
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

27
1 

26
4

B
1

��&����������
(11) EP 1 271 264 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
17.08.2011 Bulletin 2011/33

(21) Application number: 02013436.7

(22) Date of filing: 13.06.2002

(51) Int Cl.:
G03G 15/20 (2006.01)

(54) Liquid application apparatus for a fixing device of an image forming apparatus

Vorrichtung zum Auftragen einer Flüssigkeit für eine Fixiervorrichtung eines Bilderzeugungsgerätes

Appareil pour appliquer un liquide pour un dispositif de fixage d’un appareil de formation d’images

(84) Designated Contracting States: 
DE FR GB

(30) Priority: 18.06.2001 JP 2001182864

(43) Date of publication of application: 
02.01.2003 Bulletin 2003/01

(73) Proprietor: Ricoh Company, Ltd.
Tokyo 143-8555 (JP)

(72) Inventors:  
• Yasui, Motokazu

Ohta-ku,
Tokyo 143-8555 (JP)

• Ehara, Masanao
Ohta-ku,
Tokyo 143-8555 (JP)

• Furukawa, Hideo
Ohta-ku,
Tokyo 143-8555 (JP)

• Yoshikawa, Masaaki
Ohta-ku,
Tokyo 143-8555 (JP)

• Yoshinaga, Hiroshi
Ohta-ku,
Tokyo 143-8555 (JP)

(74) Representative: Schwabe - Sandmair - Marx
Patentanwälte 
Stuntzstraße 16
81677 München (DE)

(56) References cited:  
• PATENT ABSTRACTS OF JAPAN vol. 009, no. 006 

(P-326), 11 January 1985 (1985-01-11) -& JP 59 
154479 A (KONISHIROKU SHASHIN KOGYO KK), 
3 September 1984 (1984-09-03)

• PATENT ABSTRACTS OF JAPAN vol. 013, no. 297 
(P-895), 10 July 1989 (1989-07-10) -& JP 01 076085 
A (CANON INC), 22 March 1989 (1989-03-22)

• PATENT ABSTRACTS OF JAPAN vol. 014, no. 415 
(P-1102), 7 September 1990 (1990-09-07) -& JP 02 
160274 A (CANON INC), 20 June 1990 (1990-06-20)



EP 1 271 264 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION

[0001] The present invention relates to a liquid appli-
cation apparatus which applies a liquid such as silicon
oil for preventing offset and an image formation appara-
tus which uses the liquid application apparatus. More
specifically, the present invention relates to the preven-
tion of nonuniform application of oil for preventing offset
in an offset prevention oil application mechanism provid-
ed in a fixing device which is used for an image formation
apparatus.

BACKGROUND OF THE INVENTION

[0002] An image formation apparatus such as a copier,
a printer or a facsimile is provided with a fixing device
which thermally fuses a toner image transferred onto a
recording sheet and which fixes the toner image.
[0003] As one configuration of the fixing device, there
is known a configuration which uses a heating roller sys-
tem. This heating roller system is provided to combine a
fixing roller including a heat source with a pressure roller
which is opposite to the fixing roller and which can rotate
to be interlocked with the fixing roller while being abutted
on the fixing roller to thereby act heat and pressure on
the toner image.
[0004] Since the heating roller system employs rollers
having a relatively high heat capacity, it takes long time
to raise the temperature of the rollers up to a predeter-
mined fixing temperature. To replace this configuration,
therefore, there is proposed a configuration in which a
belt of a very low heat capacity is used. According to the
latter configuration, the belt is laid on a pair of rollers, the
pressure roller is arranged to face one of the rollers, a
heat source is incorporated in the other roller and the belt
is thereby heated. This configuration is advantageous
not only in that the belt can be heated in shorter time and
time required to raise the belt temperature up to a pre-
determined temperature can be shortened but also in
that a part of the extended surface of the belt is put along
the peripheral surface of the pressure roller, whereby the
holding and conveying region or a so-called nip width of
a recording paper which carries the toner image can be
increased, a heating region for the toner image is in-
creased and fixing efficiency can be, therefore, improved.
[0005] The fixing device is provided with a constituent
element that prevents the inverted transfer or so-called
offset of toner in a fused state to a member on a side in
contact with the toner from occurring. As such a constit-
uent element, there is known one that applies an offset
prevention liquid which serves as a mold releasing agent.
[0006] To apply the offset prevention liquid, a felt, a
part of which is soaked in a liquid of an offset prevention
liquid tank, is employed, and the offset prevention liquid
is pumped up from the tank using the surface tension of
the felt.

[0007] The method of applying the offset prevention
liquid pumped up using the felt has the following disad-
vantage. If the felt is kept in contact with a member to
which the offset prevention liquid is supplied and to which
the roller or the belt corresponds, i.e., a target to which
a liquid is applied ("application target "), the pump-up ac-
tion of the felt is continued and the offset prevention liquid
becomes excessive on the surface of the application tar-
get, with the result that a part of the recording sheet which
carries the toner image may possibly be damaged.
[0008] To overcome this disadvantage, a configuration
in which the felt is brought into contact with the application
target only when the offset prevention liquid on the ap-
plication target is scant is conventionally proposed.
[0009] If the felt is provided in such a manner as to
come in contact with and be separated from the target
to which the offset prevention liquid is supplied, the
amount of the offset prevention liquid impregnated into
the felt sometimes changes by the evaporation of the
offset prevention liquid depending on the amount of im-
pregnated offset prevention liquid or a standby time re-
quired until the felt contacts with the application target.
If the amount of the offset prevention liquid impregnated
into the felt is large, in particular, the offset prevention
liquid is excessively supplied to the felt compared with
an instance in which the amount of the impregnated offset
prevention liquid is small. As a result, when the felt con-
tacts with the application target, the offset prevention liq-
uid has been excessively supplied to the application tar-
get. If so, every time the felt contacts with the application
target, then the offset prevention liquid is excessively ap-
plied to the member, the application target has sections
to which the excessive offset prevention liquid is applied
and those to which the offset prevention liquid is applied
less excessively and the nonuniform application of the
offset prevention liquid occur intermittently to the appli-
cation target. This phenomenon causes the same result
as that if the offset prevention liquid is transferred onto
the sheet on which the toner image to be fixed is carried
and spots are generated on the sheet. Consequently, a
corrugation phenomenon occurs to the sheet, disadvan-
tageously making the appearance of the sheet unfavo-
rable.
[0010] JP 59-154479 A relates to a fixing device for
copying machine. When copying operation is started and
a pressure contact roller goes up in a direction, it comes
into contact with a fixing heating roller and presses the
roller. The pressure contact roller starts rotation in the
direction of the arrow and the surface of the pressure
contact roller comes into contact with the tip of felt. Ac-
cordingly, soaked offset preventive solution is coated on
the surface of the pressure contact roller by capillary phe-
nomenon, and after uniformed by rotation of the roller,
shifts and forms a very thin film of offset preventive so-
lution onto the surface of the fixing heating roller. Thus,
toner is not transferred to the fixing heating roller. When
copying operation is completed, the pressure contact roll-
er goes down and its surface is separated from the tip of
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felt, and supply of the offset preventive solution is sus-
pended. Thus, soiling of recording paper due to exces-
sive supply and coating can be prevented, consumption
can be reduced, and durability of rollers can be improved.
[0011] JP 01-076085 A relates to a fixing device. When
it is detected by a detecting means that width of a transfer
material is widened, a solenoid is turned off and a felt
member is pressed against the surface of a fixing roller,
the felt member is allowed to abut on the fixing roller at
least for the time exceeding a one-rotation portion of the
roller, and thereafter, the solenoid is turned on and the
felt member is separated from the fixing roller, and there-
after, the transfer material of wide width is advanced to
a nip part. Accordingly, the part to which silicone oil is
adhered because it become a non-feed paper part at the
time of using a transfer material of narrow width in the
previous image forming work is brought to cleaning by
the felt member before becoming a feed paper part in
order that its part allows the transfer material of wide
width to pass through. In such a way, a satisfactory fixing
function can always be obtained irrespective of a dimen-
sion difference of the transfer material.
[0012] JP 02-160274 A relates to a fixing device. A
releasing agent is put in a releasing agent tank, is sucked
by a felt fixed only on the upper stream side of a support-
ing board and applies on a fixing roll that is allowed to
contact with and separated from the felt by a driving
means. With respect to the way that the fixing roll comes
into contact with the felt, the pressing part of the fixing
roll and the felt is provided above the axial center of the
fixing roll, the contact downstream area between the roll
and the felt is dependent only on the felt’s weight. There-
by, the felt is set to keep in a non-press state. Therefore,
a membrane is developed by the surface tension of the
releasing agent and the centrifugal force of the fixing roll.
Thereby, the occurrence of applying irregularity can be
prevented.

SUMMARY OF THE INVENTION

[0013] It is a general object of the present invention to
provide an improved and useful image forming apparatus
in which the above-mentioned problems are eliminated.
[0014] In order to achieve the above-mentioned object,
there is provided an image forming apparatus according
to claim 1.
[0015] Advantageous embodiments are defined by the
dependent claims.
[0016] Advantageously, the liquid application appara-
tus comprises a target to which a liquid is to be applied,
and an application unit which is arranged to come in con-
tact or get separated from the target and applies the liquid
to the target when in contact. The target performs cycle
motion, the application unit is formed of a felt which can
be impregnated with the liquid, and a minimum time for
which the application unit comes in contact with the target
is equal to or greater than a period of the cycle motion
of the target.

[0017] Advantageously, the image formation appara-
tus employs the liquid application apparatus according
to this invention.
[0018] Other objects and features of this invention will
become apparent from the following description with ref-
erence to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 is a schematic diagram for explaining the con-
figuration of an image formation apparatus which
employs a liquid application apparatus in one em-
bodiment of the present invention,
Fig. 2 is a cross-sectional view for explaining the
configuration of the liquid application apparatus
shown in Fig. 1,
Fig. 3 is a cross-sectional view for explaining the
principle configuration of a liquid supply unit used in
the liquid application apparatus shown in Fig. 2, and
Fig. 4 is a block diagram for explaining the configu-
ration of a control section which controls the contact
state of the liquid supply unit shown in Fig. 3.

DETAILED DESCRIPTION

[0020] Embodiment of the present invention will be ex-
plained hereinafter with reference to the accompanying
drawings.
[0021] Fig. 1 is a schematic diagram showing one ex-
ample of an image formation apparatus to which a liquid
application apparatus in one embodiment of the present
invention is applied. The image formation apparatus 1
shown in Fig. 1 is of not such a type as to discharge a
sheet to the outside of a housing but of an internal dis-
charge type allowing sheets to be discharged within the
housing.
[0022] The image formation apparatus 1 has a paper
discharge section 2 which is provided in almost a central
portion in the height direction of the housing 1A. An orig-
inal read section 3 and an image formation section 4 to
be explained later are provided in the upper section and
the lower section of the paper discharge section 2, re-
spectively.
[0023] In this embodiment, the image formation sec-
tion 4 includes a photosensitive drum 5 which corre-
sponds to a drum-like latent image carrier. The photo-
sensitive drum 5 is rotated counterclockwise in the figure
by a driving source, not shown.
[0024] A charge device 6, a write device 7, a develop-
ing device 8, a transfer device 9, and a cleaning device
10 used to execute an electrophotographic copying proc-
ess are arranged around the photosensitive drum 5 along
the rotating direction. A paper feed device 11 is provided
below the photosensitive drum 5. A fixing device 12 and
a paper discharge device 13 are arranged on the down-
stream of the transfer device 9 and the upstream of the
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paper discharge section 2 in a paper feed direction indi-
cated by a chain line.
[0025] A light source 3A and reflecting mirrors 3B for
changing an optical path are provided to scan an original
which is put on an original mount, reflected light from the
original is incident on an optical element 3D such as a
CCD via a read optical system 3C, and the incident light
is output, as original image information, to a control sec-
tion 14 by an optical component 3D.
[0026] The write device 7 is constituted to apply scan-
ning light from a polygon mirror 7A onto the photosensi-
tive drum 5 via a semiconductor laser, not shown, and a
reflecting mirror and an image formation lens which con-
stitute an image formation optical system, to thereby form
an electrostatic latent image.
[0027] The paper feed section 11 is provided with a
paper feed tray supply roller and a regist roller of well-
known structure. In the image formation apparatus 1
shown in Fig. 1, one more switchable paper feed tray is
provided on a part of the wall section of the image for-
mation apparatus 1 as indicated by a two-dot chain line.
[0028] The light emission of the semiconductor laser
is controlled based on an image signal from the control
section 14. The control section 14 controls the driving of
the semiconductor laser by the image signal according
to not only the image information from the original read
section 3 but also a printing signal if the apparatus 1 is
employed as a printer or a transmission signal if the ap-
paratus 1 is employed as a facsimile apparatus. Thus,
the control section 14 enables the image formation ap-
paratus 1 to have a property as a digital multifunction
machine which functions as not only a copier but also a
printer and a facsimile.
[0029] As shown in Fig. 1, the fixing device 12 has a
structure in which a heating roller 12A located on a side
in contact with a toner image carried on a recording sheet
such as a paper sheet supplied from the paper feed de-
vice 11 and a pressure roller 12B which is opposed to
the heating roller 12A and which can be interlocked with
the heating roller 12A, or has a structure, as shown in
Fig. 2, in which a fixing belt 12D abutted on the heating
roller 12A along the peripheral direction of the heating
roller 12A. The heating roller 12A and the fixing belt 12D
in the latter instance are the parts which differ in opera-
tion, i.e. , the heating roller 12A performs a rotating op-
eration and the fixing belt 12D performs a moving oper-
ation, but which can make a cycle movement in a coop-
erative manner.
[0030] The configuration of the fixing device 12 having
the latter structure will be explained below.
[0031] The fixing device 12 shown in Fig. 2 is provided
with the fixing belt 12D which is laid on the heating roller
12A including a heat source and on a fixing roller 12C
opposed to and abutted on the pressure roller 12B. The
fixing belt 12D can be moved in a direction in which the
recording sheet can be conveyed, through the rotation
of the fixing roller 12C located on a driving side.
[0032] The fixing belt 12D has an oil carrying layer

which consists of a heat resistant resin layer or a rubber
layer and which is provided on a surface layer thereof. A
part of the fixing belt 12D is extended along the peripheral
surface of the pressure roller 12B, whereby a nip width
can be set large when the recording sheet is held and
conveyed.
[0033] The recording sheet is conveyed toward a sec-
tion on which the fixing belt 12D and the pressure roller
12B are abutted on each other, by a guide section 12P
which is provided in the casing 12E of the fixing device
12. The recording sheet is conveyed while being held in
the abutted section between the fixing belt 12D and the
pressure roller 12B. By doing so, the toner image carried
on the surface of the recording sheet is fixed by heat
applied from the fixing belt 12D and the pressure applied
from the section in which the recording sheet is held. As
shown in Fig. 1, even if the heating roller 12A instead of
the fixing belt 12D is brought into direct contact with the
toner image carrying surface of the recording sheet, the
surface layer of the heating roller 12A has the same con-
figuration as that of the fixing belt 12D.
[0034] The fixing device 12 is provided with an appli-
cation apparatus 21 which applies a mold releasing agent
for offset prevention to the fixing belt 12D located on the
side in contact with the toner image.
[0035] As the offset prevention mold releasing agent,
a liquid such as silicon oil (to be referred to as "oil" here-
inafter) is used. The oil is leached out and supplied from
a liquid discharge section provided in the application ap-
paratus 21 to be explained later. In this embodiment,
therefore, the fixing belt 12D serves as an application
target to which the oil is applied.
[0036] Fig. 3 is a view for explaining the principle con-
figuration of the application apparatus 21. In Fig. 3, the
application apparatus 21 is provided with a bag member
21A, and is constituted to pump up the oil and to apply
the oil to the fixing belt 12D which serves as the applica-
tion target.
[0037] As shown in Fig. 3, the application apparatus
21 is provided with the bag member 21A which includes
an enclosed space 21A1 into which a liquid or the oil
used as the mold releasing agent in this embodiment is
filled. The bagmember 21A is constituted as an outer
envelope material formed of a combination of a polyester
film such as a PEN film (trademark of Teijin Ltd.) and an
aramid felt nonwoven fabric as indicated by a two-dot
chain line in Fig. 3.
[0038] The enclosed space 21A1 which can contain
the oil therein is set to have a larger volume than that of
the other sections of the bag member 21A so that the oil
can be filled into the enclosed space 21A1.
[0039] The enclosed space 21A1 is filled with pad-like
fiber 22 using cottons or the like which can be impreg-
nated with a liquid. By impregnating the fiber 22 with the
oil, the oil can be spread throughout the enclosed space
21A1 irrespectively of the tilt of the space 21A1. In this
embodiment, polyester cottons are used as the fiber 22.
[0040] In the bag member 21A, a liquid supply section
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21A2 and a liquid feedback section 21A3 are provided
on the front and rear surfaces of the bag member 21A,
respectively, to be isolated from each other except for
some part thereof. Namely, the liquid supply section
21A2 and the liquid feedback section 21A3 are isolated
from each other by a partition 23 a part of which contacts
with the oil in the enclosed space 21A1. At the position
of the partition 23 at which the partition 23 is out of contact
with the oil, the liquid supply section 21A2 and the liquid
feedback section 21A3 are brought into contact with each
other.
[0041] The partition 23 is formed of a bendable plate-
like shielding member made of a material which is incom-
patible with oil such as PET (polyethylene terephthalate)
or PTFE (polytetrafluoroethylene). A part of the partition
23 contacts with the oil contained in the enclosed space
21A1 and is extended to a position at which the partition
23 is out of contact with the oil in the vicinity of the contact
position between the liquid supply section 21A2 and the
liquid feedback section 21A3. Therefore, at a position at
which the partition 23 does not exist, the liquid supply
section 21A2 and the liquid feedback section 21A3 are
brought into contact with each other.
[0042] The liquid supply section 21A2 is formed of a
bendable member made of a porous or fibrous material
and having a contact angle (wetting angle) of not more
than 90 degrees with respect to the oil corresponding to
the liquid. A part of the liquid supply section 21A2 is po-
sitioned to have such a height (H1) as to obtain a capillary
rise action based on the contact angle (wetting angle) .
In this embodiment, an aramid felt, a ceramic paper or
the like is used as the liquid supply section 21A2 and
liquid feedback section 21A3, and an aramid felt, a con-
nected bubble sponge or the like is used as the liquid
feedback section 21A3.
[0043] The liquid feedback section 21A3 is provided in
a state in which a part of the section 21A3 is integrated
with the liquid supply section 21A2 while being contacted
with the liquid supply section 21A2 and in which a part
of the section 21A3 in the vicinity of the enclosed space
21A1 is kept out of contact with the oil contained in the
enclosed space 21A1. That is, the liquid feedback section
21A3 on the enclosed space 21A1 side is cut out so as
not to contact with the oil in the enclosed space 21A1,
and this non-contact part is constituted as an oil dropping
section.
[0044] The liquid feedback section 21A3 is constituted
out of a porous or fibrous member which is made of a
material having a contact angle of not more than 90 de-
grees with respect to the oil as in the instance of the liquid
supply section 21A2 and which member is bendable to
follow the bending deformation of the liquid supply sec-
tion 21A2. As in the instance of the liquid supply section
21A2, a part of the liquid feedback section 21A3 is posi-
tioned to have such a height (H) as to obtain a capillary
rise action based on the contact angle (wetting angle).
The height (H) in this instance is measured based on a
position, as a reference, at which the liquid feedback sec-

tion 21A3 contacts with the liquid supply section 21A2.
[0045] A liquid discharge section 21A4 is provided at
the position at which the liquid supply section 21A2 con-
tacts with the liquid feedback section 21A3 on the side
of the liquid supply section 21A2.
[0046] The liquid discharge section 21A4 is constituted
out of a member which is formed by opening a part of
the bag member 21A and to which it is necessary to apply
oil, i.e., a section in contact with the fixing belt 12D shown
in Fig. 2. The liquid discharge section 21A4 is provided
to be bonded to a part of the liquid supply section 21A2.
In this embodiment, the liquid discharge section 21A4 is
formed of a nonwoven fabric which is made of a mixture
of aramid and PET and which can be impregnated with
oil. The material of such a nonwoven fabric is set accord-
ing to the property of any member requiring oil applica-
tion. If the member is required to have heat resistance,
for example, the above material is used. The properties
including this heat resistance are set in the liquid supply
section 21A2 and the liquid feedback section 21A3 as
well.
[0047] The liquid discharge section 21A4 can leach
out the oil and transfer the oil to the fixing belt 12D which
is an application target. It is also possible to attach a
member which can set the amount of oil supplied to the
fixing belt 12D and which contacts with the fixing belt 12D
at a different position from that of the bag member 21A.
That is, in order to define the amount of oil to be leached
out as indicated by a two-dot chain line in Fig. 3, a pad-
like liquid application member (denoted by a reference
symbol P in Fig. 3) in which volume and density are preset
so that the amount of oil to be applied, i.e., the amount
of oil to be transferred is obtained, can be bonded inte-
grally to the surface of the nonwoven fabric made of the
mixture material.
[0048] In the fixing device 12 shown in Fig. 2, an oil
application pad (denoted by the same reference symbol
P as that used in Fig. 3 for the convenience sake) which
serves as a liquid application member integral with the
liquid discharge section 21A4 is swollen out toward the
fixing belt 12D at a position in contact with the fixing belt
12D.
[0049] The liquid supply section 21A2 and the liquid
feedback section 21A3 are set to have the following re-
lationship.
[0050] If the liquid discharge section 21A4 does not
supply oil to the fixing belt 12D, i.e., the oil leached out
from the liquid discharge section 21A4 is not consumed,
then the amount of the oil which moves through the liquid
supply section 21A2 and reaches the liquid discharge
section 21A4 is set equal to the amount of the oil which
is pumped up by the liquid feedback section 21A3 in con-
tact with the liquid supply section 21A2 in the contact
section therebetween and which reaches the enclosed
space 21A1. The relationship is set for the following rea-
son. If the oil is not consumed while the fixing belt 12D
does not operate and the oil moving through the liquid
supply section 21A2 is continuously transferred to the
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fixing belt 12D, then the oil carried on the fixing belt 12D
becomes excessive, disadvantageously causing a trou-
ble such as the damage of the fixing belt 12D or that of
the image surface of the recording sheet which contacts
with the fixing belt 12D. The relationship is set to prevent
such a trouble from occurring. To this end, the fibrous
member which constitutes the liquid supply section 21A2
is differentiated in density from that of the liquid feedback
section 21A3. By doing so, the oil is prevented from being
leached out excessively from the liquid discharge section
21A4. The configuration of the application apparatus 21
as explained above is disclosed in detail in Japanese
Patent Application Laid-Open No. 2001-38265 according
to the prior application filed by the applicant of the present
application.
[0051] The fixing device 12 shown in Fig. 2 has a con-
figuration to obtain the capillary rise action of the liquid
supply section 21A2 provided in the application appara-
tus 21.
[0052] The support section of the application appara-
tus 21 in the fixing device 12 is provided with a support
unit 24 which consists of a base section 24A, which
mounts thereon a side of the bag member 21A where
the enclosed space 21A1 positions, a pump-up setting
section 24B, which is formed by protruding a part of the
base section 24A upward and which has a protrusion
height set at such a height as to allow the liquid supply
section 21A2 to exhibit its capillary rise action, and a dis-
charge section positioning section 24C, which abuts the
liquid discharge section 21A4 on the surface of the fixing
belt 12D.
[0053] In this embodiment, the support unit 24 is locat-
ed above the extended position of the fixing belt 12D.
Therefore, the support unit 24 has a bracket 24D which
is supported by the casing 12E of the fixing device 12
and a discharge section side bracket 24E above the ex-
tended position of the fixing belt 12D. Each of the brack-
ets is supported by the casing 12E of the fixing device
12 by fastening or the like.
[0054] The liquid discharge section 21A4 is located be-
low the enclosed space 21A1 of the bag member 21A
because of the arrangement of the support unit 24 above
the extended position of the fixing belt 12D. As shown in
Fig. 3, therefore, the liquid discharge section 21A4 is ori-
ented from the position of the height where the capillary
rise action of the liquid supply section 21A2 is obtain to
the downward direction. The position of the discharge
section positioning section 24C can be thus adjusted to
the direction in which the liquid discharge section 21A4
contacts with the surface of the fixing belt 12D so that
the contact relationship between the liquid discharge sec-
tion 21A4 in the liquid supply section 21A2 bent down-
ward at the pump-up setting section 24B and the fixing
belt 12D can be optimized. That is, the discharge section
side bracket 24E is integrated with the liquid discharge
section 21A4 on one surface, but at a position at which
the bracket 24E is fixed to the casing 12E, the fixing of
the bracket 24E to the liquid discharge section 21A4 is

loosened, whereby the other surface of the bracket 24E
can be moved.
[0055] Besides the above constituent elements, the
fixing device 12 is provided with a cleaning roller, as de-
noted by a reference symbol 12F in Fig. 2, which contacts
with the surface of the fixing belt 12D and which scrapes
away excessive oil, and temperature detection units,
such as thermistors, which detect the surface tempera-
tures of the fixing belt 12D and the pressure roller 12B
as denoted by reference symbols 12G and 12H, respec-
tively.
[0056] The temperature detection units 12G and 12H
detect the surface temperatures of the fixing belt 12D
and the pressure roller 12B and can output signals to the
control section 14 (see Fig. 1), respectively. The control
section 14 optimizes the fixing temperature and detects
abnormality.
[0057] In Fig. 2, the pressure roller 12B and the fixing
roller 12C opposed to and abutted on the pressure roller
12B are supported by rotation axis support members 25
and 26 provided independently of each other, respec-
tively. The rotation axis support members 25 and 26 are
urged in a direction in which the members 25 and 26
approach each other by an elastic member 27 such as
a spring which is engaged with parts of the members 25
and 26. As a result, the fixing belt 12D stretched around
the fixing roller 12C is urged toward the pressure roller
12B to thereby make it possible to keep the nip width
between the belt 12D and the pressure roller 12B.
[0058] The bracket 24D of the support unit 24 can be
rocked through a spindle 24D1 inserted into the bracket
24D at this position in a direction in which the oil appli-
cation pad (member denoted by the symbol P in Fig. 2)
provided on the discharge section positioning section
24C can contact with and separate from the fixing belt
12D, as indicated by an arrow. Therefore, the spindle
24D1 of the bracket 24D corresponds to the rocking ful-
crum of the application apparatus 21 provided with the
oil application pad P. By rocking the bracket 24D, the oil
application pad P contacts with and separates from the
fixing belt 12D. To allow this rocking operation, the sup-
port structure of the discharge side bracket 24E is made
deformable while being interlocked with the rocking of
the oil application pad P is provided. Alternatively, the
support structure of the discharge side bracket 24E is
made a structure in which a section of the liquid supply
section 21A2 at which the oil application pad P is located
and the liquid feedback section 21A3 on the side of the
oil application pad P are pressed against the discharge
side bracket 24E while the discharge side bracket 24E
is left unmoved to thereby separate the oil application
pad P from the surface of the fixing belt 12D.
[0059] The rocking operation of the support unit 24 is
carried out by a rocking drive unit, not shown, using, for
example, a rotary solenoid or the like integrated with the
spindle 24D1. The operating mode of the rocking drive
unit is set by the control section 14.
[0060] Fig. 4 is a block diagram which explains the
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configuration of the key sections of the control section
14. In Fig. 4, the control section 14 includes, as a principal
section, a microcomputer which can maintain and control
the temperatures explained above. An operation panel
28 is connected to the input side of the control section
14 via an I/O interface, not shown, and a rocking drive
unit 29 which specifies the rotation amount of the spindle
24D1 is connected to the output side thereof.
[0061] The operation panel 28 is a part through which
an image formation mode and the number of times of
image formation are input. The number of times of image
formation corresponding to, for example, the number of
sheets to be copied is used to set a feed interval of re-
cording sheets and to count time from the time at which
the use of the oil application pad (P) is started. Namely,
the control section 14 calculates a starting time of feeding
a recording sheet, a standby time for the oil application
pad (P) and an elapsed time from when the oil application
pad (P) is started to be used which means that the oil
application pad (P) is brand-new, based on the number
of times of image formation set in the operation panel 28,
and sets a time at which the oil application pad (P) starts
contacting with the fixing belt 12D and a contact time.
[0062] The contact start time for the oil application pad
(P) set by the control section 14 corresponds to time for
which no recording sheet is fed. The minimum contact
time during that time is based on the following criteria:

(1) The minimum contact time is not less than time
required for one cycle motion of the fixing belt 12D
serving as the application target or the heating roller
12A. As for the fixing belt 12D, one cycle motion
means the movement of the belt 12D by which an
arbitrary position circulates around and returns to an
original position. As for the heating roller 12A, one
cycle motion means the rotation of the roller 12A by
which an arbitrary position in the peripheral direction
circulates around and returns to an original position.
(2) The minimum contact time is set longer as the
time from when the oil application pad (P) serving
as an application unit is started to be used is shorter.
(3) The minimum contact time is set longer as the
standby time of the oil application pad (P) is longer.

[0063] The conditions (1) and (2) are set in view of an
instance in which the capillary phenomenon accelerates
pumping up the oil and are set in order to even an oil
application distribution on the surface of the fixing belt
12D even if portions with the oil excessively applied are
produced on the surface of the fixing belt 12D by the
acceleration of the pump-up of the oil.
[0064] Since the image formation apparatus in this em-
bodiment is constituted as explained above, oil is
pumped up from the liquid supply section 21A1 toward
the liquid discharge section 21A4 and the oil is supplied
from the liquid discharge section 21A4 to the oil applica-
tion pad P in the liquid application unit 21. It is, therefore,
possible to prevent the shortage of oil and to efficiently

prevent offset.
[0065] The oil application pad P in the liquid application
unit 21 contacts with the fixing belt 12D to thereby apply
the oil to the fixing belt 12D, and separates from the fixing
belt 12D to thereby stop applying the oil to the fixing belt
12D.
[0066] The contact of the oil application pad P with the
fixing belt 12D is started at the time at which no recording
sheet is fed to the fixing nip section, and the contact time
is based on the conditions (1) and (2) above.
[0067] According to this embodiment, at the time at
which no recording sheet is fed, the contact state of the
oil application pad P is made correspond to at least one
cycle motion of the fixing belt 12D or the motion time of
not less than one rotation of the heating roller 12A. There-
fore, even if excessive oil is somewhat applied to the
fixing belt 12D at the time at which the oil application pad
P contacts with the fixing belt 12D, the oil applied by the
oil application pad P in contact with the fixing belt 12D (if
the fixing device 12 is constituted as shown in Fig. 2) or
the heating roller 12A (if the fixing device 12 is constituted
as shown in Fig. 1) is equalized by the time at which one
cycle motion ends. As a result, the portions to which the
oil is excessively applied are eliminated and the nonuni-
form application of the oil on the surface of the fixing belt
12D or that of the heating roller 12A is eliminated. Be-
sides, the applied oil equalization operation is carried out
for the time for which the recording sheet does not contact
with the fixing belt 12D or the recording sheet does not
contact with the heating roller 12A. Therefore, even if
excessively applied portions are produced on the sur-
face, the excessive oil is not transferred to the recording
sheet, making it possible to prevent spot-like nonuniform-
ity in oil on the recording sheet.
[0068] According to this embodiment, the time for
which the oil application pad P contacts with the heating
roller 12A (if the fixing device 12 is constituted as shown
in Fig. 1) or with the fixing belt 12D (if the fixing device
12 is constituted as shown in Fig. 2) is set according to
a state in which the oil is pumped up. Therefore, even if
excessive oil is applied to the heating roller 12A or the
fixing belt 12D by pumping up the oil, it is possible to
equalize the oil applied states on the applied surface
thereof and to eliminate the nonuniform application irre-
spectively of the oil pump-up state.
[0069] According to the present invention, the mini-
mum time for which the application unit comes in contact
with the application target is set to be equal to or greater
than a period of the cycle motion of the target. The liquid
is thereby equalized on the entire periphery of the appli-
cation target and portions to which the liquid is exces-
sively deposited can be eliminated. It is, therefore, pos-
sible to eliminate nonuniform application on the entire
periphery of the application target to obtain a uniform
application state.
[0070] Moreover, the minimum time can be set accord-
ing to a change in the amount of the liquid impregnated
into the application unit. It is, therefore, possible to sta-
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bilize the amount of the applied liquid and to prevent ex-
cessively applied portions from occurring. According to
the invention, it is possible to prevent occurrence of any
portion with excessively applied oil because the liquid is
equalized on the surface of the application target even if
the case as follows occurs. That is, the capillary phenom-
enon accelerates pumping up the liquid as seen in a
brand-new product. The consumption of the liquid due
to re-contact of the application unit with the application
target causes the liquid to be suddenly pumped up, which
easily enters into a state in which the liquid is excessively
applied during the standby time.
[0071] Furthermore, the application unit applies the liq-
uid to the fixing member, which is used as the application
target, for the minimum time when the fixing member
does not perform a fixing operation. It is, therefore, pos-
sible to eliminate the nonuniform application on the sur-
face of the fixing member and then to contact the fixing
member with the sheet. Thus, it is possible to prevent
the nonuniformly applied liquid on the surface of the fixing
member from being transferred onto the sheet and to
prevent spot-like nonuniformity in liquid from occurring
to the sheet.
[0072] Moreover, the time at which the application unit
is started to come in contact with the fixing member, is
set by the control section which can control the sheet
conveying state. It is, therefore, possible to contact the
sheet with the fixing member after the state of liquid ap-
plication is stabilized on the surface of the fixing member.
It is thereby possible to prevent the nonuniformly applied
liquid on the surface of the fixing member from being
transferred onto the sheet.
[0073] Furthermore, the nonuniformly applied liquid on
the application target by the application unit can be elim-
inated. It is, therefore, possible to eliminate the transfer
of the nonuniformly applied liquid onto the member, such
as a sheet, which contacts with the application target and
to prevent the member which contacts with the applica-
tion target from being damaged by the transfer of the
portions with excessively applied liquid to the member.
[0074] The present document incorporates by refer-
ence the entire contents of Japanese priority document,
2001-182864 filed in Japan on June 18, 2001.
[0075] Although the invention has been described with
respect to a specific embodiment for a complete and clear
disclosure, the appended claims are not to be thus limited
but are to be construed as embodying all modifications
and alternative constructions that may occur to one
skilled in the art which fairly fall within the scope of the
appended claims.

Claims

1. An image formation apparatus comprising:

a control unit (14);
a paper feed device (11);

a fixing member (12D) which can thermally fix
toner; and
a liquid application apparatus (21), the liquid ap-
plication apparatus (21) including:

an application unit (P) which is arranged to
come in contact or get separated from the
fixing member (12D) and is configured to
apply a liquid to the fixing member (12D)
when in contact, the application unit (P)
formed of a felt which can be impregnated
with the liquid,
wherein a minimum time for which the ap-
plication unit (P) comes in contact with the
fixing member (12D) is equal to or greater
than a period of the cycle motion of the fixing
member (12D), characterized in that the
control unit (14) is configured
to calculate a standby time for the applica-
tion unit (P) which standby time corre-
sponds to a state in which the application
unit (P) is out of contact with the fixing mem-
ber (12D) and to set the minimum contact
time based on the calculated standby time
and/or
to calculate an elapsed time from when the
application unit (P) is started to be used and
to set the minimum contact time based on
the calculated elapsed time.

2. The image formation apparatus according to claim
1, wherein the control unit (14) is configured to set
the minimum contact time longer as the elapsed time
is shorter.

3. The image formation apparatus according to claim
1, wherein the control unit (14) is configured to set
the minimum contact time longer as the standby time
is longer.

4. The image formation apparatus according to claim
1, wherein the application unit (P) is configured to
apply
the liquid to the fixing member (12D) for the minimum
time when a fixing operation is not performed on a
sheet which carries the toner.

Patentansprüche

1. Bilderzeugungsvorrichtung, die umfasst:

eine Steuereinheit (14);
eine Papiervorschubvorrichtung (11);
ein Fixierelement (12D), das Toner thermisch
fixieren kann; und
eine Flüssigkeitsauftragungsvorrichtung (21),
wobei die Flüssigkeitsauftragungsvorrichtung
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(21) umfasst:

eine Auftragungseinheit (P), die dazu aus-
gelegt ist, mit dem Fixierelement (12D) in
Kontakt zu gelangen oder hiervon getrennt
zu werden, und konfiguriert ist, um auf das
Fixierelement (12D) eine Flüssigkeit aufzu-
bringen, wenn sie damit in Kontakt ist, wobei
die Auftragungseinheit (P) aus einem Filz
gebildet ist, der mit der Flüssigkeit imprä-
gniert werden kann,
wobei eine minimale Zeit, während der die
Auftragungseinheit (P) mit dem Fixierele-
ment (12D) in Kontakt gelangt, gleich oder
größer als eine Periode der zyklischen Be-
wegung des Fixierelements (12D) ist, da-
durch gekennzeichnet, dass die Steuer-
einheit (14) konfiguriert ist,
um eine Bereitschaftszeit für die Auftra-
gungseinheit (P) zu berechnen, wobei die
Bereitschaftszeit einem Zustand entspricht,
in dem die Auftragungseinheit (P) nicht mit
dem Fixierelement (12D) in Kontakt ist, und
die minimale Kontaktzeit anhand der be-
rechneten Bereitschaftszeit einzustellen
und/oder
eine verstrichene Zeit zu berechnen, ab der
die Auftragungseinheit (P) gestartet wird,
um verwendet zu werden, und die minimale
Kontaktzeit anhand der berechneten ver-
strichenen Zeit einzustellen.

2. Bilderzeugungsvorrichtung nach Anspruch 1, wobei
die Steuereinheit (14) konfiguriert ist, um
die minimale Kontaktzeit länger einzustellen, wenn
die verstrichene Zeit kürzer ist.

3. Bilderzeugungsvorrichtung nach Anspruch 1, wobei
die Steuereinheit (14) konfiguriert ist, um
die minimale Kontaktzeit länger einzustellen, wenn
die Bereitschaftszeit länger ist.

4. Bilderzeugungsvorrichtung nach Anspruch 1, wobei
die Auftragungseinheit (P) konfiguriert ist, um
die Flüssigkeit auf das Fixierelement (12D) während
der minimalen Zeit aufzutragen, wenn auf einem
Blatt, das den Toner trägt, kein Fixiervorgang aus-
geführt wird.

Revendications

1. Appareil de formation d’image comprenant :

une unité de commande (14) ;
un dispositif de distribution de papier (11) ;
un élément de fixage (12D) qui peut fixer ther-
miquement du toner ; et

un appareil d’application de liquide (21), l’appa-
reil d’application de liquide (21) comprenant :

une unité d’application (P) qui est agencée
pour venir en contact avec l’élément de fixa-
ge (12D) ou être séparée de celui-ci et qui
est configurée pour appliquer un liquide à
l’élément de fixage (12D) lorsqu’elle est en
contact, l’unité d’application (P) étant cons-
tituée d’un feutre qui peut être imprégné du
liquide,
dans lequel un temps minimum pendant le-
quel l’unité d’application (P) vient en contact
avec l’élément de fixage (12D) est égal ou
supérieur à une période du mouvement cy-
clique de l’élément de fixage (12D), carac-
térisé en ce que l’unité de commande (14)
est configurée
pour calculer un temps d’attente pour l’unité
d’application (P), lequel temps d’attente
correspond à un état dans lequel l’unité
d’application (P) n’est pas en contact avec
l’élément de fixage (12D) et pour fixer le
temps de contact minimum sur la base du
temps d’attente calculé et/ou
pour calculer un temps écoulé depuis l’ins-
tant auquel l’unité d’application (P) com-
mence à être utilisée et pour fixer le temps
de contact minimum sur la base du temps
écoulé calculé.

2. Appareil de formation d’image selon la revendication
1, dans lequel l’unité de commande (14) est confi-
gurée pour allonger le temps de contact minimum
alors que le temps écoulé est plus court.

3. Appareil de formation d’image selon la revendication
1, dans lequel l’unité de commande (14) est confi-
gurée pour
allonger le temps de contact minimum alors que le
temps d’attente est plus long.

4. Appareil de formation d’image selon la revendication
1, dans lequel l’unité d’application (P) est configurée
pour appliquer
le liquide à l’élément de fixage (12D) pendant le
temps minimum lorsqu’une opération de fixage n’est
pas effectuée sur une feuille qui supporte le toner.
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