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Description
BACKGROUND

[0001] The present disclosure relates to an image
forming apparatus and an image forming method, and in
particular to an image forming apparatus having a sec-
ondary transfer manner and including an intermediate
transfer body and an image forming method.

[0002] Conventionally, an image forming apparatus
having a secondary transfer manner and including an
intermediate transfer body is known.

[0003] For example, there is an image forming appa-
ratus having a secondary transfer manner and including
a plurality of image carriers configured to carry a toner
image, an intermediate transfer body configured to come
into contact with a plurality of the image carriers, a plu-
rality of primary transfer members configured to primarily
transfer the toner image on a plurality of the image car-
riers to the intermediate transfer body, a secondary trans-
fer member configured to secondarily transfer the toner
image on the intermediate transfer body to a recording
medium, and a guide member arranged at an upstream
side of the secondary transfer member in a conveying
direction of the recording medium and configured to
guide the recording medium.

SUMMARY

[0004] In accordance with an embodiment of the
presentdisclosure, animage forming apparatus includes
a plurality of image carriers, an intermediate transfer
body, a plurality of primary transfer members, a second-
ary transfer member, a first guide member, and a con-
troller. A plurality of the image carriers are configured to
carry a toner image. The intermediate transfer body is
configured to come into contact with a plurality of the
image carriers. A plurality of the primary transfer mem-
bers are configured to primarily transfer the toner image
on a plurality of the image carriers to the intermediate
transfer body. The secondary transfer member is config-
ured to secondarily transfer the toner image on the inter-
mediate transfer body to a recording medium. The first
guide member is arranged at an upstream side of the
secondary transfer member in a conveying direction of
the recording medium and configured to guide the re-
cording medium along the conveying direction. The con-
troller is configured to control both of a primary transfer
bias applied to a plurality of the primary transfer members
when the toner image on a plurality of the image carriers
is primarily transferred to the intermediate transfer body
and a secondary transfer bias applied to the secondary
transfer member when the toner image on the interme-
diate transfer body is secondarily transferred to the re-
cording medium. A plurality of the primary transfer mem-
bers include an upstream side primary transfer member
and a downstream side primary transfer member ar-
ranged at a downstream side of the upstream side pri-
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mary transfer member in a running direction of the inter-
mediate transfer body. The controller makes an absolute
value of the primary transfer bias applied to the down-
stream side primary transfer member larger than an ab-
solute value of the primary transfer bias applied to the
upstream side primary transfer member. The controller
lowers an absolute value of the secondary transfer bias
when a downstream end part of the recording medium
in the conveying direction separates from the first guide
member.

[0005] In accordance with an embodiment of the
present disclosure, an image forming method includes a
plurality of primary transfer steps, a secondary transfer
step, and a guide step. In a plurality of the primary transfer
steps, a toner image on a plurality of image carriers are
primarily transferred to an intermediate transfer body. In
the secondary transfer step, the toner image on the in-
termediate transfer body is secondarily transferred to a
recording medium. In the guide step, the recording me-
dium is guided along a conveying direction. The guide
step is carried out so as to be finished during the sec-
ondary transfer step. A plurality of the primary transfer
steps include an upstream side primary transfer step,
and a downstream side primary transfer step carried out
after the upstream side primary transfer step. An absolute
value of a transfer bias of the downstream side primary
transfer step is larger than an absolute value of a transfer
bias of the upstream side primary transfer step. An ab-
solute value of a transfer bias of the secondary transfer
step is lowered when the guide step is finished.

[0006] The above and other objects, features, and ad-
vantages of the present disclosure will become more ap-
parent from the following description when taken in con-
junction with the accompanying drawings in which a pre-
ferred embodiment of the present disclosure is shown by
way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

FIG. 1 is a schematic view showing an outline of an
MFP (multifunction peripheral) according to an em-
bodiment of the present disclosure.

FIG.2is a sectional view showing a secondary trans-
fer roller and its periphery, in the MFP according to
the embodiment of the present disclosure.

FIG. 3 is a block diagram showing a control system
of the MFP according to the embodiment of the
present disclosure.

FIG. 4 is a sectional view showing a state where a
sheet passes through a fixing nip of a fixing device
when an image is printed on a first face of the sheet,
in the MFP according to the embodiment of the
present disclosure.
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FIG. 5is a sectional view showing a state before the
sheet enters a secondary transfer nip when the im-
age is printed on a second face of the sheet, in the
MFP according to the embodiment of the present
disclosure.

FIG. 6 is a table showing a result of an experiment
conducted to the first face of the sheet under a nor-
mal temperature and normal humidity environment.

FIG. 7 is a table showing a result of an experiment
conducted to the second face of the sheet under the
normal temperature and normal humidity environ-
ment.

FIG. 8 is a table showing a result of an experiment
conducted to the first face of the sheet under a high
temperature and high humidity environment.

FIG. 9 is a table showing a result of an experiment
conducted to the second face of the sheet under the
high temperature and high humidity environment.

FIG. 10 is a table showing a result of an experiment
conducted to the first face of the sheet under a low
temperature and low humidity environment.

FIG. 11 is a table showing a result of an experiment
conducted to the second face of the sheet under the
low temperature and low humidity environment.

DETAILED DESCRIPTION

[0008] Hereinafter, an MFP 1 (image forming appara-
tus) according to an embodiment of the present disclo-
sure will be described with reference to the drawings.
Arrows L, R, U and Lo optionally added to each drawing
indicate a left side, aright side, an upper side and a lower
side of the MFP 1, respectively.

[0009] Firstly, an outline of the configuration of the MFP
1 will be explained.

[0010] As shown in FIG.1, the MFP 1 includes a box-
formed MFP main body 2 (apparatus main body). In an
upper end part of the MFP main body 2, animage reading
device 3 to read an original image is arranged. In an
upper part of the MFP main body 2, a sheet ejecting tray
4 is arranged below the image reading device 3. In the
upper part of the MFP main body 2, four toner containers
5Y, 5C, 5M, 5K are housed below the sheet ejecting tray
4. Each toner container 5Y, 5C, 5M, 5K contains a toner
of yellow, cyan, magenta, and black, respectively.
[0011] Inthe roughly middle part of the MFP main body
2, four image forming parts 6Y, 6C, 6M, 6K are housed.
Each image forming part 6Y, 6C, 6M, 6K corresponds to
the toner of yellow, cyan, magenta, and black, respec-
tively. Image forming parts 6Y, 6C, 6M, 6K include pho-
tosensitive drums 7Y, 7C, 7M, 7K (image carriers), re-
spectively. Each image forming part 6Y, 6C, 6M, 6K is
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provided with a charger 8, a developing device 9, and a
cleaning device 10 around each photosensitive drum 7Y,
7C, 7TM, 7K.

[0012] In a roughly middle part of the MFP main body
2, an intermediate transfer belt 11 (intermediate transfer
body) is arranged above the four image forming parts
6Y, 6C, 6M, 6K. The intermediate transfer belt 11 comes
into contact with each photosensitive drum 7Y, 7C, 7M,
7K. The intermediate transfer belt 11 is configured to be
runnable in a predetermined direction (see arrows X in
FIG.1).

[0013] Inside the intermediate transfer belt 11, four pri-
mary transfer rollers 12Y, 12C, 12M, 12K (primary trans-
fer members) are arranged along a lower face of the in-
termediate transfer belt 11. Each primary transfer roller
12Y, 12C, 12M, 12K corresponds to the toner of yellow,
cyan, magenta, and black, respectively. Each primary
transfer roller 12Y, 12C, 12M, 12K faces each photosen-
sitive drum 7Y, 7C, 7M, 7K via the intermediate transfer
belt 11 and sandwiches the intermediate transfer belt 11
with each photosensitive drum 7Y, 7C, 7M, 7K. According
to this, a primary transfer nip N1 is formed between each
photosensitive drum 7Y, 7C, 7M, 7K and the intermediate
transfer belt 11, respectively. The primary transfer roller
12K (downstream side primary transfer member) is ar-
ranged at a downstream side of each primary transfer
roller 12Y, 12C, 12M (each upstream side primary trans-
fer member) in a running direction of the intermediate
transfer belt 11 (see the arrows X in FIG.1).

[0014] At a left end side of the intermediate transfer
belt 11, a cleaning unit 13 is arranged. The cleaning unit
13 includes a cleaning brush 14 configured to come into
contact with a surface of the intermediate transfer belt
11, a collecting roller 15 configured to come into contact
with the cleaning brush 14, and a cleaning blade 16 con-
figured to come into contact with the collecting roller 15.
[0015] In a lower part of the MFP main body 2, a laser
scanning device 17 is housed below the four image form-
ing parts 6Y, 6C, 6M, 6K. In a lower end part of the MFP
main body 2, a sheet feeding tray 18 is housed below
the laser scanning device 17. In the sheet feeding tray
18, a sheet S (recording medium) is accommodated.
[0016] At a right side part of the MFP main body 2, a
conveying path 19 for the sheet S is arranged. At a lower
end part (upstream end part) of the conveying path 19,
a sheet feeding part 20 is arranged. At an intermediate
stream part of the conveying path 19, a secondary trans-
fer roller 21 (secondary transfer member) is arranged.
Between the secondary transfer roller 21 and the inter-
mediate transfer belt 11, a secondary transfer nip N2 is
formed. At an upper part (downstream part) of the con-
veying path 19, a fixing device 22 is arranged. The fixing
device 22 includes a fixing belt 23 (fixing member) and
apressuring roller 24 (pressuring member). Between the
fixing belt 23 and the pressuring roller 24, a fixing nip N
is formed. At an upper end part (a downstream end part)
of the conveying path 19, a sheet ejecting unit 25 is ar-
ranged. At the right side of the conveying path 19, an



5 EP 3 139 217 A1 6

inversion path 26 for duplex printing is arranged.

[0017] Next, the operation of the MFP 1 will be ex-
plained.

[0018] When an instruction to start printing is given to
the MFP 1, firstly, a surface of each photosensitive drum
7Y, 7C, 7TM, 7K is electrically charged by the charger 8
of each image forming part 6Y, 6C, 6M, 6K. Then, an
electrostatic latentimage is formed on the surface of each
photosensitive drum 7Y, 7C, 7M, 7K by a laser light (refer
to an arrow P in FIG.1) from the laser scanning device
17. Then, the electrostatic latent image is developed by
the developing device 9 of each image forming part 6Y,
6C, 6M, 6K by using the toner supplied from each toner
container 5Y, 5C, 5M, 5K, so that a tonerimage is formed
on each photosensitive drum 7Y, 7C, 7M, 7K. The toner
image (color tonerimage) formed on each photosensitive
drum 7Y, 7C, 7M is primarily transferred to the interme-
diate transfer belt 11 by each primary transfer roller 12Y,
12C, 12M, respectively (these are "upstream side prima-
ry transfer steps"). The toner image (black toner image)
formed on the photosensitive drum 7K is primarily trans-
ferred to the intermediate transfer belt 11 by the primary
transfer roller 12K (this is a "downstream side primary
transfer step"). The downstream side primary transfer
stepis carried out after each upstream side primary trans-
fer step. According to this, a full-color toner image is
formed on the intermediate transfer belt 11. Incidentally,
the toner remained on each photosensitive drum 7Y, 7C,
7M, 7K is removed by the cleaning device 10 of each
image forming part 6Y, 6C, 6M, 6K.

[0019] On the other hand, the sheet S picked from the
sheet feeding tray 18 by the sheet feeding part 20 is con-
veyed to a downstream side of the conveying path 19
and enters the secondary transfer nip N2. In the second-
ary transfer nip N2, the full-color toner image formed on
the intermediate transfer belt 11 is secondarily trans-
ferred to the sheet S by the secondary transfer roller 21
(This is a "secondary transfer step"). Incidentally, the ton-
er remained on the intermediate transfer belt 11 is re-
moved by the cleaning unit 13. Concretely, the toner re-
mained on the intermediate transfer belt 11 is removed
by the cleaning brush 14, collected from the cleaning
brush 14 by the collecting roller 15, and scraped from the
collecting roller 15 by the cleaning blade 16.

[0020] The sheet S to which the toner image is sec-
ondarily transferred is further conveyed to the down-
stream side of the conveying path 19 and enters the fixing
device 22. In the fixing nip N of the fixing device 22, the
tonerimage is fixed on the sheet S. The sheet S on which
the toner image is fixed is ejected on the sheet ejecting
tray 4 by the sheet ejecting unit 25.

[0021] Next, the secondary transfer roller 21 and its
periphery will be explained in detail. Incidentally, an arrow
Zin FIG. 2 indicates a conveying direction of the sheet S.
[0022] AsshowninFIG. 2,the secondary transferroller
21 faces a driving roller 30 via the intermediate transfer
belt 11. Around the driving roller 30, a right end part of
the intermediate transfer belt 11 is wound.
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[0023] At a lower left side of the secondary transfer
roller 21 (an upstream side in the conveying direction of
the sheet S), first and second guide members 31 and 32
are arranged. The first and second guide members 31
and 32 face each other via the conveying path 19. The
first guide member 31 is arranged at a left side (a side
of the intermediate transfer belt 11) of the conveying path
19. On aright face (inner face) of the first guide member
31, a first guide face 33 is formed. The first guide face
33 is curved in a shape of an arc toward a left side (a
side remote from the conveying path 19). The second
guide member 32 is arranged at a right side (a side of
the secondary transfer roller 21) of the conveying path
19. Onaleftface (innerface) of the second guide member
32, a second guide face 34 is formed. The second guide
face 34 is curved in a shape of an arc toward the left side
(a side approaching the conveying path 19. A curvature
of the arc formed by the second guide face 34 is larger
than a curvature of the arc formed by the first guide face
33.

[0024] At a lower side (an upstream side in the con-
veying direction of the sheet S) of the first and second
guide members 31and 32, a sheetsensor 35 is arranged.
The sheet sensor 35 is composed of an optical sensor,
for example, and has a function of detecting the sheet S.

[0025] Next, a control system of the MFP 1 will be ex-
plained.
[0026] As shown in FIG. 3, the MFP 1 includes a con-

troller 40. The controller 40 is connected to a storage part
41, and the controller 40 is configured to control each
part of the MFP 1 based on a control program or control
data stored in the storage part 41.

[0027] The controller 40 is connected to a driving
source 42 composed of a motor or the like, and the driving
source 42 is connected to the driving roller 30. When the
driving source 42 rotates the driving roller 30 based on
a signal from the controller 40, the intermediate transfer
belt 11 whose right end part is wound around the driving
roller 30 runs.

[0028] The controller40 is connected to the sheet sen-
sor 35 and a detecting result is outputted to the controller
40 when the sheet sensor 35 detects the sheet S.
[0029] The controller 40 is connected to primary trans-
fer bias applying parts 43Y, 43C, 43M, 43K, and each
primary transfer bias applying part 43Y, 43C, 43M 43K
is connected to each primary transfer roller 12Y, 12C,
12M, 12K, respectively. When the toner image on each
photosensitive drum 7Y, 7C, 7M, 7K is primarily trans-
ferred to the intermediate transfer belt 11, the controller
40 controls a primary transfer bias applied from each
primary transfer bias applying part 43Y, 43C, 43M, 43K
to each primary transfer roller 12Y, 12C, 12M, 12K.
[0030] The controller 40 is connected to a secondary
transfer bias applying part 44, and the secondary transfer
bias applying part44 is connected to the secondary trans-
fer roller 21. When the toner image on the intermediate
transfer belt 11 is secondarily transferred to the sheet S,
the controller 40 controls a secondary transfer bias ap-
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plied from the secondary transfer bias applying part 44
to the secondary transfer roller 21.

[0031] When the sheet S passes through the second-
ary transfer nip N2 in the MFP 1 applying the above-
mentioned configuration, as shown in FIG. 2, the firstand
second guide members 31 and 32 guide the sheet S
along the conveying direction (this is a "guide step"). At
this time, a lower end part (an end part at a downstream
side in the conveying direction) of the sheet S moves in
a state of coming into contact with the first guide face 33
of the first guide member 31.

[0032] Incidentally, a start timing of the above-men-
tioned guide step is earlier than a start timing of the
above-mentioned secondary transfer step. Further, an
end timing of the above-mentioned guide step is later
than the start timing of the secondary transfer step and
is earlier than an end timing of the above-mentioned sec-
ondary transfer step. That is, the above-mentioned guide
step is carried out so as to be finished during the above-
mentioned secondary transfer step.

[0033] Meanwhile, when thelower end part ofthe sheet
S passes through the first guide face 33 of the first guide
member 31, the lower end part of the sheet S separates
from the first guide face 33 of the first guide member 31
(see a dotted line in FIG. 2). According to this, a posture
of the lower end part of the sheet S becomes unstable
and the lower end part of the sheet S is significantly dis-
placed in some cases. When such a phenomenon oc-
curs, there is a concern that electric discharge occurs in
a surrounding area of the secondary transfer roller 21,
and a transfer failure (so-called "void"), which brings
about loss of a part of an image, occurs. Such a transfer
failure occurs in particular when the image is printed on
a relatively stiff sheet S, such as a cardboard or an OHP
sheet (Overhead Projector sheet).

[0034] Hence, the controller 40 lowers an absolute val-
ue of the secondary transfer bias when the lower end
part of the sheet S separates from the first guide face 33
of the first guide member 31 (when the guide step is fin-
ished). In other words, the controller 40 makes the ab-
solute value of the secondary transfer bias after the lower
end part of the sheet S separates from the first guide face
33 of the first guide member 31 smaller than the absolute
value of the secondary transfer bias when the lower end
part of the sheet S comes into contact with the first guide
face 33 of the first guide member 31. By performing such
control, itis possible to prevent occurrence of the electric
discharge inthe surrounding area of the secondary trans-
ferroller 21 when the guide step is finished, so that, even
when the image is printed on the relatively stiff sheet S,
such as the cardboard or the OHP sheet, the transfer
failure hardly occurs.

[0035] Incidentally, for example, the controller 40 cal-
culates a time at which the lower end part of the sheet S
separates from the first guide face 33 of the first guide
member 31, by adding a time the lower end part of the
sheet S takes to move from a detecting position of the
sheet sensor 35 to an upper end part of the first guide
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face 33 of the first guide member 31 to a time at which
the sheet sensor 35 detects the lower end part of the
sheet S. Incidentally, the controller 40 may lower the ab-
solute value of the secondary transfer bias simultane-
ously with the separation of the lower end part of the
sheet S from the first guide face 33 of the first guide mem-
ber 31, or may lower the absolute value of the secondary
transfer bias immediately before or immediately after the
lower end part of the sheet S separates from the first
guide face 33 of the first guide member 31.

[0036] By the way, in the present embodiment, at the
downstream side of each primary transfer roller 12Y,
12C, 12M (each color primary transfer roller) in the run-
ning direction of the intermediate transfer belt 11 (see
the arrows X in FIG. 1), the primary transfer roller 12K
(black primary transfer roller) is arranged. According to
this relationship, when a color toner image is primarily
transferred to the intermediate transfer belt 11 by each
primary transfer roller 12Y, 12C, 12M, and then passes
through the primary transfer roller 12K, a charging
amount of the color toner image increases. Meanwhile,
a black toner image is primarily transferred to the inter-
mediate transfer belt 11 by the primary transfer roller 12K
and then does not pass through another primary transfer
roller, and therefore a charging amount of the black toner
image does not increase. Hence, the charging amount
of the color toner image is likely to be higher than the
charging amount of the black tonerimage, and the charg-
ing amount of the toner image on the intermediate trans-
fer belt 11 is likely to be uneven.

[0037] When the charging amount of the toner image
on the intermediate transfer belt 11 becomes uneven as
mentioned above, a range of the secondary transfer bias
which causes the electric discharge becomes different
by each color, and it becomes difficult to prevent the
transfer failure due to the electric discharge during sec-
ondary transfer for all colors. Hence, it is necessary to
make the charging amount of the toner image on the
intermediate transfer belt 11 uniform.

[0038] However, by controlling the secondary transfer
bias as described above, it is not possible to make the
charging amount of the toner image on the intermediate
transfer belt 11 uniform. Hence, by controlling the sec-
ondary transfer bias as described above, itis not possible
to reliably prevent occurrence of the transfer failure for
all of the color toner image, the black toner image, and
a secondary color toner image (toner image obtained by
overlaying color toner images).

[0039] Hence, the controller 40 makes an absolute val-
ue of the primary transfer bias applied to the primary
transfer roller 12K larger than an absolute value of the
primary transfer bias applied to each primary transfer roll-
er 12Y, 12C, 12M. By performing such control, it is pos-
sible to increase the charging amount of the black toner
image, to prevent the charging amount of the color toner
image from getting larger than the charging amount of
the black toner image and to make the charging amount
of the toner image on the intermediate transfer belt 11
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uniform. Consequently, it is possible to reliably prevent
the occurrence of the transfer failure for all of the color
toner image, the black toner image and the secondary
color toner image.

[0040] By the way, when the MFP 1 applying the
above-mentioned configuration performs the duplex
printing, the secondary transfer roller 21 secondarily
transfers the toner image to a first face of the sheet S,
and the toner image is fixed to the first face of the sheet
S in the fixing nip N of the fixing device 22. Thus, the
image is printed on the first face of the sheet S. Next, the
sheet S is conveyed to the inversion path 26 to invert the
sheet S having the first face and a second face. Further,
the secondary transfer roller 21 secondarily transfers the
toner image to the second face (a face at a side opposite
to the first face) of the sheet S, the toner image is fixed
to the second face of the sheet S in the fixing nip N of
the fixing device 22. Thus, the image is printed on the
second face of the sheet S, and the duplex printing is
finished.

[0041] When the image is printed on the first face of
the sheet as mentioned above, and when the sheet pass-
es through the fixing nip N of the fixing device 22, as
shown in FIG. 4, the sheet S is curled leftward (a side of
the fixing belt 23). When the sheet S curved leftward in
this way is inverted in the inversion path 26, as shown in
FIG. 5, the sheet S is curled rightward. According to this
relationship, it is more likely that the lower end part of the
sheet S is significantly displaced when the lower end part
of the sheet S separates from the first guide face 33 of
the first guide member 31, and the transfer failure is more
likely to occur in a case where the image is printed on
the second face of the sheet than in a case where the
image is printed on the first face of the sheet S.

[0042] Hence, the controller 40 makes a separating
absolute value (an absolute value of the secondary trans-
fer bias after the lower end part of the sheet S separates
from the first guide face 33 of the first guide member 31)
smaller and makes a downstream side absolute value
(an absolute value of the primary transfer bias applied to
the primary transfer roller 12K) smaller in the case where
the image is printed on the second face of the sheet S
than in the case where the image is printed on the first
face of the sheet S. By performing such control, it is pos-
sible to reliably prevent the occurrence of the transfer
failure both in the case where the image is printed on the
first face of the sheet S and in the case where the image
is printed on the second face of the sheet S.

[0043] Further, values of the primary transfer bias and
the secondary transfer bias to be needed are different in
a case where temperature and humidity inside the MFP
1 are relatively high and in a case where the temperature
and the humidity inside the MFP 1 are relatively low.
Hence, there is a concern that the transfer failure occurs
if the values of the primary transfer bias and the second-
ary transfer bias are the same in the case where the
temperature and the humidity inside the MFP 1 are rel-
atively high and in the case where the temperature and
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the humidity inside the MFP 1 are relatively low.

[0044] Hence, the controller 40 increases the absolute
values of the primary transfer bias and the secondary
transfer bias according to an increase of the temperature
and the humidity inside the MFP 1. By performing such
control, it is possible to optimize the absolute values of
the primary transfer bias and the secondary transfer bias
according to the temperature and the humidity inside the
MFP 1.

[0045] Further,inthe presentembodiment, the primary
transferrollers 12Y, 12C, 12M primarily transfer the color
toner image to the intermediate transfer belt 11 and the
primary transfer roller 12K primarily transfers the black
toner image to the intermediate transfer belt 11. By ap-
plying such a configuration, itis possible to reliably trans-
fer both of the color and black toner images to the sheet.
[0046] Inthe presentembodiment, the absolute values
of the primary transfer bias and the secondary transfer
bias are increased according to the increase of the tem-
perature and the humidity inside the MFP 1. In other em-
bodiments, the absolute values of the primary transfer
bias and the secondary transfer bias may be increased
according to the increase of one of the temperature and
the humidity inside the MFP 1.

[0047] In the present embodiment, the time at which
the lower end part of the sheet S separates from the first
guide face 33 of the first guide member 31 is calculated
by adding the time the lower end part of the sheet S takes
to move from the detecting position of the sheet sensor
35 to the upper end part of the first guide face 33 of the
first guide member 31 to the time at which the sheet sen-
sor 35 detects the lower end part of the sheet S. In other
embodiments, the time at which the lower end part of the
sheet S separates from the first guide face 33 of the first
guide member 31 may be calculated by adding the time
the lower end part of the sheet S takes to move from a
starting position of conveyance to the upper end part of
the first guide face 33 of the first guide member 31 to the
time at which the conveyance of the sheet S is started.
That is, the detecting result of the sheet sensor 35 may
or may not be used when the time at which the lower end
part of the sheet S separates from the first guide face 33
of the first guide member 31 is calculated.

[0048] Control of the secondary transfer bias (control
of lowering the absolute value of the secondary transfer
bias when the lower end part of the sheet S separates
from the first guide face 33 of the first guide member 31)
and control of the primary transfer bias (control of making
the absolute value of the primary transfer bias applied to
the primary transfer roller 12K larger than the absolute
value of the primary transfer bias applied to the primary
transfer rollers 12Y, 12C, 12M) according to the present
embodiment may be applied to the case where the image
is printed on the sheet S of all sorts, or may be applied
to only the case where the image is printed on the rela-
tively stiff sheet, such as the cardboard orthe OHP sheet.
Especially, the control of the primary and secondary
transfer biases according to the present embodiment
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may preferably be applied to a case where the image is
printed on the cardboard which has a basis weight of not
less than 200 g/m”2.

[0049] Inthe present embodiment, the configuration of
the present disclosure is applied to the MFP 1. In other
embodiments, the configuration of the present disclosure
may be applied to an image forming apparatus other than
the MFP 1, such as a copying machine, a scanner, or a
facsimile.

<Experiment>

[0050] Experiments were conducted to prove an effect
of the present disclosure by performing control according
to examples of the present disclosure and control accord-
ing to comparative examples.

(Experiment Conditions)

[0051] Underanormaltemperature and normal humid-
ity environment (an environment in which temperature is
23°C and humidity is 50%), a high temperature and high
humidity environment (an environment in which temper-
ature is 32.5°C and humidity is 80%) and a low temper-
ature and low humidity environment (an environment in
which temperature is 10°C and humidity is 10%), the ex-
periments to transfer the toner image to the first face and
the second face of the sheet S were conducted. For these
experiments, a tandem-type MFP 1 including the inter-
mediate transfer belt 11 was used. The configuration of
the MFP 1 used for the experiments is the same as the
configuration of the MFP 1 according to the present em-
bodiment (see FIGS. 1 and 2), and therefore an expla-
nation will be omitted. A linear velocity of the MFP 1 was
109 mm/sec. A cardboard of 200 g was used as the sheet
S.

(Experiment Result)

[0052] FIGS. 6 to 11 show results of the experiments
under each experiment condition.

[0053] In FIGS. 6 to 11, each number written below
each letter of Y, C, M, and K in a field of "PRIMARY
TRANSFER BIAS (-pA)" indicates the value of the pri-
mary transfer bias applied to each primary transfer roller
12Y, 12C, 12M, 12K. Each number written below "DUR-
ING CONTACT" in a field of "SECONDARY TRANSFER
BIAS (-pA)" indicates a value of the secondary transfer
bias when the lower end part of the sheet S comes into
contact with the first guide face 33 of the first guide mem-
ber 31. Each number written below characters of "AFTER
SEPARATION" in the field of "SECONDARY TRANS-
FER BIAS (-pA)" indicates a value of the secondary
transfer bias after the lower end part of the sheet S sep-
arates from the first guide face 33 of the first guide mem-
ber 31. O or X written below each letter of Y, C, M, Kand
Blue in a field of "TRANSFER RESULT" indicates a re-
sult, which is obtained by visually checking, as to whether
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or not the transfer failure of the toner image of yellow,
cyan, magenta, black and blue occurred. Incidentally, a
100% solid toner image of primary colors of yellow, cyan,
magenta and black was transferred to the sheet, and a
200% solid toner image of a secondary color of blue ob-
tained by overlaying a 100% solid toner image of magen-
ta and a 100% solid toner image of cyan was transferred
to the sheet.

[0054] In FIGS. 6 to 11, comparative example 1 is an
example where both of the control to lower the absolute
value of the secondary transfer bias when the lower end
part of the sheet S separates from the first guide face 33
of the first guide member 31 and the control to make the
absolute value of the primary transfer bias applied to the
primary transfer roller 12K larger than the absolute value
of the primary transfer bias applied to each primary trans-
fer roller 12Y, 12C, 12M were not performed. Compara-
tive examples 2 and 3 are examples where the control
to lower the absolute value of the secondary transfer bias
when the lower end part of the sheet S separates from
the first guide face 33 of the first guide member 31 was
performed, but the control to make the absolute value of
the primary transfer bias applied to the primary transfer
roller 12K larger than the absolute value of the primary
transfer bias applied to each primary transfer roller 12Y,
12C, 12M was not performed. The examples 1 and 2 are
examples where both of the control to lower the absolute
value of the secondary transfer bias when the lower end
part of the sheet S separates from the first guide face 33
of the first guide member 31 and the control to make the
absolute value of the primary transfer bias applied to the
primary transfer roller 12K larger than the absolute value
of the primary transfer bias applied to each primary trans-
fer roller 12Y, 12C, 12M were performed. Incidentally,
according to the examples 1 and 2, the secondary trans-
fer bias was lowered when a lower part of the sheet S (a
part which is 7 mm above the lower end part of the sheet
S) passed through the secondary transfer nip N2, and
the secondary transfer bias was switched to an inverse
polarity when the lower end part of the sheet S passed
through the secondary transfer nip N2.

[0055] AsshowninFIGS. 6to 11, underall experiment
conditions, the transfer failure occurred in a part of colors
or all of the colors with regard to comparative examples
1 to 3. This shows that it is not possible to sufficiently
prevent the transfer failure by performing the control ac-
cording to comparative examples 1 to 3. By contrast with
this, under all experiment conditions, the transfer failure
of the image of any color did not occur in the examples
1 and 2. This shows that, by performing the control ac-
cording to the examples 1 and 2 of the presentdisclosure,
it is possible to reliably prevent the transfer failure.
[0056] Further,asshowninFIGS.6and?7,itis possible
to reliably prevent the transfer failure by making the ab-
solute value of the secondary transfer bias after the lower
end part of the sheet S separates from the first guide face
33 of the first guide member 31 smaller in the case where
the image is printed on the second face of the sheet S
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than in the case where the image is printed on the first
face of the sheet S.

[0057] Furthermore, as shown in FIGS. 6 and 7, it is
possible to reliably prevent the transfer failure by making
the absolute value of the primary transfer bias applied to
the primary transfer roller 12K smaller in the case where
the image is printed on the second face of the sheet S
than in the case where the image is printed on the first
face of the sheet S.

[0058] Still further, as shown in FIGS. 6 and 8, by in-
creasing the absolute values of the primary transfer bias
and the secondary transfer bias according to the increase
of the temperature and the humidity inside the MFP 1, it
is possible to reliably prevent the transfer failure.
[0059] As shown in FIG. 6, when the toner image is
transferred to the first face of the sheet S under the normal
temperature and normal humidity environment, the pri-
mary transfer bias applied to the primary transfer roller
12K is preferably 7 to 10 (-pA). As shown in FIG. 7, when
the toner image is transferred to the second face of the
sheet S under the normal temperature and normal hu-
midity environment, the primary transfer bias applied to
the primary transfer roller 12K is preferably 6 to 9 (-pA).
As shown in FIGS. 8 and 9, when the toner image is
transferred to one of the first and second faces of the
sheet S under the high temperature and high humidity
environment, the primary transfer bias applied to the pri-
mary transfer roller 12K is preferably 10 to 14 (-p.A). As
shown in FIGS. 10 and 11, when the toner image is trans-
ferred to one of the first and second faces of the sheet S
under the low temperature and low humidity environ-
ment, the primary transfer bias applied to the primary
transfer roller 12K is preferably 7 to 11 (-uwA). When the
primary transfer bias applied to the primary transfer roller
12K exceeds each of the above-mentioned upper limit
values, there is a concern that the color toner image is
excessively charged and the transfer failure occurs dur-
ing the secondary transfer of the color toner image.
Meanwhile, when the primary transfer bias applied to the
primary transfer roller 12K is less than each of the above-
mentioned lower limit values, there is a concern that the
charging amount of one or both of color and black toner
images becomes insufficient and the transfer failure oc-
curs during the secondary transfer.

[0060] Further, as described above, the sheet S is
more likely to be curled rightward and therefore the elec-
tric discharge is more likely to occur during the secondary
transfer, in the case where the image is printed on the
second face of the sheet S than in the case where the
image is printed on the first face of the sheet S. Hence,
it is preferable to make a proportion of the secondary
transfer bias after the separation (the secondary transfer
bias after the lower end part of the sheet S separates
from the first guide face 33 of the first guide member 31)
to the secondary transfer bias during contact (the sec-
ondary transfer bias when the lower end part of the sheet
S comes into contact with the first guide face 33 of the
first guide member 31) smaller in the case where the
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toner image is transferred to the second face of the sheet
S than in the case where the toner image is transferred
to the first face of the sheet S.

[0061] For example, under the normal temperature
and normal humidity environment, when the toner image
is transferred to thefirst face of the sheet S, the proportion
of the secondary transfer bias after the separation to the
secondary transfer bias during the contact is 55 to 70%,
and, when the toner image is transferred to the second
face of the sheet S, the proportion of the secondary trans-
fer bias after the separation to the secondary transfer
bias during the contactis 30to 50%. Further, forexample,
under the high temperature and high humidity environ-
ment or the low temperature and low humidity environ-
ment, when the toner image is transferred to the first face
of the sheet S, the proportion of the secondary transfer
bias after the separation to the secondary transfer bias
during the contact is 80 to 90%, and, when the toner
image is transferred to the second face of the sheet S,
the proportion of the secondary transfer bias after the
separation to the secondary transfer bias during the con-
tact is 60 to 70%.

[0062] Incidentally, in the above-mentioned numerical
example, the controller 40 makes the proportion (80 to
90%) of the secondary transfer bias after the separation
to the secondary transfer bias during the contact in the
case where the toner image is transferred to the first face
of the sheet S under the high temperature and high hu-
midity environment or the low temperature and low hu-
midity environment larger than the proportion (55 to 70%)
of the secondary transfer bias after the separation to the
secondary transfer bias during the contact in the case
where the toner image is transferred to the first face of
the sheet S under the normal temperature and normal
humidity environment. Similarly, the controller 40 makes
the proportion (60 to 70%) of the secondary transfer bias
after the separation to the secondary transfer bias during
the contact in the case where the toner image is trans-
ferred to the second face of the sheet S in the high tem-
perature and high humidity environment or the low tem-
perature and low humidity environment larger than the
proportion (30 to 50%) of the secondary transfer bias
after the separation to the secondary transfer bias during
the contact in the case where the toner image is trans-
ferred to the second face of the sheet S in the normal
temperature and normal humidity environment. That is,
the controller 40 makes a secondary transfer proportion
(a proportion of the secondary transfer bias after the low-
er end part of the sheet S separates from the first guide
face 33 of the first guide member 31 to the secondary
transfer bias when the lower end part of the sheet S
comes into contact with the first guide face 33 of the first
guide member 31) larger in the case where the image is
printed on the sheet S in the high temperature and high
humidity environment or the low temperature and low
humidity environment than in the case where the image
is printed on the sheet S in the normal temperature and
normal humidity environment.
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Claims

1.

An image forming apparatus (1) comprising:

a plurality of image carriers (7Y, 7C, 7M, 7K)
configured to carry a toner image;

an intermediate transfer body (11) configured to
come into contact with a plurality of the image
carriers (7Y, 7C, 7TM, 7K);

a plurality of primary transfer members (12Y,
12C, 12M, 12K) configured to primarily transfer
the toner image on a plurality of the image car-
riers (7Y, 7C, 7M, 7K) to the intermediate trans-
fer body (11);

a secondary transfer member (21) configured to
secondarily transfer the toner image on the in-
termediate transfer body (11) to a recording me-
dium (S);

a first guide member (31) arranged at an up-
stream side of the secondary transfer member
(21) in a conveying direction of the recording
medium (S) and configured to guide the record-
ing medium (S) along the conveying direction;
and

a controller (40) configured to control both of a
primary transfer bias applied to a plurality of the
primary transfer members (12Y, 12C, 12M, 12K)
when the toner image on a plurality of the image
carriers (7Y, 7C, 7M, 7K) is primarily transferred
to the intermediate transfer body (11) and a sec-
ondary transfer bias applied to the secondary
transfer member (21) when the toner image on
the intermediate transfer body (11) is secondar-
ily transferred to the recording medium (S),

wherein a plurality of the primary transfer members
(12Y, 12C, 12M, 12K) include:

an upstream side primary transfer member
(12Y, 12C, 12M); and

a downstream side primary transfer member
(12K) arranged at a downstream side of the up-
stream side primary transfer member (12Y, 12C,
12M) in a running direction of the intermediate
transfer body (11), and

the controller (40) makes an absolute value of
the primary transfer bias applied to the down-
stream side primary transfer member (12K) larg-
er than an absolute value of the primary transfer
bias applied to the upstream side primary trans-
fer member (12Y, 12C, 12M), and

the controller (40) lowers an absolute value of
the secondary transfer bias when a downstream
end part of the recording medium (S) in the con-
veying direction separates from the first guide
member (31).

2. Theimage forming apparatus (1) according to claim
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1, further comprising an inversion path (26) config-
ured to invert the recording medium (S) having a first
face and a second face so as to print an image on
the second face of the recording medium (S) after
an image is printed on the first face of the recording
medium (S),

wherein the controller (40) makes a separating ab-
solute value smaller in a case where the image is
printed on the second face of the recording medium
(S) than in a case where the image is printed on the
first face of the recording medium (S), the separating
absolute value being an absolute value of the sec-
ondary transfer bias after the downstream end part
of the recording medium (S) in the conveying direc-
tion separates from the first guide member (31).

The image forming apparatus (1) according to claim
1 or 2, further comprising an inversion path (26) con-
figured to invert the recording medium (S) having a
first face and a second face so as to print an image
on the second face of the recording medium (S) after
an image is printed on the first face of the recording
medium (S),

wherein the controller (40) makes a downstream side
absolute value smaller in a case where the image is
printed on the second face of the recording medium
(S) than in a case where the image is printed on the
first face of the recording medium (S), the down-
stream side absolute value being an absolute value
of the primary transfer bias applied to the down-
stream side primary transfer member (12K).

The image forming apparatus (1) according to any
one of claims 1-3,

wherein the controller (40) increases absolute val-
ues of the primary transfer bias and the secondary
transfer bias according to an increase of at least one
of temperature or humidity inside the image forming
apparatus (1).

The image forming apparatus (1) according to any
one of claims 1-4,

wherein the upstream side primary transfer member
(12Y, 12C, 12M) is configured to primarily transfer a
color toner image to the intermediate transfer body
(11), and

the downstream side primary transfer member (12K)
is configured to primarily transfer a black tonerimage
to the intermediate transfer body (11).

The image forming apparatus (1) according to any
one of claims 1-5,

wherein the controller (40) makes a secondary trans-
fer proportion larger in a case where an image is
printed on the recording medium (S) under a high
temperature and high humidity environment or a low
temperature and low humidity environment than in
a case where the image is printed on the recording
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medium (S) under a normal temperature and normal
humidity environment, the secondary transfer pro-
portion being a proportion of the secondary transfer
bias after the downstream end part of the recording
medium (S) in the conveying direction separates
from the first guide member (31) to the secondary
transfer bias when the downstream end part of the
recording medium (S) in the conveying direction
comes into contact with the first guide member (31).

The image forming apparatus (1) according to any
one of claims 1-6,

wherein a first guide face (33) curved in a shape of
an arc toward a side remote from a conveying path
(19) of the recording medium (S) is arranged on an
inner face of the first guide member (31), and

the downstream end part of the recording medium
(S) in the conveying direction moves in a state of
coming into contact with the first guide face (33).

The image forming apparatus (1) according to claim
7, further comprising a second guide member (32)
configured to face the first guide member (31) via
the conveying path (19),

wherein a second guide face (34) curved in a shape
of an arc toward a side approaching the conveying
path (19) is arranged on an inner face of the second
guide member (32).

The image forming apparatus (1) according to claim
8,

wherein a curvature of the arc formed by the second
guide face (34) is larger than a curvature of the arc
formed by the first guide face (33).

10. An image forming method comprising:

a plurality of primary transfer steps of primarily
transferring a toner image on a plurality ofimage
carriers (7Y, 7C, 7M, 7K) to an intermediate
transfer body (11);

a secondary transfer step of secondarily trans-
ferring the toner image on the intermediate
transfer body (11) to a recording medium (S);
and

a guide step of guiding the recording medium
(S) along a conveying direction and being car-
ried out so as to be finished during the secondary
transfer step,

wherein a plurality of the primary transfer steps in-
clude:

an upstream side primary transfer step; and
adownstream side primary transfer step carried
out afterthe upstream side primary transfer step,
and

an absolute value of a transfer bias of the down-
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stream side primary transfer step is larger than
an absolute value of a transfer bias of the up-
stream side primary transfer step, and

an absolute value of a transfer bias of the sec-
ondary transfer step is lowered when the guide
step is finished.
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FI1G. 6

RESULT OF EXPERIMENT CONDUCTED TO FIRST FACE OF SHEET
UNDER NORMAL TEMPERATURE AND NORMAL HUMIDITY ENVIRONMENT

PRIMARY TRANSFER BIAS (-pA) SECONDARY TRANSFER BIAS (pA) TRANSFER RESULT
Y c n K DURNG | Shoaexron | Y | ¢ | # | & | Blue
COMPARATIVEL 4 4 4 4 40 40 x | x| x| x| x
COMPARATIVEL 4 41 4 4 40 25 ojolo|x]| o
COMPARATIVEL 4 4 4 4 40 15 x | x| x|o]| x
COMPARATIVER 4 4 4 7 40 40 x | x| x| x X
EXAMPLET | 4 4 4 7 40 25 o|lo|lo|lo| o
EXAMPLE 2 4 4 4 10 40 25 OO0 00O o

TRANSFER RESULT {3 TRANSFER FAILURE DID NOT OCCUR
TRANSFER RESULT X TRANSFER FAILURE OCCURRED
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FIG. 7

RESULT OF EXPERIMENT CONDUCTED TO SECOND FACE OF SHEET
UNDER NORMAL TEMPERATURE AND NORMAL HUMIDITY ENVIRONMENT

PRIMARY TRANSFER BIAS (-pA) SECONDARY TRANSFER BIAS (-pa) TRANSFER RESULT
2 I K e | SEbamamon | Y [ ¢ | % | K |Bie
POMEAIATIVE] 4 4 4 a 40 20 ojlo|Oo| x| O
COMPARATIVEL 4 | 4 4 4 40 10 x| x| x|lol| x
COMPARATIVE) 4 4 4 6 40 40 x | x| x| x| x
EXAMPLE 1 4 4 4 ] 40 20 101 0|0 O
EXAMPLE 2 4 4 4 g 40 20 O O O Q O

TRANSFER RESULT (¢ TRANSFER FAILURE DID NOT OUCUR
TRANSFER RESULT ! TRANSFER FAILURE OCCURRED
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FIG. 8

RESULT OF EXPERIMENT CONDUCTED TO FIRST FACE OF SHEET
UNDER HIGH TEMPERATURE AND HIGH HUMIDITY ENVIRONMENT

PRIMARY TRANSFER BIAS (/A || SECONDARY TRANSFER BIAS (1A) TRANSFER RESULT

Y ¢ U K Domme,y | Skpamamon | Y | ¢ | W | K | Blue
%ggggﬁ“f“ 8 8 8 8 60 60 x | x| x| x X
COMIARATIVEL o 8 8 8 60 50 ojolo|lx{|o0
ONIAATIVEL 8 8 8 8 60 20 x | x| x| o] x
CONTARIIVEL 8 8 8 10 60 60 x | x| x| x| x
EXAMPLE 1 8 8 8 10 60 50 ojlolo|lO| O
EXAMPLE 2 8 8 8 14 60 50 (ONE RO EE G BN I & 0

TRANSFER RESULT O TRANSFER FAILURE DID NOT OCCUR
TRANSTFER RESULT X TRANSFER FAILURE GCCURRED
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FIG. 9

RESULT OF EXPERIMENT CONDUCTED TO SECOND FACE OF SHEET
UNDER HIGH TEMPERATURE AND HIGH HUMIDITY ENVIRONMENT

PRIMARY TRANSFER BIAS (pa) SECONDARY TRANSFER BIAS (-pA) TRANSFER RESULT

Y ¢ [’ K DURING | Sieemon | Y | ¢ | W | K | Blue
g%ﬁﬁgﬁm 8 8 8 8 60 60 x | x| x| x x
gg{;ﬁ’gﬁg’gﬂ 8 8 8 8 60 50 C|O | x| x x
COMIAMATIVE| g 8 8 8 60 20 x{ix|lolo| o
COMPARATIVE! 8 8 8 10 60 60 x | x| x| x x
EXAMPLE 1 8 8 8 10 60 40 ojo|lolo]| O
EXAMPLE2 || 8 8 8 14 60 40 o|lo|o|lOo| O

TRANSFER RESULT (}: TRANSFER FAILURE DID NOT OCCUR
TRANSFER RESULT X : TRANSFER FAILURE QCCURRED
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FIG. 10

RESULT OF EXPERIMENT CONDUCTED TO FIRST FACE OF SHEET
UNDER LOW TEMPERATURE AND LOW HUMIDITY ENVIRONMENT

PRIMARY TRANSFER BIAS (-pA) SECONDARY TRANSFER BIAS (-uA) TRANSFER RESULT

Y ¢ M K DoRING: | Shpamamon | Y | © | M | K | Blue
E%ﬁﬁmﬂ 3 3 3 3 30 30 x | x| x| x x
g%ﬁfg’gw 3 3 3 3 30 25 Ol 0| x| x x
COMPARATIVE) 3 3 3 3 30 15 x| x]lo]lo| o
%ﬁgﬁm 3 3 3 7 30 30 x | x| x| % x
EXAMPLE 1 3 3 3 7 30 25 O1010 0 O
EXAMPLE 2 3 3 3 11 30 25 Oyl O0 |00 O

TRANSFER RESULT (). TRANSFER FAILURE DID NOT OCCUR
TRANSFER RESULT X : TRANSFER FAILURE OCCURRED
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FIG. 11

RESULT OF EXPERIMENT CONDUCTED TO SECOND FACE OF SHEET
UNDER LOW TEMPERATURE AND LOW HUMIDITY ENVIRONMENT

PRIMARY TRANSFER BIAS (1A) | SECONDARY TRANSFER BIAS (-uA) TRANSFER RESULT

Y ¢ B K DURING | Bbanazion | Y | € | M | K | Blue
COMPARATIVEY 3 3 3 3 30 30 x | x| x| x| x
mxapiEe | 3 3 3 3 30 25 O|lOo| x| x| x
COMPARATIVEL 3 3 3 3 30 15 x | x| x]o| x
%@gﬁg‘;ﬂ Bt 3 3 3 7 0 30 x | x| x| x %
EXAMPLE 1 3 3 3 7 30 20 ojlo|lo|o| ©
EXAMPLE 2 3 3 3 11 30 20 0] C | Q O

TRANSFER RESULT (" TRANSFER FAILURE DID NOT OCCUR
TRANSFER RESULT X: TRANSPER FAILURE OCCURRED

20



10

15

20

25

30

35

40

45

50

55

EP 3 139 217 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 16 17 4559

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
A US 2012/002996 Al (IZUMI HIDESHI [JP] ET (1,10 INV.
AL) 5 January 2012 (2012-01-05) G03G15/16
* the whole document * G03G15/01
A US 2012/099907 Al (IDEGUCHI TAKURO [DE]) 1,10
26 April 2012 (2012-04-26)
* the whole document *
A EP 2 397 912 Al (CANON KK [JP]) 1,10
21 December 2011 (2011-12-21)
* the whole document *
TECHNICAL FIELDS
SEARCHED (IPC)
GO3G
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 25 November 2016 Kys, Walter

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

21




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 139 217 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 16 17 4559

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

25-11-2016

Patent document Publication
cited in search report date

Patent family Publication
member(s) date

US 2012002996 Al 05-01-2012 CN 102314136 A 11-01-2012
JP 2012013813 A 19-01-2012
US 2012002996 Al 05-01-2012
US 2012099907 Al 26-04-2012 CN 102455638 A 16-05-2012
DE 102011084806 Al 26-04-2012
GB 2485029 A 02-05-2012
JP 5258863 B2 07-08-2013
JP 2012088556 A 10-05-2012
US 2012099907 Al 26-04-2012
EP 2397912 Al 21-12-2011 CN 102262382 A 30-11-2011
EP 2397912 Al 21-12-2011
JP 5171886 B2 27-03-2013
JP 2011252977 A 15-12-2011
US 2011293337 Al 01-12-2011

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

22



	bibliography
	abstract
	description
	claims
	drawings
	search report

