig- nificantly
increases the stickiness, and as a result, the toner particles and the
paper dust are deposited there- on, and the function of the roller is
deteriorated. In the case of the particulated bridged silicone rubber
containing carbon black is dispersed in the silicone 10  rubber as
disclosed in the Japanese Laid-Open Patent Application No. 156858/1988, the
manufacturing cost is high. In the case of the multilayer structure using
the low resistance layer having the resistivity not more than [err] ohm.cm
which is considered as being relatively stable and a high resistance
layerto virtually providing the semiconductor region, there are following
drawbacks. For example, when a high resistivity plastic resin layer having
the resistivity of 10[err] - 1012 ohm.cm is applied on the conductive
rubber having the resistivity of 15  not more than [err] ohm.cm, the
resistivity is dependent on the film thickness of the outer layer orthe
bonding property therebetween, and therefore, the control thereof is
significant, and the manufacturing process is com- plicated with the result
of high cost, and therefore, it is difficult to make it practical. Another
problem is that the relation between the voltage applied to the transfer
roller 2 and the current flowing therethrough (V-I characteristics)
significantly changes depending on the ambient conditions. 20      The
resistance of the transfer roller under a low temperature and low humidity
condition (15[err]and 10 %) which will hereinafter be called "L/L condition
increases by several orders from that under the normal tem- perature and
normal humidity condition (23[err] and 64 %) which will hereinafter be
called "N/N" condition. On the contrary, the resistance under a high
temperature and high humidity condition (32.5[err] and 85 %) which will
hereinafter be called "H/H" condition decreases by one or two orders from
that under the N/N condition. 25      Figure 12 shows the change in the V-I
characteristics depending on the ambient conditions. In this Figure, the
solid lines represent the V-I characteristics of the transfer roller under
the L/L, N/N and H/H conditions in the absencen of the transfer material in
the transfer position. The absence of the transfer material occurs, for
example, during the pre-rotation period in which the photosensitive member
is rotated for the preparation of the image forming operation; during the
post-rotation in which the photosensitive member rotates after the 30
image transfer operation; or during the sheet interval which is after the
completion of an image transfer oper- ation forone transfermaterial after
image formation start is Instructed and before the start ofthe image
transfer operation for the next sheet, in the continuous mode for
continuously transferring the images on the sheets. in this Figure, the
region of the image bearing member in the transfer position has already
been charged by the charging roller 3 supplied by a DC biased AC voltage.
35      The broken lines represent the V-I characteristics of the transfer
roller 2 under the same various conditions when the transfer material of A4
size passes through the transfer position. It has been found In this
apparatus through experiments that in order to perform the good transfer
oper- ation, the transfer current when the sheet is present in the transfer
position is 0.5 - 4 micro-amperes, and that if it is larger than 5
micro-amperes, an image transfer memory of positive potential remains in
the OPC pho- 40  tosensitive member with the result that the resultant
image has foggy background. Therefore, it is understood that the proper
transfer bias In this apparatus is different depending on the am- bient
conditions under which the apparatus is placed, and that the proper
transfer bias voltages are approxi- mately 300 - 500 V under the H/H
condition, approximately 400 - 750 V under the N/N condition, and approx-
imately 1250 - 2000 V under the L/L condition. When a constant voltage
control is effected in this apparatus, 45  the following problems arise. 



When the transfer roller is constant-voltage-controlled at 500V in orderto
provide the proper imagetransfer under the N/N condition, for example, the
similar good transfer performance can be obtained under the H/H condition,
but under the L/L condition, the transfer current is zero with the result
of improper image transfer operation. 50     If the voltage is set at 2000
V, for example, in an attempt to improve the image transfer performance
under the L/L condition, the positive transfermemoryremains in the OPC
photosensitive member during the absence of the sheet in the transfer
station under the N/N and H/H conditions, with the result that the
resultant image has foggy background. Particularly under the H/H condition,
the transfer current increases also during the sheet present period, and
therefore, the electric charge penetrates through the transfer material to
charge the 55   negative toneron the surface of the photosensitive memberto
the opposite polarity, with the result of improper image transfer
performance. In an attempt to solve these problems, if the constant current
control is effected, the following problems arise. Generally, the apparatus
of this type is capable of accepting a transfermaterial (sheet) having a
size small- er than the maximum usable size. Therefore, when a small size
transfer sheet is used, some portion of the 3    EP 0 404 079 B1 transfer
material is directly contacted to the transfer roller without the sheet
therebetween. In the above- described known apparatus, if the constant
current control is effected at 1 micro-ampere, the electric current flowing
through a unit area of the sheet absent portion Is substantially the same
as the electric current per 5 unit area when 1 micro-ampere flows during
the sheet absence period such as the pre-rotation period, the post-rotation
period or the sheet interval period. Therefore, the voltage across the
transfer roller drops with the result that hardly any current flows through
the sheet present region, and therefore, the image transfer performance is
not proper. In this case, when a usual size envelope orsmallersheet Is
used, the transfer current is smallerthan when 10  the A4 size sheet Is
used, by 200V or slightly higherunderthe H/H condition, by 200 Vorslightly
smaller under the N/N condition and by approximately 400 V under the L/L
condition, and therefore, the current flowing through the transfer material
is substantially zero with the result of improper image transfer. If the
transfer current is increased in an attempt to obtain proper iumage
transfer performance for the use of the small size sheet, the current
density becomes large through a relatively narrow sheet absent portion 15
such as the difference between the lettersize sheetand the A4 size sheet,
with the resultthatthe image trans- fer memory remains on the surface of
the photosensitive member, and therefore, the background of the image
becomes foggy, and the backside of the next letter size sheet is
contaminated. Accordingly, in the apparatus of this type, it is difficult
to provide good image transfer performance for any size of the transfer
material under any condition, by employing either the constant voltage
control or the 20 constant current control. As described In the foregoing,
despite the various attempts having been made, it has been difficult to put
the contact type Image transfer method into practice because of the problem
with the production of the transfer roller having the semiconductivity
property and the problem of the variation in the resistance of the transfer
roller depending on the ambient humidity, and therefore, the problem that
the stable image transfer perfor- 25 mance is not obtained under all
conditions. For further examples of the prior art see EP-A-0 367 245 and
EP- A-0 387 815, not prepublished. SUMMARY OF THE INVENTION 30
Accordingly, it is a principal object of the present invention to provide
an image forming apparatus wherein the satisfactory image transfer
performance can be stably provided under any ambient conditions and Irres-
pective of the size of the transfer material. It Is another object of the
present invention to provide an image forming apparatus suitable for mass-
production. 35      These and other objects, features and advantages of the
present invention will become more apparent upon a consideration of the
following description of the preferred embodiments of the present invention
taken in conjunction with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 40 Figure 1 is a sectional view of an
image forming apparatus according to an embodiment of the present
invention. Figure 2 is a timing chart relating to the operation of the
apparatus of Figure 1. Figure 3 is a sectional view of an image transfer
roller usable with the image forming apparatus of Figure 45 1. Figure 4 is
a graph showing the resistivity of the transfer roller relative to the
parts of the additive to the transfer roller. Figures 5 and 6 are graphs
illustrating the V-I characteristics of the semiconductor transfer roller.
Figure 7 is a sectional viewof an image forming apparatus according to
anotherembodimentof the present 50 invention. Figure 8 is a timing chart
relating to the operation of the apparatus of Figure 7. Figure 9 is a graph
for converting the detected current of the transfer roller to a voltage to
the transfer roller. Figure 10 is a sectional view of a conventional image
forming apparatus. 55      Figure 11 is a timing chartof the conventional
image forming apparatus to be compared with the apparatus of the present
invention. Figure 12 is a graph of the V-I characteristics of a transfer
roller. 4    EP 0 404 079 B1 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS The embodiments of the present invention as defined in claims 1
and 19 will be described in conjunction 5   with the accompanying drawings.
Figure 1 shows an image forming apparatus suitable for use of the present
invention. In this apparatus, the surface of the OPC photosensitive member
1 having a diameter of 30 mm rotates at the process speed of 23 mm/sec
(peripheral speed) in the direction indicated by an arrow X, is uniformly
charged to the negative polarity by a charging roller 3. The charged
surface is exposed to an imagewisely modulated laser beam, by 10  which the
potential of the exposed portion is attenuated, so that an electrostatic
latent image is formed. With the rotation of the photosensitive member 1,
the latent image reaches a developing device 6, where the latent image is
supplied with negatively charged tonerso that atoner image is formed
through the reverse- development in which the toner is deposited on the
potential attenuated portion. There is an image transfer roller 2
downstream of the developing device with respect to the peripheral 15
movement direction of the photosensitive member 1. The transfer roller 2 is
press-contacted to the photosen- sitive member 1 and is semi-conductive, as
wil be described hereinafter. By the press-contact therebetween, a nip is
formed which provides an image transfer position. When the toner image
reaches the transferposition, atransfermaterial P Is supplied to the
transfer position along the conveyance passage 7 in timed relation with the
arrival of the toner image. The transfer roller urges 20  the transfer
material at the backside thereof to the photosensitive member, while
rotating in the direction Y. Since the transfer roller is supplied with a
positive transfer bias, the toner image is transferred from the surface of
the photosensitive member to the transfer material. To the charging roller
3 and the transferroller2, the propervoltage is applied at propertimes from
a voltage source 4 capable of effecting a constant voltage control and a
constant current control (ATVC, Active Transfer 25  Voltage Control). In
this embodiment, the semiconductive property of the transfer roller 2 Is
given in the following manner. Here, the semiconductivity means that the
volume resistivity of the roller is [err] ohm.cm. If the volume resistivity
of the transfer roller 2 is smaller than [err] ohm.cm, the resistance of
the transfer material Is too high under the L/L conditions with the result
of improper image transfer. If it is larger than [err] ohm.cm, the transfer
30  current becomes so small that the image transfer Is also improper.
Therefore, it is desirable that the transfer roller has the
semiconductivity. 



More particularly, the transferroller2 used in this embodiment comprises
double oxide in the elastic mem- ber for the purpose of providing the
semiconductivity. The transfer roller 2 in this embodiment contains in the
elastic member the double oxide, 0.1-20 % by 35  weight of carbon black and
5 - 20 % by weight of insulative oil. The double oxide used in the present
specification refers to a solid solution compound of at least two spe- cies
of oxides, and is differentfrom a simple metal oxide. Specific examples of
such a double oxide may include: solid solution compounds comprising zinc
oxide (ZnO) and aluminum oxide (err); solid solution compounds comprising
tin oxide (err) and antimony oxide (err); solid solution compounds
comprising indium oxide 40  (err) and tin oxide (err). At least one of such
double oxides may be contained in the transfer roller. Such a double oxide
may be characterized in that the respective metals contained therein have
similar atomic radii and constitute a substitutional solid solution, and
their valences are different, whereby the double oxide provides an
electroconductivity which cannot be provided by each metal oxide alone. The
above-mentioned double oxide may preferably have a specific resistance
(orresistivity) of [err] ohm.cm 45  to [err] ohm.cm, which is higherthan
that of electroconductive carbon black, reinforcing carbon black, ruthenium
oxide, etc. (i.e., 10-2 ohm.cm to [err] ohm.cm); and is lower than that of
zinc oxide, aluminum oxide, antimony oxide, indium oxide, tri-iron
tetroxide, tin oxide, etc. (i.e.,[err] ohm.cm or higher). When the filler
comprising a double oxide according to the present Invention which has a
specific resis- tance of [err] to 103 ohm.cm is used, a stable
semiconducting property is provided by using an addition amount 50  which
causes substantially no problem in physical properties, whereby the
resultant semiconducting material is excellent in reproducibility and
stability In mass-production. On the other hand, in the case of the
conventional filler to be dispersed in a dispersion medium such as polymer,
when the filler has a specific resistance of below 101 ohm.cm, the addition
amount thereof provides a region wherein the resistance is abruptly
changed, with the result that the resultant dispersion is poor in re- 55
producibility and stability in mass-production, as described hereinbefore.
Further, in a case where the conventional filler has a specific resistance
of above [err] ohm.cm, a consid- erably large addition amount thereof is
required in orderto obtain a semiconducting property, whereby the dis-
persing operation becomes difficult. Even if such a large amount of the
filler is dispersed in a dispersion me- dium, the physical property of the
resultant dispersion becomes considerably poor and cannot reach a prac- 5
EP 0 404 079 B1 tically acceptable level. In such a case, the hardness of
the resultant dispersion becomes considerably high so that it cannot
provide a sufficient and stable contact state in combination with a
photosensitive member, etc. 5      Among the above-mentioned double oxides,
ZnO [err]is particularly preferred for some reasons such that: the filler
comprising such a double oxide may provide a specific resistance of 102 to
103 ohm.cm which is nearest to an ideal value in view of resistance
stability in the semiconductive region; it may easily be dis- persed in a
polymer dispersion medium such as resin and rubber, and the resultant
dispersion is excellent in moldability; it may be produced at a low cost;
an appropriate resistance value may obtained by changing the 10  doping
amount of Al (err); etc. The double oxide content in an elastomeric
composition may preferably be 5 - 40 wt. %, more preferably 10 - 30 wt. %,
based on the total weight of the elastomeric composition (inclusive of the
double oxide perse). In the case wherein the charging member also has a
function of conveying a transfer material such as pa- per, as in the case
of a roller-type (or roller-form) charging member for transfer, the
material per se constituting 15  the charging member is required to have a
sufficient mechanical strength such as wear resistance. In such a case, a
reinforcing agent may preferably be used In combination with the
above-mentioned double oxide. As the reinforcing agent, reinforcing carbon
such as carbon black, silica, etc., may appropriately be used. In the case
of carbon black, it has been found that an excellent reinforcing property
and a stable resistance may be obtained at a specific resistance of 10[err]
ohm.cm or higher of the carbon black and an addition amount 20  of 0.1 - 20
wt. %, further preferably 1 - 15 wt. % based on the total weight of the
composition (inclusive of the reinforcing agent perse). When thespecific
resistance is lower than 100 ohm.cm, the conducting ability is too 



great, and potential unevenness is liable to occur even in a small addition
amount of the carbon black. When the addition amount exceeds 20 wt. %, the
resistance is liable to depend more on the carbon black than on the double
oxide, whereby the addition of the double oxide becomes less meaningful. 25
In the present invention, the carbon black may be those usable for general
industry. Specific examples thereof may include those referred to as: ISAF
(Intermediate Super Abrasion Furnace), SAF (SuperAbrasion Furnace), HAF
(High-Abrasion Furnace Black), FEF (Fast Extrusion Furnace), SRF
(Semi-Reinforcing Fur- nace), FT (Fine Thermal), EPC (Easy Processing
Channel), MPC (Medium Processing Channel), etc. In the case of a
roller-type charging member for transfer or primary charging, the charging
member may 30  provide good charging or transfer characteristic free of
unevenness, when the charging member retains a suf- ficient contact area
with a photosensitive member under pressure. Accordingly, when the charging
member is used for such a purpose, it may preferably have a particularly
low hardness. In such a case, a process oil such as insulating oil may
preferably be used. As a result of my investigation of various insulating
oils, it has been found that a low hardness, an excellent reinforcing
property and a stable 35  resistance may be obtained at a specific
resistance thereof of 1012 ohm.cm or higher, and an addition amount of 5 -
20 wt. %, more preferably 8 - 16 wt. %, based on the total weight of the
composition (inclusive of the oil per se). In the case that an insulating
oil having a specific resistance of below 1012 ohm.cm is used, when the oil
migrates to a photosensitive member, the potential on the photosensitive
member is changed only in the portion to which the oil has migrated,
thereby to impair the resultant copied image or to invite toner agglom- 40
eration on the photosensitive member. When the addition amount exceeds 20
wt. %, the exudation of the oil to the charging member surface becomes
marked to contaminate the photosensitive member, and the attach- ment of
toner particles and paper dust also becomes marked, whereby the function of
the charging member Is liable to be deteriorated. Preferred examples of
such an insulating oil may include paraffin oils and mineral oils. 45
Specific examples of the elastomeric (or elastic) material used in the
present invention may include: rub- bers such as EPDM
(ethylene-propylene-diene terpolymer), polybutadiene, natural rubbers,
polylsoprene, SBR (styrene-butadiene rubber), CR (chloroprene rubber), NBR
(nitrile-butadiene rubber), silicone rubber, ur- ethane rubber, and
epichlorohydrin rubber; thermoplastic elastomers Including RB (butadiene
rubber), poly- styrene-type such as SBS (styrene-butadiene-styrene
elastomer), polyolefine-type, polyester-type, polyur- 50  ethane-type and
polyvinyl chloride; and polymer materials such as polyurethane,
polystyrene, polyethylene, polypropylene, polyvinyl chloride, acrylic
resins, styrene-vinyl acetate copolymers, and butadiene-acrylonitrile
copolymers. The elastomeric material may be used in the form of either a
foam (or foamed material) or a solid rubber. Further, anotherfiller may be
added to the elastomeric material as desired. Specificexamples thereof may
55 include: calcium carbonate, various clays, talc, or blends of these; and
silica-type fillers such as hydrous silicic acid, anhydrous silicic acid,
and salts of these. In the present invention, a foaming agent (or blowing
agent) may be used. Specific examples thereof may Include: ADCA
(azodicarbonamide), DPT (di-nitrosopentamethylenetetramine), OBSH
(4,4'-oxybis(benzene- sulfonylhydrazide), TSH (p-toluenesulfonylhydrazide),
AIBN (azobisisobutyronitrile), etc. When a blend of 6    EP 0 404 079 B1
ADCA and OBSH is used, a foam of tight vulcanization (i.e., foam having a
high degree of crosslinking) may be obtained. In the case of a polymer such
as certain type of urethane rubber and silicone rubber which is capable of
5   changing the strength or softness of the material by regulating the
polymer structure thereof of the polymer per se, it is sufficient to add a
double oxide alone to the polymer. When such a polymer is used, hardness
and strength requisite for practical use may be attained even without using
reinforcing filler such as carbon black or softener. In the present
embodiment, the specific resistance of powder is measured by a general
method of meas- 10  uring powder resistance at a load of 1.5 - 2 kg. The
shape or form of the charging member according to the present invention may
for example be a roller, 



a blade, etc., and may appropriately be selected corresponding to the
specification and/or form of an electro- photographic apparatus using it.
Figure 3 shows a basic structure of a roller-form charging member2
according to the present embodiment. 16  The charging member 2 comprises a
cylindrical electroconductive base 11 having a diameter of 6 mm ; and an
elastomeric (or elastic) layer 12 formed thereon. The elastomeric layer 12
comprises an elastomeric (or elas- tic) material and a double oxide
contained therein. The roller 2 has a diameter of 17 mm, and a length sub-
stantially equal to the length of the short side of an A4 size sheet Where
the charging member is in the form of a blade, such a charging member may
comprise an electroconductive base in the form of a plate, and an 20
elastomeric layer formed thereon containing a double oxide. The
electroconductive substrate 2 may comprise a metal or metal alloy such as
iron, copper and stainless steel; or an electroconductive resin, etc. In
the foregoing manner, a semi-conductive transfer roller 2 can be stably
produced. An example of the roller produced in such a manner will be
described. 25      A formulation comprising: 100 wt. parts (hereinafter,
simply referred to as "part(s)") of an EPDM (trade name: EPT 4045, mfd. by
Mitsui Sekiyu Kagaku) as a polymer dispersion medium, 10 parts of zinc
white (Zinc White No. 1, mfd. by Tokyo Kasei), 2 parts of stearic acid, 2
parts of an accelerator "M" (trade name: Nocceler M, mfd. by Ouchi-Shinko
Kagaku), 1 part of an accelerator BZ (trade name: Nocceler BZ, mfd. by
Ouchi-Shin- ko Kagaku), 2 parts of sulfur, 5 parts of a foaming agent
(trade name: Celimic C, mfd. by Sankyo Kasei), 5 30  parts of a foaming aid
(trade name: Cellton NP, mfd. by Sankyo Kasei); and a reinforcing agent, an
insulating oil and anotheradditive as shown in the following Table 1 each
in an amount as shown in Table 1 was uniformly dispersed and kneaded by
means of a twin-roller device at normal (or room) temperature. The
resultant rubbery kneaded product was wound about a metal core of iron
having a diameter of 6 mm and a length of 250 mm, onto which a synthetic
rubber-type primer had been applied, and the resultant product 35  was
charged into a mold, and preformed at 40[err] and 100 kgf/[err]. The
resultant product was vulcanized by steam vulcanization (160[err], 30 min)
and then subjected to abrasion machining, whereby five species of roller-
form charging members A to E were prepared. The resultant charging member
had an outside diameter of 16 mm and the rubber layer thereof had a length
of 230 mm. The resistance of the charging memberwas measured by disposing
the charging memberon an aluminum 40  plate, applying a load of 500 g to
each end of the charging member (total load: 1 kg), and measuring the re-
sistance between the metal core of the charging member and the aluminum
plate under a condition of 23[err] and 50 %RH. 45 50 55 7    EP 0 404 079
B1 10 an 15> . ASX1~~~~~~~ 30                      )    _n             o
R       X 20 40
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0-4 As apparent from Figure 4, in a predetermined semiconductive region,
when a double oxide of ZnO [err] was added to the composition, variations
in the resistance corresponding to changes in the addition amount were
little, and a desired stable resistance value could arbitrarily be
obtained. 8   



EP 0 404 079 B1 Further, a stable resistance value could arbitrarily be
obtained by changing the ratio between the addition amount of the
reinforcing carbon and that of the Insulating oil. Further, a
reproducibility test for the resistance value was conducted with respect to
the respective com- 5   positions. In case of the electroconductive carbon
(Ketjen Black EC), the resistance varied from [err] ohm. (i.e., in a range
corresponding to three figures), when a resistance of [err] ohm. was
intended by using the carbon in an amount of 12 phr (parts per 100 parts of
the total weight of the composition including the additive such as the
carbon per se). On the other hand, in the case of the [err] double oxide,
the resistance varied in the range of from 10  (intended value) x 1.125 to
(intended value) x 0.875, I.e., in a range corresponding to 1/4 of the
intended value. It was found that such variations were substantially within
measurement tolerance. As described In the foregoing, according to this
embodiment, one of the problems with the conventional apparatus, that is,
the difficulty in the mass-production of the transfermember having a
semiconductive region resistance, has been solved to make it possible to
produce the semiconductive transfer roller with stability. 15      However,
in order to put the contact image transfer method into practice, another
problem, that is, the in- stability in the transfer performance relating to
the resistance variation of the transfer roller 2 depending on the ambient
humidity, has to be solved. In the present invention, the invention
disclosed in Japanese PatentApplication No. 276106/1988 assigned to the
assignee of this application is employed to solve said another problem.
This will be described in detail 20  in conjunction with the above transfer
roller. The transfer roller described above is used In the image transfer
system which is controlled by the ATVC system. As shown in Figure 7, when a
printing signal for the start of the image forming operation is received by
the CPU 8 from the external apparatus such as a computer, the CPU 8
supplies an actuation signal for the 25   main motorto the motordriving
circuit(notshown) for driving the photosensitive member 1, and
simultaneously it supplied a primary high voltage actuating signal to the
voltage source 4 to apply the charging bias to the charging roller 3 so as
to charge the surface of the photosensitive member 1 having the negative
charging polarity and made of OPC to a dark potential Vd = -700 V. Then,
the CPU 8 drives the image information writing means 5 (for example, a
laser scanner) to project 30  the light in accordance with an image signal
onto the charged photosensitive member, so that an electrostatic latent
image is formed thereon. Then, the CPU 8 supplies an image transfer
operation start signal to the voltage source 4, upon which the power source
4 effects the constant voltage control and the constant current control to
the transfer roller 2, which will be described hereinafter. 35      The
voltage source 4, upon reception of the transfer operation start signal,
the constant current control is effected to the transfer roller when the
non-image area of the photosensitive member which does not have the latent
image, and therefore, the toner Image is in the transfer position. Thus,
the constant current control of the transfer roller 2 is effected to the
transfer roller before the start of the image transfer operation, that is,
when the transfer material is not present in the transfer position where
the photosensitive member and the 40  transfer roller are contacted. In the
apparatus of this embodiment, the constant current is 5 micro-amperes. The
voltage source 4 detects the voltage corresponding to the voltage which is
produced across the trans- fer roller 2 during the constant current control
period. Then, the constant current control is stopped, and when the latent
image formed portion of the photosensitive member reaches the transfer
position, the constant vol- tage control (ATVC control) is effected to the
transfer roller 2 with the voltage corresponding to the detected 45
voltage. Thus, the constant voltage control is effected to the transfer
roller 2 when the transfer material is pres- ent in the transfer position.
Referring to Figure 5, the description will be made in conjunction with the
V-I characteristics of the transfer roller under the N/N condition. When
the potential of the region of the photosensitive member in the transfer
position when the sheet is absent is Vd, thevoltage required forflowing
thetransfercurrentof 5 micro-amperes 50  is approximately 750 V (positive).
With this voltage, the transfer current when the sheet is present is
approx- imately 2.25 micro-amperes. By controlling thevoltage and the
current of the transfer roller in the manner described above, the constant 



voltage control is effected to the transfer roller at 750 V in the presence
of the transfer sheet under the N/N condition, bywhich the currentof 2.25
micro-amperesflows through the transfer rollersothat the good transfer 55
operation can be performed. In the case ofthe continuous image forming
operations wherein the imageforming operations are repeated continuously on
plural transfer materials after production of the image formation start
signal, as will be under- stood from the timing chart of Figure 2. The
constant current control is effected when the sheet is absent in the
transfer position, that is, when the non-image area of the photosensitive
member is In the transfer position; 9    EP 0 404 079 B1 and when the sheet
is present in the transfer position, that is when the image area of the
photosensitive mem- ber is in the transfer position, the constant voltage
control is effected. Referring to Figure 6, the description will be made as
to the functions under the various temperature and 5   humidity conditions
of the ambience when the above-described control system is employed. Under
the H/H condition, the constant current control of 5 micro-ampere Is
effected to the transfer roller 2 by the voltage source 4 during the sheet
absent period. Then, the voltage of the transfer roller 2 Is 500 V, which
is detected, and the constant voltage control with the 500 V is effected to
the transfer roller 2 in the subsequent sheet present period. 10     In
order to accomplish this control, the voltage source 4 includes a holding
circuit for holding a voltage (which may be lower than the 500 V)
corresponding to the detected voltage of the transfer roller 2. During the
constant current control, this voltage is held, and in the subsequent sheet
present period, the transfer roller 2 is constant-voltage-controlled with
the voltage. In this manner, when the size of the transfer sheet used is
A4, the transfer current of 1.5 micro-amperes 15  is provided which is
sufficient for performing the good transfer operation. When a small size
sheet is used, the transfer current of 1.5 micro-amperes is provided since
the voltage of 500 V is maintained in the sheet present period, and
therefore, the image transfer Is proper. During the sheet absent period,
only 5 micro-amperes flows, as described hereinbefore, and therefore, no
transfer memory of positive polarity does not remain on the surface of the
OPC photosensitive member. 20   Therefore, the foggy background is not
produced In the subsequent image formation. In the sheet absent region in
the longitudinal direction of the transfer roller, that is, the difference
region between a large size sheet and the small size sheet, the current
density does not exceed that corresponding to approximately 5
micro-amperes, since the constant voltage control is effected during the
sheet present per- iod. Therefore, the transfer memory does not remain in
the photosensitive member. 25      These apply to the L/L condition which
will be dealt with below. Underthe L/L condition, when the similar constant
current control is effected during the sheet absent per- iod, the voltage
of 2 KV is obtained from the transfer roller 2, and therefore, the constant
voltage control is effected at 2 KV during the sheet present period. By
this, the transfer current of 2 micro-amperes is obtained through the
transfer roller 2 and therefore, the good transfer operation is performed.
30      In this manner, the constant current control is effected to the
transfer roller 2 during the sheet absent per- iod, and the constant
voltage control is effected to the transfer roller 2 during the sheet
present period, by which good image transfer performance can be provided at
all times irrespective of the ambient conditions and the size of the
transfermaterial, so thatthe foggy background resulting from the
transfermemory can be prevented, and that the image quality is good. 35
In place of the transfer roller, a transfer belt is usable. The constant
current control may be effected during at least a part of the period in
which the image region of the photosensitive member is not at the transfer
position. Further examples of the semiconductive transfer roller 2 will be
described. Atransfer roller a was prepared in the same manner as in the
previous example exceptfor using a formu- 40  lation comprising: 100 parts
of an EPDM (trade name: EPT4045, mfd. by Mitsui Sekiyu Kagaku), 10 parts of
zinc white (Zinc White No. 1), 2 parts of stearic acid, 100 parts of
ZnO[err] parts of an accelerator "M" (trade name: Nocceler M, mfd. by
Ouchi-Shinko Kagaku), 1 part of an accelerator "BZ" (trade name: Nocceler 



BZ, mfd. by Ouchi-Shinko Kagaku), 2 parts of sulfur, 5 parts of a foaming
agent (trade name: Cellmic C, mfd. by Sankyo Kasei), 5 parts of a foaming
aid (trade name: Cellton NP, mfd. by Sankyo Kasei); and 45 parts of 45
HAF carbon as a reinforcing agent, and 60 parts of paraffin oil as an
insulating oil. Separately, a transfer roller b was prepared in the same
manner as in the case of the transfer roller a de- scribed above except
that 50 parts of the HAF carbon and 65 parts of the paraffin oil were used.
Further, a transfer roller cwas prepared in the same manneras in the case
of the transferroller a described above except that 45 parts of the HAF
carbon and 55 parts of the paraffin oil were used. 50      Separately, a
composition comprising 150 parts of ZnO[err] 100 parts of a silicone rubber
(trade name: KE 520, mfd. by Shinetsu Kagaku), 2 parts of a silicone
crosslinking agent (trade name: C8 mfd. by Shinetsu Kagaku), and 1.5 parts
of AIBN was subjected to primary vulcanization (250[err] 20 min), and
further subjected to secondary vulcanization (200[err] 4 hours). Then the
resultant composition was formed into a transfer roller d. 55
Separately, a transfer roller e was prepared in the same manner as in the
case of the transfer roller c de- scribed above except that 70 parts
of[err] was used. Further, a transfer rollerfwas prepared in the same
manner as in the case of the transfer rollera described herein above except
that 20 parts of HAF carbon, 70 parts of paraffin oil and 20 parts of
Ketjen Black EC were used. 10    EP 0 404 079 B1 Further, a transfer
roller8was prepared in the same manneras in the case of the transfer roller
e described herein above except that 100 parts of [err] was used.
Hardnesses and electric resistances of the thus prepared transfer rollers a
- g are shown in Table 2 ap- 5   pearing hereinafter. Each of the transfer
rollers a - g was assembled in an electrophotographic apparatus (laser-beam
printer) as shown in Figure 2 as a charging member for transfer operation,
and subjected to image formation evaluation. 10 9  O X N                x~~
~~o ---   w Q  U  N  X     X           0 95
- en    tr)  fi              Q N 16~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~0> O0
0 25                      0     o              0h e8X   S C)   ~
Wd X 20 ~ ~ ~ ~ ~ Go CO                         4~~~~~4 U            o) gc
X  0                                 h 45    N~    X        e 40
Cl C14~~~~~~~~~~~~> 46                                   X        9 M  L
O 4D~~~~~~~~~~~~-4 As will be understood from Table 2, the transfer roller
comprising the double oxide in the elastomeric ma- terial provides a high
quality image without contamination of the photosensitive member,
insufficient charging    EP 0 404 079 B1 orthe current leakage,
exceptforthat the impropertransferoccurs underthe L/L condition when the
resistance 



is not more than [err] ohm or not less than [err]ohm. The preferable range
of the resistance is [err] ohm. Here, the resistance Is measured by
providing a nip between the photosensitive memberand the transfer 5
roller and by actually applying a voltage between the nip and the core
metal of the transfer roller. When the reinforcing material or the
softening material is added in addition to the double oxide, the electric
resistance can be stably controlled in the semiconductor region, and the
photosensitive member is not contaminated by the ooze of the softening
material, and furthermore, the durability is good. The description will be
made as to another way of control. 10      Figure 8 shows an image forming
apparatus according to another embodiment of the present invention, and
Figure 8 shows the sequence of the operation thereof. In this embodiment,
the constant voltage control is effected to the transfer roller 2 with the
voltage V1 (1000 V in this embodiment) determined during the pre- rotation
period or the sheet interval period in which the non-image region of the
photosensitive member is at the transfer position. The currentflowing
through the transfer roller 2 is detected by a transfer current detecting
15   means 9, and the detected current is transmitted to the CPU. The CPU 8
looks up with a preset conversion table for converting the current to the
voltage (for example, a graph of Figure 9) to convert the detected current
to a voltage V2. Then, it supplies a signal indicative of the voltage level
V2 to a high voltage source 4. The voltage source 4 carries out the
constant voltage control with the voltage level of V2 during the sheet
present period in which the image region of the photosensitive member is in
the transfer position. The constant voltage 20  control to the transfer
roller 2 with the constant voltage of V1 may be performed at least a part
of duration in which the non-image area of the photosensitive member is at
the transfer position. When the transfer roller 2 which is exactly the same
as the first embodiment, and when the constant vol- tage control is
effected to the transfer roller with the voltage of 1000 V during the
pre-rotation period and the sheet interval period under the H/H condition,
the transfer current detecting means 9 detects approximately 25  18
micro-amperes as will be understood from Figure 6 (V-I characteristics).
The CPU 8 uses the conversion table of Figure 9 to set the voltage V2 to
500 V corresponding to the detected current of 18 micro-amperes, and it
controls the transfer roller at the constant voltage of 500V during the
sheet present period. Then, similarly to the first embodiment, the transfer
current of 1.5 micro-amperes is provided during the sheet present period,
and therefore, the good image transfer operation can be provided. 30
The similar control operation is effected under the N/N or L/L conditions,
and the constant voltage control is effected at 750 V and 2000 V,
respectively, by which good Image can be outputted. In this manner, the
problems with the prior art are solved, so that the contact type image
transfer system can be practicized. In the foregoing embodiments, a
transfer roller is used, but a transfer belt is usable in place of it 35
In the foregoing embodiments, the transfer roller is in contact with the
photosensitive member when the transfer material is not present at the
transfer position. However, this is not limiting, and it is a possible
alter- native that a clearance smaller than a thickness of the transfer
material is provided between the transfer roller and the photosensitive
member, so that the transfer material is contacted to the transfer roller
and the photo- sensitive member, when it is introduced into the transfer
position. 40      As described in the foregoing, according to the present
invention, the transfer charging member contact- able to the backside of
the transfer material and supplied with a voltage can be mass-produced with
a desired resistance, and good image transfer performance can be provided
at all times under any ambient conditions and Irrespective of the sizes of
the transfer material. While the Invention has been described with
reference to the structures disclosed herein, it is not confined 45  to the
details set forth and this application is Intended to cover such
modifications or changes as may come within the scope of the following
claims. Claims 50 1. An image forming apparatus, comprising: a movable
image bearing member, image forming means for forming an image on said
image bearing member, transfer means for transferring an image from said
Image bearing member to a transfer material at 55       a transfer
position, wherein said transfer means is contactable to a backside of the
transfer material at the transfer position and includes a charging member
comprising a double oxide and means for applying a voltage to the charging
member, and wherein said voltage applying means constant-voltage-controls 



the charging member when an image region of said image bearing member is
atthe transfer position, and constant-current-controls the charging member
in at least a part of a period when the image region of 12    [err] EP 0
404 079 B1                            *  C   L  M   S  * or the current
leakage, exceptforthat the improper transferoccurs underthe L/L condition
when the resistance is not more than [err] ohm or not less than [err] ohm.
The preferable range of the resistance is [err] ohm. Here, the resistance
is measured by providing a nip between the photosensitive member and the
transfer 5   roller and by actually applying a voltage between the nip and
the core metal of the transfer roller. When the reinforcing material or the
softening material Is added in addition to the double-oxide, the electric
resistance can be stably controlled in the semiconductor region, and the
photosensitive member is not contaminated by the ooze of the softening
material, and furthermore, the durability is good. The description will be
made as to another way of control. 10      Figure 8 shows an image forming
apparatus according to another embodiment of the present invention, and
Figure 8 shows the sequence of the operation thereof. In this embodiment,
the constant voltage control is effected to the transfer roller 2 with the
voltage V1 (1000 V in this embodiment) determined during the pre- rotation
period or the sheet interval period in which the non-image region of the
photosensitive member is at the transfer position. The currentflowing
through the transferroller 2 is detected by a transfer current detecting 15
means 9, and the detected current is transmitted to the CPU. The CPU 8
looks up with a preset conversion table for converting the current to the
voltage (for example, a graph of Figure 9) to convert the detected current
to a voltage V2. Then, it supplies a signal indicative of the voltage level
V2 to a high voltage source 4. The voltage source 4 carries out the
constant voltage control with the voltage level of V2 during the sheet
present period in which the image region of the photosensitive member is in
the transfer position. The constant voltage 20 control to the transfer
roller 2 with the constant voltage of VI. may be performed at least a part
of duration in which the non-image area of the photosensitive member is at
the transfer position. When the transfer roller 2 which is exactly the same
as the first embodiment, and when the constant vol- tage control is
effected to the transfer roller with the voltage of 1000 V during the
pre-rotation period and the sheet interval period under the H/H condition,
the transfer current detecting means 9 detects approximately 25 . 18
micro-amperes as will be understood from Figure 6 (V-I characteristics).
The CPU 8 uses the conversion table of Figure 9 to set the voltage V2 to
500 V corresponding to the detected current of 18 micro-amperes, and It
controls the transfer rolleratthe constantvoltage of 500 V during the sheet
present period. Then, similarly to the first embodiment, the transfer
current of 1.5 micro-amperes is provided during the sheet present period,
and therefore, the good image transfer operation can be provided. 30
The similar control operation is effected under the N/N or L/L conditions,
and the constant voltage control is effected at 750 V and 2000 V,
respectively, by which good image can be outputted. In this manner, the
problems with the prior art are solved, so that the contact type image
transfer system can be practicized. In the foregoing embodiments, a
transfer roller is used, but a transfer belt is usable in place of it. 35
In the foregoing embodiments, the transfer roller Is in contact with the
photosensitive member when the transfer material is not present at the
transfer position. However, this is not limiting, and it is a possible
alter- native that a clearance smaller than a thickness of the transfer
material is provided between the transfer roller and the photosensitive
member, so that the transfer material is contacted to the transfer roller
and the photo- sensitive member, when it is introduced into the transfer
position. 40      As described in the foregoing, according to the present
invention, the transfer charging member contact- able to the backside of
the transfer material and supplied with a voltage can be mass-produced with
a desired resistance, and good image transfer performance can be provided
at all times under any ambient conditions and irrespective of the sizes of
the transfer material. While the invention has been described with
reference to the structures disclosed herein, it is not confined 45 to the
details set forth and this application is intended to cover such
modifications or changes as may come within the scope of the following
claims. 



Claims 50 1. An image forming apparatus, comprising: a movable image
bearing member, image forming means for forming an image on said image
bearing member, transfer means for transferring an image from said image
bearing member to a transfer material at 55       a transfer position,
wherein said transfer means is contactable to a backside of the transfer
material at the transfer position and includes a charging member comprising
a double oxide and means for applying a voltage to the charging member, and
wherein said voltage applying means constant-voltage-controls the charging
member when an image region of said image bearing member is at the transfer
position, and constant-current-controls the charging member in at least a
part of a period when the image region of 12    [err] EP 0 404 079 B1
*  C   L  M   S  * said image bearing member is not at the transfer
position, wherein a constant voltage for the constant voltage control is
determined on the basis of the con- stant current control. 5 2. An
apparatus according to Claim 1, wherein the charging member is contactable
to said image bearing member. 3. An apparatus according to Claim 2, wherein
the charging member includes an elastic member. 10  4. An apparatus
according to Claim 1 or 3, wherein the double oxide is a solid solution
compound comprising zinc oxide and aluminum oxide. 5. An apparatus
according to Claim 1 or 3, wherein the charging member has a volume
resistivity of 106 - [err] ohm.cm. 15 6. An apparatus according to Claim 1
or 3, wherein the charging member contains 0.1 - 20 % by weight of carbon
black and 5 - 20 % by weight of insulating oil. 7. An apparatus according
to Claim 3, wherein the elastic member contains 5 - 40 % by weight of the
double 20      oxide. 8. An apparatus according to Claim 1, wherein the
image region of said image bearing member is a region in which a toner
image is formed on said image bearing member. 25  9. An apparatus according
to Claim 8, wherein the image region is contactable with the transfer
material. 10. An apparatus according to Claim 1, wherein said at least the
part of the period includes a period in which the image region is upstream
of the transfer position. 11. An apparatus according to Claim 1, 2 or 3,
wherein the charging member is rotatable. 30 12. An apparatus according to
Claim 11, wherein the charging member is in the form of a roller. 13. An
apparatus according to Claim 1, wherein the constant voltage is determined
on the basis of a voltage of said transfer means when the constant current
control Is effected. 35 14. An apparatus according to Claim 1, wherein the
constant current control is effected when the transfer ma- terial is absent
at the transfer position. 15. An apparatus according to Claim 1, wherein
said image forming means includes means for forming a latent 40      image
on said image bearing member. 16 An apparatus according to Claim 15,
wherein a voltage applied to the charging member in the constant voltage
control has a polarity opposite to a polarity of the latent image. 17. An
apparatus according to Claim 1 or 16, wherein said image bearing member is
a photosensitive member. 45 18. An apparatus according to Claim 1 or 16,
wherein said image bearing member is an organic photocon- 



ductor. 19. An image forming apparatus, comprising: so            a movable
movable image bearing member, image forming means for forming an image on
said image bearing member; transfermeans for transferring the image from
said image bearing memberonto a transfer material, wherein said transfer
means is contactable to a backside of the transfer material at the transfer
position and includes a charging member comprising a double oxide and
voltage applying means for applying a 55      voltage to the charging
member, and wherein the voltage applying means constant-voltage-controls
the charging memberwith a firstvoltage when an image region of said image
bearing member is at the transfer position, and constant-voltage-controls
the charging member with a second voltage in at least a part of a period
when the image region is not at the transfer position, wherein the first
voltage Is determined on the basis of a current flowing through said
transfer 13    EP 0 404 079 B1                                   [err] *  C
L  M   S* means when the charging member is constant-voltage-controlled
with the second voltage. 20. An apparatus according to Claim 19, wherein
the charging member is contactable to said image bearing 5       member.
21. An apparatus according to Claim 20, wherein the charging member
includes an elastic member. 22. An apparatus according to Claim 19 or 21,
wherein the double oxide is a solid solution compound com- 10      prising
zinc oxide and aluminum oxide. 23. An apparatus according to Claim 19 or
21, wherein the charging member has a volume resistivity of [err] - 1013
ohm.cm. 24. An apparatus according to Claim 19 or 21, wherein the charging
member contains 0.1 - 20 % by weight 15      of carbon black and 5 - 20 %
by weight of insulating oil. 25. An apparatus according to Claim 21,
wherein the elastic membercontains 5 -40 % byweightofthe double oxide. 20
26 An apparatus according to Claim 19, wherein the image region of said
image bearing member is a region in which a toner image is formed on said
image bearing member. 27. An apparatus according to Claim 26, wherein the
image region is contactable with the transfer material. 28. An apparatus
according to Claim 19, wherein said at least the partof the period includes
a period In which the image region is upstream of the transfer position.
29. An apparatus according to Claim 19,20 or 21, wherein the charging
member is rotatable. 30. An apparatus according to Claim 29, wherein the
charging member is in the form of a roller. 30 31. An apparatus according
to Claim 19, wherein the constant voltage control with the second voltage
is ef- fected when the transfer material is not at the transfer position.
32. An apparatus according to Claim 19, wherein said image forming means
includes means for forming a 35      latent image on said image bearing
member. 33. An apparatus according to Claim 32, wherein the voltage applied
to the charging member when it is con- stant-voltage-controlled with the
first voltage has a polarity opposite to that of the latent image. 40  34.
An apparatus according to Claim 19 or 33, wherein said image bearing member
is a photosensitive mem- ber. 35. An apparatus according to Claim 19 or 33,
wherein said image bearing member is an organic photocon- ductor. 45
PatentansprUche 1. Bilderzeugungsgerat, umfassend: ein bewegbares
Bildtragermaterial eine Bilderzeugungs-Einrichtung zur Erzeugung eines
Bildes auf dem BildbrIgermaterial, 



eine Obertragungs-Eindichtung zum Obertragen sines Bildes von dem
BildtrAgermaterial auf ein Transfermaterial an elner Obertragungsstelle,
wobel die Obertragungs-Einrichtung mit einer Rackseite des
Transfermaterials an der Obertagungsstlle in Beruhrung kommtund ein
Ladeteil enthilt, umfassend ein Doppeloxid und eine Einrichtung zum Anlegen
elner Spannung an das Ladeteil, wobel die Einrichtung zum Anlegen einer
Spannung das Ladetell auf eine Konstantspannung steuert, wenn ein
Bildberelch des Bildtrlgermaterials sich an der Obertragungsstelle
befindet, und das Ladeteil in mindestens einem Tell einer Periode, wenn der
Bildbereich des Bildtrigermaterials sich nicht an der Obertragungsstelle
befindet, auf elnen Konstantstrom steuert, 14    EP 0 404 079 BI
C   L  n   s wobei elne Konstantspannung fOr die
Konstantspannungs-Stbuerung auf der Grundlage der Kon- stantatrom-Stbuerung
bestimmt ist. 5   2.  Gerat nach Anspruch 1, wobei das Ladeteil mit dem
Bildtragermaterial in Berflhrung bringbar ist. 3. Gerat nach Anspruch 2,
wobel das Ladeteil sin elastisches Material enthalt. 4. Gerat nach Anspruch
I oder 3, wobei das Doppeloxid sine fesbe Losung ist, umfassend Zinkoxid
und Aiu- miniumoxid. 10 5.  Gerat nach Anspruch I odor 3, wobel das
Ladeteil einen Volumenwiderstand von 106 - 1013 ohm-cm auf- weist. 6.
Gerat nach Anspruch I odor 3, wobei das Ladeteil 0,1 bis 20 Gewichts-% Rut
und 5 bia 20 Gewichts-% 15      Isolierol enthilt. 7. Gerat nach Anspruch
3, wobei das elastische Material 5 - 40 Gewichtsprozent des Doppeloxids
enthalt. .  Gerat nach Anspruch 1, wobei der Bildberelch des
Bildtragermatebials ein Berelch ist, in dem sin Toner- 20      Bild auf dem
Bildtrfgermaterial gebildet wird. 9. Gerat nach Anspruch 8, wobei der
Bildbereich mit dem Transfermatefial in Ber~hrung bringbar lat. 10. Gerat
nach Anspruch 1, wobei der mindestens eine Tell der Periode sine Periods
einschlielt, in der der Bildbereich sich stromauf der Obertragungsstelle
befindet. 25 11. Gerat nach Anspruch 1, 2 oder 3, wobei das Ladeteil
drehbar let. 12. Gerat nach Anspruch II, wobei das Ladeteil die Form einer
Walze besitzt 3o  13. Gerat nach Anspruch 1, wobei bel der Ausfuhrung der
Konstantstrom-Steuerung die Konstantspannung auf der Grundlage einer
Spannung der Obertragungs-Elnrichtung bestimmt ist. 14. Gerat nach Anspruch
1, wobei die Konstantstrom-Steuerung durchgefihrt wird, wenn das
Transferma- terial sich nicht an der Obertragungsstelle befindet. 35 15.
Gerat nach Anspruch 1, wobei die Bilderzeugungs-Einrichtung sine
Einrichtung zur Erzeugung sines la- tenten Bildes auf dem
Bildtragermaterial enthilt. 16. Gerat nach Anspruch 15, wobel sine bei der
Konstantspannungs-Steuerung an das Ladetbil angelegts 40      Spannung sine
der Polaritit des latenten Bildes entgegengesetzte Polaritit aufweist. 17.
Gerat nach Anspruch I oder 16, wobei das Bildtragermatbrial sin
photoempfindliches Material Ist. 18. Gerat nach Anspruch I oder 16, wobei
das Bildtragermaterial sin organischer Photoleiter ist. 45  19.
Bilderzeugungagerlt, umfassend: sin bewegbares Bildtragermaterlal, sine
Bilderzeugungs-Einrichtung zur Erzeugung sines Bildes auf dem
Bildtragermaterial, sine Obertragungs-Einrichtung zum Obertragen des Bildes
von dem Bildtragermaterial auf sin Transfermaterial, wobel die
Obertragungs-Einrichtung an der Obertragungsatelle mit einer Rf1ckssite des
so      Transfermaterials in Ber0hrung kommt und sin Ladetel enthilt,
umfassend sin Doppeloxid und sine Emn- richtung zum Anlegen siner Spannung
an das Ladeteil, wobei die Einrichtung zum Anlegen siner Span- nung das
Ladeteil mit einer ersten Spannung auf sine Konstantspannung steuert, wenn
sin Bildbereich des Bildtragermaterials sich an der Obertragungsstelle
befindet, und das Ladeteil in mindestens einem 



Teil einer Periode, wenn der Bildbereich des Bildtrigermaterials aich nicht
an der Obertragungastelle be- 55      findet, mit einer zweiten Spannung
auf sine Konstantspannung steuert. wobei be! derAusfflhrung der
Konstantspannungs-Stbuerung mit der zweiten Spannung die erste Spannung auf
der Grundlage sines Stromflusses durch die Obertragungs-Einrichtung
bestimmt bst. 20. Gerat nach Anspruch 19, wobei das Ladeteil mit dem
Bildtrgermatrlal In Beruhrung bringbar ist. 15    21. Gerat nach Anspruch
20, wobel das Ladetell ein elastisches Material enthalt. 22. Gerat nach
Anspruch 19 oder 21-, wobel das Doppeloxid eine feste Losung ist, umfassend
Zinkoxid und 5       Aluminiumoxid. 23. Gerat nach Anspruch 19 oder 21,
wobel das Ladetell eonen Volumenwiderstand von 100 - 1013 ohm-cm aufweist.
24. Gerat nach Anspruch 19 oder 21, wobel das Ladeteil 0,1 bis 20
Gewichts-% Rul und 5 bis 20 Gewichts- '      % Isolierol enthilt. 25. Gerat
nach Anspruch 21, wobel das elastische Material 5 - 40 Gewichtsprozent des
Doppeloxids enthalt. 26. Gerat nach Anspruch 19, wobei der Bildbereich des
Bildtragermaterials sin Bereich lst, in dem sin Toner- 15      Bild auf dem
Bildtragermaterial gebildet wird. 27. Gerat nach Anspruch 26, wobel der
Bildbereich mit dam Transfermaterial in Berrlhrung bringbar ist 28. Gerat
nach Anspruch 19, wobel der mindestens sine Tell der Periode sine Periode
einschileSt, in der der 20      Bildbereich sich stromauf der
Obertragungsstelle befindet 29. GerAt nach Anspruch 19, 20 odor 21, wobei
das Ladeteil drehbar ist. 30. GerAt nach Anspruch 29, wobei das Ladeteil
die Form elner Walze besitzt. 25  31. Gerat nach Anspruch 19, wobel die
Konstantspannungs-Steuerung mit der zweiten Spannung durchge- fuhrt wird,
wenn das Transfermaterial sich nicht an der Obertragungastelle befindet 32.
Gerat nach Anspruch 19, wobei die Bilderzougungs-Einrichtung eine
Einrichtung zur Erzeugung sines latentbn Bildes auf dem Blldtnigermaterial
einschlie~t. 30 33. Gerat nach Anspruch 32, wobei die bei der
Konstantspannungs-Stbuerung mit der ersten Spannung an das Ladeteil
angelegte Spannung sine der Polaritit des latenten Bildes entgegengesetzte
Polaritat auf- weist. 35  34. GerAt nach Anspruch 19 oder 33, wobei das
Bildtragermaterial sin photoempfindliches Material ist 35. Gerat nach
Anspruch 19 oder 33, wobel das Bildtragermaterial ein organischer
Photoleiter ist. Revendicatlons 1. Appareil de formation d'images,
comportant: un 6lement mobile porteur d'image; des moyens de formation
d'image destines a former une image sur ledit 6l6ment porteur d'image; 45
des moyens de report destines a reporterune image duditelement portbur
d'image sur une matiere de report en une position de report, lesdits moyens
de report pouvant entrer en contact avec une face arriore de la matinre de
report dans la position de report et comportant un 6l6ment de charge
comprenant un oxyde double et des moyens pour appliquer une tension a
lPel6ment de charge et dans lequel lesdits moyens d'application de tension
commandent en tension constants l'6lment de charge lorsqu'une zone 50
d'image dudit 6l6ment porteurd'image estdans la position de report, et
commandent parcourant constant l'ol6ment de charge dans au moins une partie
d'une perlode lorsque la zone drimage dudit element portbur d'image nWest
pas dans la position de report, une tension constants pour la commands A
tension constantb 6tant d6terminee sur la bass de la commando a courant
constant. 5S  2. Appareil selon la revendication 1, dans lequel l'6l6ment
de charge peut entrer en contact avec ledit 6l6ment porteur d'image. 3.
Appareil solon la revendication 2, dans loquel l6l6ment de charge comprend
un 6lement 6lastique.   



EP0404 079 BI 4. Appareil selon la revendication 1 ou 3, dans lequol
l'oxyde double eat un compos6 en solution solide comprenant de l'oxyde de
zinc et de I'oxyde d'aluminium. 5   S. Appareil solon la revendication I ou
3, dans lequel l'olement de charge possede une resistivit6 transver- sale
de 106 - 1013 ohm.cm. 6. Appareil solon la revendication 1 ou 3, dans
lequel l'element de charge contient 0,1 A 20 % en poids de noir de carbono
et 5 A 20 % en poids d'huile isolante. 10  7. Appareil solon la
revendication 3, dans loquel i'element 6lastique contient 5 A 40 % en poids
de l'oxyde double. 8. Appareil solon la revendlcation 1, dans lequel la
zone d'image duditoloment porteurd'image ost une zone dans laquelle une
image en toner eat form6e sur ledit el6ment porteur d'image. 15 9. Appareil
selon la revendication 8, dans loquel la zone d'image peut entrer en
contact avec la matiere de report. 10. Appareil selon la revendication 1,
dans lequel ladite partie au moins de la periode comprend une poriode 20
dans laquollo la zone d'image oat en amont de la position de report 11.
Apparell selon la revendication 1, 2 ou 3, dans lequol l'element de charge
peut tourner. 12. Appareil solon la revendication 11, dans lequel l'6l6ment
de charge eat sous la forme d'un rouleau. 25 13. Appareil solon la
revendication 1, dans loquel la tension constants est d6termineo sur la
base d'une ten- sion desdits moyens de report lorsque la commande A courant
constant eat effectuee. 14. Appareil selon Ia revendication 1, dans lequel
la commando A courant constant eat effectuee lorsque la matiere de report
eat absentb dans la position de report. 30 15. Appareil solon la
revendication 1, dans loquel lesdits moyens de formation d'image
comprennent des moyens pour former une Image latbnto sur ledit 6lement
porteur d'image. 16. Appareil selon la revendication 15, dans lequel une
tension appliquee A I'6elment de charge dans la 35      commando A tension
constants poss~de une polarit6 opposee A la polarite de I'lmage latbntb.
17. Apparel solon la revendication 1 ou 16, dans loquol ledit 6l6ment
porteur d'image eat un el6ment photo- sensible. 40  18. Appareil selon la
revendication I ou 18, dans lequel ledit 6elment porteur d'image eat un
photoconducteur organique. 19. Apparell de formation d'images, comportant:
un 6l6ment mobile portbur d'image; des moyens de formation d'image destines
A former une image sur ledit 6lement porteur d'image; des moyens de report
destin6s A reporter l'image dudit el6ment porteur d'image sur une matibre
de report, lesdits moyons de report pouvantentreren contact avec une face
arriere de la matiere de report dans la position de report et comportant un
element de charge comprenant un oxyde double et des moyens d'application de
tension destines a appliquer une tension A l'I6lmentde charge, les moyens
d'ap- 50      plication de tension commandant en tension constante
l'6elment de charge A l'aide d'une premiere tension lorsqu'une zone d'image
dudit el6ment porteur d'image eat dans la position de report et commandant
en tension constantb l'blment de charge a l'aide d'une seconds tension dans
au molns une partie d'une pe- riode au cours de laquelle la zone d'lmage
n'est pas dans la position de report, la premiere tension etant dtebrminee
sur la base d'un courant circulant A travers lesdits moyens 55      de
report lorsque I'element de charge eat commande en tension constants avec
la seconde tension. 20. Appareil selon la revendication 19, dans lequel
I'element de charge peut entrer en contact avec ledit 614- ment portbur
d'image. 21. Apparell solon la revendication 20, dans lequel I'element de
charge comprend un element elastique. 17    EP0404 079 BII1I1II    I   M
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22. Appareil solon la revendication 19 ou 21, dans lequel l'oxyde double
est un compos6 on solution solids comprenant de l'oxyde de zinc et de
l'oxyde d'aluminium. 5 23. Apparel solon la rovendication 19 ou 21, dans
lequel l'element de charge possede une resistivit6 trans- versale de 106 A
1018 ohms.cm. 24. Appareil selon la revendication 19 ou 21, dans lequel
I'element de charge contlent 0,1 a 20 % en poids de noir de carbone et 5 a
20 % en poids d'huile isolante. 10  25. Apparel selon la revendication 21,
dans loquel l'6l6ment elastique contlent 5 A 40 % en poids de l'oxyde
double. 26. Appareil selon la revendication 19, dans lequel la zone d'image
dudit element portour d'image est une zone dans laquelle une image en toner
esat formee sur ledit 6l6ment portour d'image. 15 27. Appareil solon la
revendication 28, dans lequel la zone d'image peut entrer en contact avec
la matiere de report. 28. Apparoil solon la revendication 19, dans lequel
ladits parte au moins de la p6riode comprend une p6riode 20      au cours
de laquelle la zone d'image est en amont de la position de report. 29.
Appareil solon la revendication 19, 20 ou 21, dans loquel l'element de
charge pout tourner. 30. Appareil solon la revendication 29, dans loquel
I'element de charge eat sous la forms d'un rouleau. 25  31. Appareil solon
la revendication 19, dans loquol la commando en tension constants avec la
seconds ten- sion est effectu6e lorsque la matibre de report n'est pas dans
la position de report. 32. Apparell salon Ia revendication 19, dans loquel
lesdits moyens de formation d'image comprennent des moyens destinas a
former une image latento sur ledit el6ment portbur d'image. 30 33. Appareil
solon Ia revendicatbon 32, dens lequol la tension appliqu6e a l'element de
charge lorsqu'il est commande en tension constants avec la premlire tension
possede une polarit6 oppos6e a calls de l'image latente. 35  34. Apparel
salon la rovendication 19 ou 33, dans lequel ledit el6ment porteur d'image
esat un 6l6ment pho- tosensible. 35. Appareil solon la revendication 19 ou
33, dans lequel ledit 6l6ment porteur d'image est un photoconduc- tour
organique. 40 45 50 55    


