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(54) TRANSFER DEVICE AND IMAGE FORMING APPARATUS INCORPORATING SAME

(57) A transfer device (22) includes an image bearer
(10), a rotatable body (24), a solid lubricant assembly
(78), and a guide (77). The image bearer (10) bears an
image. The rotatable body (24) forms a transfer nip (N)
with the image bearer (10) to rotate in contact with a
recording medium (2). The image on the image bearer
(10) is transferred onto the recording medium (2) at the

transfer nip (N). The solid lubricant assembly (78) in-
cludes a solid lubricant (85) and extends in a longitudinal
direction of the rotatable body (24). The solid lubricant
assembly (78) applies the solid lubricant (85) to at least
one of the rotatable body (24) and the image bearer (10).
The guide (77) guides the recording medium (2) and po-
sitions the solid lubricant assembly (78).
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Description

BACKGROUND

Technical Field

[0001] Aspects of the present disclosure relate to a
transfer device and an image forming apparatus incor-
porating the transfer device.

Background Art

[0002] Conventional image forming apparatuses use
a lubricant applying member such as a brush roller or a
sponge roller, and apply a lubricant including zinc stea-
rate or the like to a photoconductor drum or an interme-
diate transfer belt. Application of the lubricant prolongs
the life of the photoconductor drum and the intermediate
transfer belt, helps prevent hollow images in a transfer
process, and increases transfer performance.
[0003] JP-4585237-B2 (JP-2006-003537-A) discloses
a lubricant applicator including a lubricant application roll-
er disposed between an image bearer and the lubricant,
a biasing member to press the lubricant onto the lubricant
application roller, and a bottomed lubricant case to ac-
commodate the lubricant. The bottomed lubricant case
has an opening in the side of the lubricant application
roller. This lubricant applicator maintains the lubricant in
a predetermined posture and moves the lubricant
smoothly in the direction in which the biasing member
presses the lubricant.
[0004] However, the lubricant case accommodating
the lubricant supports the lubricant and makes the lubri-
cant smaller by an amount equivalent to the volume of
the case. This limits the period during which the lubricant
is applied. In addition, since the use of the lubricant case
increases the number of parts, it is not preferable from
the aspect of manufacturing and reliability.
[0005] An object of the present disclosure is to provide
a transfer device in which a solid lubricant is positioned
without increasing the number of parts, and the volume
of the solid lubricant is increased as compared with the
conventional one.

SUMMARY

[0006] It is a general object of the present disclosure
to provide an improved and useful transfer device in
which the above-mentioned problems are eliminated. In
order to achieve the above-mentioned object, there is
provided a transfer device according to claim 1. Advan-
tageous embodiments are defined by the dependent
claims. Advantageously, the transfer device includes an
image bearer, a rotatable body, a solid lubricant assem-
bly, and a guide. The image bearer bears an image. The
rotatable body forms a transfer nip with the image bearer
to rotate in contact with a recording medium. At the trans-
fer nip, the image on the image bearer is transferred onto

the recording medium. The solid lubricant assembly in-
cludes a solid lubricant and extends in a longitudinal di-
rection of the rotatable body. The solid lubricant assem-
bly applies the solid lubricant to at least one of the rotat-
able body and the image bearer. The guide guides the
recording medium and positions the solid lubricant as-
sembly.
[0007] In the transfer device of the present disclosure,
because the guide that guides the recording medium po-
sitions the solid lubricant assembly, it is possible to in-
crease the volume of the solid lubricant more than before,
without increasing the number of parts.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] A more complete appreciation of the embodi-
ments and many of the attendant advantages and fea-
tures thereof can be readily obtained and understood
from the following detailed description with reference to
the accompanying drawings, wherein:

FIG. 1 is a schematic diagram illustrating a color cop-
ier employing a tandem type indirect transfer system
according to an embodiment of the present disclo-
sure;
FIG. 2A is a top perspective view of a secondary
transfer unit according to the embodiment of the
present disclosure;
FIG. 2B is a cross-sectional view illustrating a con-
figuration example of the secondary transfer unit il-
lustrated in FIG. 2A;
FIG. 3A is a top perspective view of a solid lubricant
assembly;
FIG. 3B is a partially enlarged view of FIG. 3A;
FIG. 4A is a simplified perspective view of the sec-
ondary transfer unit, omitting some parts illustrated
in FIG. 2A;
FIG. 4B is a partially enlarged view of the secondary
transfer unit of FIG. 4A;
FIG. 5A is a perspective view of a conveyance guide;
FIG. 5B is a perspective view of the rear face of the
conveyance guide;
FIG. 5C is a partially enlarged view of the convey-
ance guide of FIG. 5B;
FIG. 6A is a schematic diagram illustrating position-
ing of the solid lubricant assembly in a thickness di-
rection (Z-direction) and a height direction (Y-direc-
tion) in the secondary transfer unit;
FIG. 6B is a schematic diagram illustrating position-
ing of the solid lubricant assembly during application
of the solid lubricant in the secondary transfer unit;
FIG. 7A is a schematic diagram of the conveyance
guide as seen from a direction of conveyance of a
recording medium;
FIG. 7B is a schematic diagram illustrating a set po-
sition of a positioning portion of the conveyance
guide;
FIG. 8 is a side view of the secondary transfer unit
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in FIG. 2A;
FIG. 9A is a perspective view of a variation of the
conveyance guide;
FIG. 9B is a perspective view illustrating a part of the
conveyance guide in FIG. 9A; and
FIG. 9C is a partial enlarged view of a cross-section
of the conveyance guide in FIG. 9A, as seen from
the direction of conveyance of the recording medium.

DETAILED DESCRIPTION

[0009] In describing embodiments illustrated in the
drawings, specific terminology is employed for the sake
of clarity. However, the disclosure of this specification is
not intended to be limited to the specific terminology so
selected and it is to be understood that each specific
element includes all technical equivalents that have a
similar function, operate in a similar manner, and achieve
a similar result.
[0010] As used herein, the singular forms "a", "an", and
"the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise.
[0011] It is to be noted that the suffixes Y, M, C, and K
attached to each reference numeral indicate only that
components indicated thereby are used for forming yel-
low, magenta, cyan, and black images, respectively, and
hereinafter may be omitted when color discrimination is
not necessary.
[0012] The configurations related to the present dis-
closure are described based on embodiments illustrated
in the accompanied drawings from FIGS. 1 to 9.
[0013] Referring now to the drawings, wherein like ref-
erence numerals designate identical or corresponding
parts throughout the several views thereof, and particu-
larly to FIG. 1, a color copier 1 of an image forming ap-
paratus employing electrophotography, according to an
embodiment of the present disclosure is described.
[0014] Before describing the embodiment, preliminary
items for facilitating an understanding of the embodiment
will be described below.
[0015] In recent years, there has been increasing de-
mand for miniaturizing an image forming apparatus and
reducing maintenance work. One approach studied in
developing an image forming apparatus, particularly a
transfer device, is a configuration that can be attached
without increasing the number of parts and that applies
a lubricant to a secondary transfer belt for a long time.
[0016] The transfer device includes a cleaning blade
for scraping off toner remaining on the transfer belt at an
upstream side in a direction of rotation of the transfer belt
and a conveyance guide for smoothly conveying a re-
cording medium to a transfer nip on a downstream side
in the direction of rotation of the transfer belt. The transfer
device includes the lubricant and a brush for applying the
lubricant to the transfer belt between the cleaning blade
and the conveyance guide to apply the lubricant to a sur-
face of the transfer belt before the transfer belt cleaned
by the cleaning blade contacts the recording medium.

[0017] However, in order to make the image forming
apparatus smaller, it is desirable to narrow the space
between the cleaning blade and the conveyance guide.
A configuration in which the lubricant case accommodat-
ing the lubricant and the guide member supports the lu-
bricant makes the lubricant smaller by an amount equiv-
alent to the volume of the case. Therefore, the configu-
ration makes it difficult to increase the period of applying
the lubricant. In addition, because use of the lubricant
case increases the number of parts, it is not preferable
from the viewpoint of manufacturing and reliability.
[0018] In the following embodiment, the transfer device
is described in which the solid lubricant is positioned with-
out increasing the number of parts and decreasing a vol-
ume of the solid lubricant.

Embodiment

[0019] FIG. 1 is a schematic diagram illustrating a color
copier 1 employing a tandem type indirect transfer sys-
tem according to the present embodiment of the present
disclosure. The color copier 1 employs an intermediate
transfer system, but the present disclosure is not limited
to the intermediate transfer system. It is possible to apply
the present disclosure to an image forming apparatus of
a direct transfer system.
[0020] In FIG. 1, a main body 100 of the copier is on a
sheet feeding table 200, a scanner 300 is on the main
body 100 of the copier, and an automatic document feed-
er (ADF) 400 is further on the scanner 300.
[0021] The main body 100 of the copier includes an
intermediate transfer belt 10 that is an endless belt, at
the center of the main body 100 of the copier. The inter-
mediate transfer belt 10 as an image bearer is wound
around three support rollers 14, 15, and 16 in FIG. 1 and
is rotatable in a clockwise direction in FIG. 1.
[0022] In FIG. 1, a tandem image forming section 20
includes a belt cleaner 17 on the left side of the second
support roller 15 for removing residual toner remaining
on the intermediate transfer belt 10 after image transfer.
In addition, the tandem image forming section 20 in-
cludes four image forming units 18 corresponding to yel-
low, magenta, cyan, and black arranged along a direction
of rotation of the intermediate transfer belt 10 on the in-
termediate transfer belt 10 stretched between the first
support roller 14 and the second support roller 15.
[0023] The image forming unit 18 is detachably provid-
ed as a process cartridge in the main body 100. Above
the tandem image forming section 20, there is an expo-
sure device 21. On the other hand, on the opposite side
of the intermediate transfer belt 10 from the tandem im-
age forming section 20, there is a secondary transfer unit
22. In FIG. 1, the secondary transfer unit 22 includes a
secondary transfer belt 24, which is an endless belt,
bridged between two rollers 70 and 71. The secondary
transfer belt 24 is disposed to press against the third sup-
port roller 16 via the intermediate transfer belt 10, and
transfers an image on the intermediate transfer belt 10
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onto a sheet 2 as a recording medium. Therefore, the
secondary transfer unit 22 as the transfer device of the
present disclosure includes the intermediate transfer belt
10.
[0024] A fixing device 25 for fixing the image trans-
ferred on the sheet 2 is disposed beside the secondary
transfer unit 22. The fixing device 25 includes a fixing
belt 26 that is an endless belt and a pressure roller 27
pressed against the fixing belt 26. The above-described
secondary transfer unit 22 also has a sheet conveying
function for conveying the sheet 2 to which the image is
transferred to the fixing device 25. Of course, the sec-
ondary transfer unit 22 may be a charger that does not
contact the sheet 2 or the intermediate transfer belt.
When a secondary transfer charger is used, another
member conveys the sheet 2.
[0025] In FIG. 1, a sheet 2-inverting device 28 that in-
vers the sheet 2 to record the images on both sides of
the sheet 2 is disposed under the secondary transfer unit
22 and the fixing device 25 in parallel to the above-de-
scribed tandem image forming section 20.
[0026] When a user makes a copy using this color cop-
ier 1, the user places a document on a document table
30 of the ADF 400. Alternatively, the user may place the
document on an exposure glass 32 of the scanner 300
after lifting the ADF 400 and may press the document
against the exposure glass 32 by lowering the ADF 400.
When the user presses the start switch of the color copier
1, the ADF 400 conveys the set document onto the ex-
posure glass 32. When the document is set on the ex-
posure glass 32, the scanner 300 immediately is driven.
That is, a first carriage 33 and a second carriage 34 move.
The light source in the first carriage 33 emits light, and
the mirror in the first carriage 33 further reflects the light
reflected from the document surface and leads the light
to the second carriage 34. The mirror in the second car-
riage 34 reflects the light and leads the light to an imaging
lens 35. The light passing through the imaging lens 35
enters a reading sensor 36. Based on the light reflected
from the document, the reading sensor 36 reads a con-
tent of the document.
[0027] When the user presses the start switch of the
color copier 1, the driving motor rotates any one of the
support rollers 14, 15, and 16. A rotated roller rotates the
intermediate transfer belt 10. The other two support roll-
ers are driven by a rotation of the intermediate transfer
belt 10. At the same time, the driving motor rotates the
photoconductor 40 (a rotatable image bearer) in each of
the image forming units 18. A single-color image of one
of yellow, magenta, cyan, and black is formed on each
photoconductor 40. When the intermediate transfer belt
10 rotates, the single-color images are sequentially trans-
ferred, and a composite color image is formed on the
intermediate transfer belt 10. The intermediate transfer
belt 10 as an image bearer bears the composite color
image on its surface.
[0028] On the other hand, when the user pushes the
start switch, a feed roller 42 of the selected sheet tray 44

in the sheet feeding table 200 rotates, and the sheet 2 is
fed from one of the sheet trays 44 disposed on multi stage
of a paper bank 43 in the sheet feeding table 200. A
separation roller 45 separates the fed sheet 2s one by
one and puts the sheet 2 in a conveyance passage 46.
A conveyance roller 47 conveys the sheet 2, and leads
the sheet 2 to a conveyance passage 48 in the main body
100 of the copier. The sheet 2 contacts a registration
roller 49 and stops. When the user uses a bypass tray,
a feed roller 50 rotates to feed the sheet 2 on the bypass
tray 51. A separation roller 52 separates the fed sheet
2s one by one and puts the sheet 2 in a bypass convey-
ance passage 53. Similar to the sheet 2 led from the
conveyance passage 48, the sheet 2 that enters the by-
pass conveyance passage 53 contacts the registration
roller 49 and stops.
[0029] When the composite color image on the inter-
mediate transfer belt 10 comes to the secondary transfer
region between the intermediate transfer belt 10 and the
secondary transfer unit 22, the registration roller 49 ro-
tates to feed the sheet 2 so that the sheet 2 meets the
composite color image at the secondary transfer region.
The secondary transfer unit 22 transfers the color image
from the intermediate transfer belt 10 onto the sheet 2.
The secondary transfer unit 22 includes a secondary
transfer belt 24 supported by a secondary transfer roller
70 and a driven roller 71. The sheet 2 on which the image
is transferred is separated from the surface of the sec-
ondary transfer belt 24 by the curvature of the driven
roller 71 at the position of the driven roller 71 and is con-
veyed to a conveyance belt 58. The conveyance belt 58
feeds the sheet 2 toward the fixing device 25. The fixing
device 25 applies heat and pressure to the sheet 2 fed
from the conveyance belt 58, and fixes the transferred
image on the sheet 2. A switching claw 55 is disposed
downstream of the fixing device 25 in a sheet direction
of conveyance. The switching claw 55 switches the sheet
direction of conveyance and guides the sheet 2 to the
discharge roller 56 or the sheet-inverting device 28. The
sheet 2 guided to the discharge roller 56 is discharged
to the outside of the image forming apparatus and
stacked on an output tray 57. The sheet 2 guided to the
sheet-inverting device 28 is inverted by the sheet-invert-
ing device 28 and conveyed again to the secondary trans-
fer region. An image is also recorded on the back surface
of the inverted sheet 2. After that, the sheet 2 is guided
to the discharge roller 56, and discharged onto the output
tray 57.
[0030] After the image is transferred from the interme-
diate transfer belt 10 onto the sheet 2, the belt cleaner
17 removes residual toner remaining on the intermediate
transfer belt 10 after image transfer. Thus, the tandem
image forming section 20 enables the next image forma-
tion.
[0031] The intermediate transfer belt 10 is constructed
of a single layer or a plurality of layers including polyvi-
nylidene fluoride (PVDF), ethylene tetrafluoroethylene
(ETFE) copolymer, polyimide (PI), polycarbonate (PC),
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and the like. The layers is/are adjusted such that a con-
ductive material such as carbon black is dispersed and
its volume resistivity is 108 to 1012 Ω·cm and its surface
resistivity is 109 to 1013 Ω·cm. If necessary, the interme-
diate transfer belt 10 may have a release layer coated
on its surface. Materials used for the coating include eth-
ylene-tetrafluoroethylene copolymer (ETFE), poly-
tetrafluoroethylene (PTFE), vinylidene fluoride (PVDF),
perfluoroalkoxy fluorine resin (PEA), Ethylene-hexafluor-
opropylene copolymer (FEP), vinyl fluoride (PVF), etc.,
but is not limited thereto.
[0032] The intermediate transfer belt 10 is manufac-
tured through a casting process, a centrifugal casting
process, and the like. If necessary, the surface of the
intermediate transfer belt 10 may be polished.
[0033] In the measurement of the volume resistivity
and the surface resistivity, a high-resistivity meter (Hire-
sta IP made by Mitsubishi Chemical Corporation) con-
nected with an HRS probe (inner electrode diameter 5.9
mm, ring electrode inner diameter 11 mm) is used. The
volume resistivity is measured as a value measured after
10 seconds after a voltage of 100 V is applied between
the front and back of the intermediate transfer belt 10.
When the surface resistivity is measured, the voltage ap-
plied to the intermediate transfer belt is set 500 V.
[0034] The transfer roller is made by applying a foam-
ing resin agent to a cored bar made of metal (iron, stain-
less steel, aluminum, etc.). The thickness of the foamed
resin agent is 2 mm to 10 mm, but it is not limited thereto.
[0035] Subsequently, a configuration of the secondary
transfer unit 22, which is a characteristic part of the
present disclosure, is described. FIG. 2A is a top per-
spective view of a secondary transfer unit according to
the embodiment of the present disclosure. FIG. 2B is a
cross-sectional view illustrating a configuration example
of the secondary transfer unit.
[0036] As illustrated in FIG. 2B, the secondary transfer
belt 24 is wound around the secondary transfer roller 70
and the driven roller 71, and is rotated counterclockwise
in FIG. 2B. The secondary transfer unit 22 includes a
brush 72 for removing paper dust, a cleaning blade 73,
a lubricant application brush 76 that is a lubricant appli-
cator, and a conveyance guide 77 in the secondary trans-
fer unit, all of which are arranged in that order upstream
to downstream in the direction of rotation of the second-
ary transfer roller 70.
[0037] As illustrated in FIG. 2B, an intermediate trans-
fer belt 10 is disposed above the secondary transfer unit
22. The intermediate transfer belt 10 is wound around a
third support roller (a secondary transfer opposite roller)
16 and a push down roller 19, respectively. The second-
ary transfer roller 70 is pushed toward the third support
roller (the secondary transfer opposite roller) 16 by a
spring or the like. A transfer nip N to transfer a toner
image borne on the intermediate transfer belt 10 onto the
sheet 2 is formed between the secondary transfer belt
24 supported by the secondary transfer roller 70 and the
intermediate transfer belt 10 supported by the third sup-

port roller (secondary transfer opposite roller 16).
[0038] The push down roller 19 pushes the intermedi-
ate transfer belt 10 downward as illustrated in FIG. 2B at
a position upstream of the transfer nip N in the direction
of rotation of the intermediate transfer belt 10. A guide
plate (an intermediate transfer side conveyance guide)
59 on the intermediate transfer guide side and the con-
veyance guide 77 are provided at a position on an up-
stream side of the transfer nip N in a sheet direction of
conveyance. The conveyance guide 77 contacts the back
surface of the sheet 2, and the guide plate 59 on the
intermediate transfer guide side contacts the front sur-
face of the sheet 2. Each of the conveyance guide 77
and the guide plate 59 guides the sheet 2 toward the
transfer nip N. In the present embodiment, the guide plate
59 on the intermediate transfer guide side and the con-
veyance guide 77 guide the sheet 2 so that the leading
edge of the sheet 2 contacts a surface of the secondary
transfer belt 24 at a position on the upstream side from
the transfer nip N in the sheet direction of conveyance
(in FIG. 2B).
[0039] How to guide the sheet 2 is not limited to this.
For example, the guide plate 59 on the intermediate
transfer guide side and the conveyance guide 77 may
guide the sheet 2 so that the leading edge of the sheet
2 contacts a surface of the intermediate transfer belt 10
at a position on the upstream side from the transfer nip
N in the sheet direction of conveyance (in FIG. 2B).
[0040] Alternatively, either one of the guide plate 59
on the intermediate transfer guide side and the convey-
ance guide 77 may guide the leading edge of the sheet
2, and the other of the guide plate 59 on the intermediate
transfer guide side and the conveyance guide 77 or both
may guide a portion other than the leading edge of the
sheet 2.
[0041] A conveyance posture (conveyance position)
of the sheet 2 in the image forming apparatus differs de-
pending on stiffness and thickness of the sheet 2. The
conveyance guide 77 may be arranged so that only the
thin sheet 2 or the curled sheet 2 is guided by the con-
veyance guide 77.
[0042] The brush 72 for removing the paper dust is
rotatable in a clockwise direction in FIG. 2B, and removes
dust adhering to the surface of the secondary transfer
belt 24. The cleaning blade 73 contacts the surface of
the secondary transfer belt 24 to scrape off the toner
adhering to the secondary transfer belt 24. The removed
waste toner falls into a waste toner bottle 74 disposed
under the cleaning blade 73, and a conveying screw 75
conveys the removed waste toner.
[0043] The lubricant application brush 76, disposed on
the downstream side in the direction of rotation of the
secondary transfer roller 70 from the cleaning blade 73
is between the solid lubricant assembly 78 and the sec-
ondary transfer belt 24 (the secondary transfer roller 70),
rotates and rubs both of them. That is, the lubricant ap-
plication brush 76 applies the solid lubricant assembly
78 to the secondary transfer belt 24. The lubricant reduc-

7 8 



EP 3 333 636 A1

6

5

10

15

20

25

30

35

40

45

50

55

es the friction coefficient of the surface of the secondary
transfer belt 24 and prevents the cleaning blade 73 from
turning. Alternatively, instead of the lubricant application
brush 76, a sponge roller may be used. These lubricant
applicators enable to apply the lubricant uniformly to the
secondary transfer belt.
[0044] The solid lubricant assembly 78 extends in the
longitudinal direction of the secondary transfer belt 24
and has a constant height in the height direction orthog-
onal to the longitudinal direction thereof. The conveyance
guide 77 is used for smoothly guiding the recording me-
dium to the transfer nip (for example, in FIG. 1, the third
support roller 16 and the secondary transfer belt 24 form
the transfer nip N).
[0045] In order to apply the lubricant after the dust and
the residual toner are removed from the secondary trans-
fer belt 24, the parts from the brush 72 for removing the
paper dust to the conveyance guide 77 are disposed in
the described order around the secondary transfer belt
24. Since the lubricant is applied after the surface of the
secondary transfer belt 24 is cleaned, the lubricant is
uniformly applied to the surface of the secondary transfer
belt 24. Therefore, the friction coefficient of the surface
of the secondary transfer belt 24 decreases uniformly,
which reliably prevents the turning of the cleaning blade
73. This extends a life of the secondary transfer belt 24
and the secondary transfer unit.
[0046] As described above, it is desirable that the
space between the cleaning blade 73 and the convey-
ance guide 77 be narrowed in the image forming appa-
ratus in which miniaturization is desired. The structure
that supports the lubricant with the lubricant case re-
quires improvement because the structure reduces the
capacity of the lubricant and increases the number of
components such as the lubricant case. In the present
embodiment, the lubricant is not supported by the lubri-
cant case. The present embodiment employs a configu-
ration in which the solid lubricant assembly 78 is support-
ed and positioned by using existing components, in par-
ticular, the conveyance guide 77. The configuration is
described in detail below.
[0047] FIG. 3A is a perspective view of a solid lubricant.
As illustrated in FIG. 3A, to apply the lubricant to a con-
veyance area of the recording medium 2 on the second-
ary transfer belt 24, the solid lubricant assembly 78 ex-
tends in a longitudinal direction (X-direction) of the sec-
ondary transfer belt 24 and has a thickness Lh in a thick-
ness direction (Z-direction) orthogonal to the longitudinal
direction. The solid lubricant assembly 78 also has a
height Lt in a height direction (Y-direction) orthogonal to
the longitudinal direction and the thickness direction to
be able to apply the lubricant for a long time. Increasing
the thickness Lh and the height Lt makes it possible to
increase the volume of the lubricant and apply the lubri-
cant for a long time.
[0048] The solid lubricant assembly 78 includes a lu-
bricant portion 85 that is the lubricant and a biasing por-
tion 86 that presses the lubricant portion 85 toward the

secondary transfer belt 24. The biasing portion 86 in-
cludes a frame 87 made of sheet metal, two pressure
arms 88, and two pressure springs 89. Each of the pres-
sure arms 88 is rotatably supported on the frame 87 and
attached with one end of the pressure spring 89. Each
of the pressure springs 89 is extended, and another end
of each of the pressure springs 89 is attached to a pin
90 that is inserted in the frame 87. (In FIG. 3A, the pres-
sure springs 89 are not attached to the pin 90.) Therefore,
each of the two pressure arms 88 receives a tensile force
from each of the pressure springs 89 and is pressed in
a direction to pop out from the frame 87, as illustrated in
FIG. 3A.
[0049] There are multiple insert holes 91 for the pin 90
in the frame 87. Changing a position of the pin 90 enables
adjusting the tensile force of the pressure springs 89 that
act the pressure arms 88.
[0050] FIG. 3B is a partially enlarged view of the solid
lubricant assembly 78 illustrated in FIG. 3A. For conven-
ience of explanation, only one end of the solid lubricant
assembly 78 is illustrated in FIG. 3B. Another end of the
solid lubricant assembly 78 has the same structure. As
illustrated in FIG. 3B, the solid lubricant assembly 78 in-
cludes end portions 80 positioned at both ends in a lon-
gitudinal direction of the solid lubricant assembly 78, a
receiving face 81 that is a part of the frame 87, an upper
face 85a, and a bottom face 85b. The end portion 80 is
made of a resin having an excellent sliding characteristic
and includes a boss 80a.
[0051] Referring back to FIG. 2B, a description is pro-
vided of the configuration of the solid lubricant assembly
78. As illustrated in FIG. 2B, the solid lubricant assembly
78 is supported at its bottom face 85b by a retainer 79
and positioned at its upper face 85a by the conveyance
guide 77. The retainer 79 is made of a sheet metal, for
example, and is above the cleaning blade 73. The clean-
ing blade 73 contacts the secondary transfer belt 24 and
reciprocates on the secondary transfer belt 24 while the
cleaning blade 73 slides over the secondary transfer belt
24. Therefore, the retainer 79 and the cleaning blade 73
are different parts.
[0052] FIG. 4A is a perspective view of the secondary
transfer unit 22 that is removed some parts, and FIG. 4B
is a partially enlarged view of the secondary transfer unit
22 illustrated in FIG. 4A. FIG. 4A and FIG. 4B illustrate
the secondary transfer unit 22 from which the convey-
ance guide 77 and the solid lubricant assembly 78 are
removed. As illustrated in FIG. 4B, the retainer 79 in-
cludes a top face 79a extending in a longitudinal direction
of the retainer 79, two side faces 79b positioned at both
ends in the longitudinal direction of the retainer 79, and
a back face 79c located on the opposite side of the lu-
bricant application brush 76. In the retainer 79, the top
face 79a, the two side faces 79b, and the back face 79c
support the solid lubricant assembly 78 and identify its
location.
[0053] The solid lubricant assembly 78 is set on the
top face 79a of the retainer 79. The end portions 80 of
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the solid lubricant assembly 78, particularly, the bosses
80a, illustrated in FIG. 3B, contact the side faces 79b.
This positions the solid lubricant assembly 78 in the lon-
gitudinal direction (X-direction). The pressure arm 88 of
the solid lubricant assembly 78 contacts the back face
79c and pushes the solid lubricant assembly 78 toward
the lubricant application brush 76. In this manner, the
solid lubricant assembly 78 contacts the lubricant appli-
cation brush 76.
[0054] Preferably, a side positioning portion 82 that is
made of, for example, a stainless steel (SUS) sheet metal
is disposed on the side face 79b of the retainer 79 so that
the boss 80a of the solid lubricant assembly 78 and the
side face 79b of the retainer 79 are more slippery. This
prevents one-side contact of the end portions 80 caused
by abrasion and improves reliability. The end portion 80
may directly contact the side positioning portion 82 with-
out the boss 80a on the end portion 80. Alternatively, for
example, a bottom positioning portion 83 including a slip-
pery tape may be disposed on the top face 79a of the
retainer 79.
[0055] Subsequently, the conveyance guide 77 is de-
scribed. The conveyance guide 77 also positions the sol-
id lubricant assembly 78 in the thickness direction (Z-
direction).
[0056] FIG. 5A is a perspective view of the conveyance
guide 77. FIG. 5B is a perspective view of a rear face of
the conveyance guide 77. As illustrated in FIGS. 5A and
5B, the conveyance guide 77 includes a guide portion
77a that contacts the recording medium and a base por-
tion 77b that reinforces the guide portion 77a. The base
portion 77b supports the guide portion 77a. The guide
portion 77a is made of, for example, resin. The base por-
tion 77b is made of, for example, a sheet metal. The guide
portion 77a is attached to the base portion 77b by a snap-
fit.
[0057] FIG. 5C is a partially enlarged view of the con-
veyance guide 77 illustrated in FIG. 5B. As illustrated in
FIG. 5C, an exit seal 92 as a seal member is attached to
the base portion 77b to prevent scattering of the lubricant.
Additionally, a top positioning portion 84 formed by, for
example, the slippery tape is disposed on the base por-
tion 77b.
[0058] As illustrated in FIG. 2B, the conveyance guide
77 positions the solid lubricant assembly 78 in the thick-
ness direction (Z-direction). Specifically, the top position-
ing portion 84 disposed on the base portion 77b of the
conveyance guide 77 contacts the solid lubricant assem-
bly 78, and positions the solid lubricant assembly 78.
Such a configuration positions the solid lubricant assem-
bly 78 without increasing a number of parts. Because this
structure does not use a lubricant case or the like, the
thickness Lh (see FIG. 3A) of the solid lubricant assembly
78 is increased, and the volume of the solid lubricant
assembly 78 is certainly increased. Compared with the
case of using a lubricant case or the like, this configura-
tion can increase the volume of the lubricant. The top
positioning portion 84 may be a protrusion instead of the

slippery tape.
[0059] Subsequently, a description is given below of
the secondary transfer unit 22 of the present embodiment
in which how the position of the solid lubricant assembly
78 is identified when the lubricant application brush 76
is at rest and when the lubricant application brush 76
rotates to apply the lubricant.
[0060] FIG. 6A is a schematic diagram illustrating po-
sitioning the solid lubricant in a thickness direction (Z-
direction) and a height direction (Y-direction) of the sec-
ondary transfer unit 22. As illustrated in FIG. 6A, the con-
veyance guide 77 (the top positioning portion 84) and the
retainer 79 (the bottom positioning portion 83) identify
the position in the thickness direction (Z-direction) of the
solid lubricant assembly 78. With respect to the position
in the height direction (Y-direction), the biasing portion
86 pushes the back face 79c of the retainer 79, the solid
lubricant assembly 78 pushes the lubricant application
brush 76, and the position of the solid lubricant assembly
78 in the height direction (Y-direction) is identified.
[0061] FIG. 6B is a schematic diagram of the second-
ary transfer unit 22, illustrating positioning of the solid
lubricant during application of the solid lubricant in the
secondary transfer unit 22. As illustrated in FIG. 6B, as
the lubricant application brush 76 rotates clockwise in
FIG. 6B, the solid lubricant assembly 78 receives rota-
tional torque T. In this case, the solid lubricant assembly
78 comes in line contact with the top positioning portion
84 of the conveyance guide 77 and the bottom positioning
portion 83 of the retainer 79 at regions A in FIG. 6B, and
the position of the solid lubricant assembly 78 in the thick-
ness direction (Z-direction) is identified. Even when the
volume of the lubricant portion 85 of the solid lubricant
assembly 78 decreases, and the solid lubricant assembly
78 moves in the Y-direction, the position of the solid lu-
bricant assembly 78 in the thickness direction (Z-direc-
tion) is identified. Therefore, the position of the solid lu-
bricant assembly 78 is maintained for a long time, and
the lubricant is applied without replenishing the lubricant
by the field technician.
[0062] Subsequently, the advantages of the present
disclosure are described.
[0063] FIG. 7A is a schematic diagram of a conveyance
guide as seen from a direction of conveyance of a re-
cording medium, and FIG. 7B is a schematic diagram
illustrating the installation position of the positioning por-
tion of the conveyance guide. In FIGS. 7A and 7B, the
same reference numerals are given to the same compo-
nents as those in FIGS. 5A, 5B, and 5C, and their detailed
descriptions are omitted.
[0064] As illustrated in FIG. 7A, the central portion of
the conveyance guide 77 may be bent when the convey-
ance guide 77 guides the recording medium. When the
conveyance guide 77 is bent, the base portion 77b of the
conveyance guide 77 may contact the solid lubricant as-
sembly 78, and the position in the thickness direction (Z-
direction) of the solid lubricant assembly 78 may be de-
viated. Therefore, preferably, the top positioning portion
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84 disposed on the conveyance guide 77 forms a convex
shape, and the conveyance guide 77 and the solid lubri-
cant assembly 78 are separated by the thickness of the
top positioning portion 84. The present embodiment uses
the slippery tape as the top positioning portion 84, and
the solid lubricant assembly 78 is separated from the
base portion 77b of the conveyance guide 77 by the thick-
ness of the tape. Since the base portion 77b of the con-
veying guide 77 is made of sheet metal, the thickness of
the slippery tape is set to 0.2 mm. However, when the
base portion 77b is not made of sheet metal, it is desirable
to increase the thickness of the slippery tape further. That
is, the thickness of the top positioning portion 84 is pref-
erably larger than the maximum bend occurring when
the conveyance guide 77 guides the recording medium.
[0065] Further, as illustrated in FIG. 7B, it is preferable
that a pair of top positioning portions 84 provided in the
conveyance guide 77 are located outside a conveyance
area S of the recording medium 2 in the longitudinal di-
rection. This is because the influence on the positional
accuracy in the thickness direction (Z-direction) of the
solid lubricant assembly 78 is reduced even if the con-
veyance guide 77 is bent.
[0066] FIG. 8 is a side view of the secondary transfer
unit. For convenience of explanation, some parts such
as gears are omitted. As illustrated in FIG. 8, preferably,
a side plate 93 on the side surface of the secondary trans-
fer unit 22 supports parts such as the secondary transfer
roller 70, the lubricant application brush 76, the retainer
79, the conveyance guide 77, and the like. This config-
uration, in which the same side plate supports some
parts, reduces a number of parts and improves the po-
sitional accuracy of parts such as the conveyance guide
77 in the secondary transfer belt 24.

Variation

[0067] FIG. 9A is a perspective view of a variation of
the conveyance guide, and FIG. 9B is a perspective view
illustrating a part of the conveyance guide in FIG. 9A. As
illustrated in FIG. 9, the conveyance guide 95 of the
present variation has a guide portion 95a and a case
portion 95b. The case portion 95b has a structure in which
the base portion 77b illustrated in FIG. 5B and the retainer
79 illustrated in FIG. 4A are integrated into a single unit.
[0068] The case portion 95b is a bottomed lubricant
case having an opening only on one side. The case por-
tion 95b also serves as a base member for reinforcing
the guide portion 95a of the conveyance guide 95. There-
fore, the guide member in the case is unnecessary, and
the number of parts is reduced.
[0069] FIG. 9C is a partial enlarged view of a cross-
section of the conveyance guide in FIG. 9A, as seen from
a direction of conveyance of the recording medium 2. As
illustrated in FIG. 9C, sheet metal is drawn on the top
face of the case portion 95b to form a convex top posi-
tioning portion 96. Similarly, on the bottom face of the
case portion 95b, sheet metal is drawn in the same man-

ner, and a convex bottom positioning portion 97 is
formed. In this way, the solid lubricant assembly 78 may
be positioned not by the slippery tape previously illustrat-
ed in FIG. 4B but by the positioning portions 96 and 97
in which the sheet metal is drawn. Further, on the side
face of the case portion 95b, for example, a side posi-
tioning portion 98 which is a sheet metal made of stain-
less steel (SUS) may be disposed. The side positioning
portion 98 positions of the solid lubricant assembly 78 in
the longitudinal direction. The side positioning portion 98
may be made to be slippery with the boss 80a of the solid
lubricant assembly 78.
[0070] The present disclosure is described above
based on the embodiments. The present disclosure is
not limited to the embodiments described above and var-
ious variations and improvements are possible. Accord-
ing to the embodiments described above, the solid lubri-
cant assembly 78 applies the lubricant to the secondary
transfer belt 24. Alternatively, the solid lubricant assem-
bly 78 may apply the lubricant to the intermediate transfer
belt 10. For example, although the transfer device of the
present embodiments employs the intermediate transfer
system, the present disclosure may be applied to a direct
transfer system. The present disclosure may also be ap-
plied to a system in which a roller-shaped secondary
transfer roller is used as the rotating body instead of the
secondary transfer belt 24. According to the embodi-
ments described above, the solid lubricant assembly 78
applies the lubricant to the secondary transfer belt 24.
Alternatively, the solid lubricant assembly 78 may apply
the lubricant to the secondary transfer roller 70. In this
case, the secondary transfer belt 24 is not looped over
the secondary transfer roller 70 and the secondary trans-
fer roller 70 contacts the intermediate transfer belt 10.
That is, the present disclosure may be applied to a trans-
fer device including a rotating body that rotates in contact
with a recording medium at a transfer position at which
an image is transferred.
[0071] Further, in the present embodiments, the lubri-
cant is applied from the solid lubricant assembly 78 to
the secondary transfer belt 24 by the lubricant application
brush 76, but the disclosure is not limited thereto. The
solid lubricant assembly 78 may directly contact the ro-
tating body (the secondary transfer belt 24) and apply
the lubricant.
[0072] Further, in the above-described embodiment
and variation, the transfer device includes an intermedi-
ate transfer belt 10 as an image bearer, a secondary
transfer belt 24 to form a transfer nip for transferring the
image on the intermediate transfer belt 10 to the sheet 2
with the intermediate transfer belt 10 and rotate while
contacting the sheet 2, a solid lubricant assembly 78 ex-
tending in the longitudinal direction of the secondary
transfer belt 24 to apply a lubricant to the secondary
transfer belt 24, and a conveyance guide 77 disposed on
the upstream side of the transfer nip in the sheet 2 direc-
tion of conveyance to guide the sheet 2 conveyed toward
the transfer nip, and position the solid lubricant assembly
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78. However, the present disclosed aspect is not limited
above.
[0073] The present disclosure may be applied to a
transfer device that includes an intermediate transfer belt
10 as an image bearer, a secondary transfer belt 24 to
form a transfer nip for transferring the image on the in-
termediate transfer belt 10 to the sheet 2 with the inter-
mediate transfer belt 10 and rotate while contacting the
sheet 2, a solid lubricant assembly 78 extending in the
longitudinal direction of the secondary transfer belt 24 to
apply a lubricant to the secondary transfer belt 24, and
a conveyance guide 77 disposed on the downstream side
of the transfer nip in the sheet 2 direction of conveyance
to guide the sheet 2 conveyed from the transfer nip, and
position the solid lubricant assembly 78.
[0074] Furthermore, the image forming apparatus in-
cluding the transfer device of the present disclosure is
not limited to a copy machine or a printer, but may be a
facsimile machine or a multifunction peripheral having a
plurality of these functions.
[0075] In the above described transfer device, be-
cause the guide that guides the recording medium posi-
tions the solid lubricant assembly, it is possible to in-
crease the volume of the solid lubricant more than before,
without increasing the number of parts.

Claims

1. A transfer device (22) comprising:

an image bearer (10) to bear an image;
a rotatable body (24) that forms a transfer nip
(N) with the image bearer (10) to rotate in contact
with a recording medium (2), the transfer nip (N)
where the image on the image bearer (10) is
transferred onto the recording medium (2),
a solid lubricant assembly (78) including a solid
lubricant (85) and extending in a longitudinal di-
rection of the rotatable body (24), the solid lu-
bricant assembly (78) to apply the solid lubricant
(85) to at least one of the rotatable body (24)
and the image bearer (10); and
a guide (77) to guide the recording medium (2)
and position the solid lubricant assembly (78).

2. The transfer device (22) according to claim 1,
wherein the guide (77) includes a positioning portion
(84; 96) to position the solid lubricant assembly (78)
in a thickness direction orthogonal to a longitudinal
direction of the solid lubricant assembly (78).

3. The transfer device (22) according to claim 2,
wherein the positioning portion (84; 96) on the guide
(77) is disposed outside a conveyance area of the
recording medium (2) in the longitudinal direction of
the solid lubricant assembly (78).

4. The transfer device (22) according to claim 2 or 3,
wherein the positioning portion (84; 96) has a convex
shape, and a thickness of the positioning portion (84;
96) is larger than a maximum bend occurring when
the guide (77) guides the recording medium (2) being
conveyed.

5. The transfer device (22) according to any one of
claims 1 to 4,
wherein the guide (77) includes:

a guide portion (77a) to guide the recording me-
dium (2); and
a base portion (77b) to reinforce the guide por-
tion (77a).

6. The transfer device (22) according to any one of
claims 1 to 5, further comprising:

a retainer (79) that holds and positions both ends
(80) of the solid lubricant assembly (78) in a lon-
gitudinal direction of the solid lubricant assembly
(78) and one face (85b) of the solid lubricant
assembly (78) in a thickness direction of the sol-
id lubricant assembly (78),
wherein the guide (77) positions another face
(85a) of the solid lubricant assembly (78) in the
thickness direction of the solid lubricant assem-
bly (78).

7. The transfer device (22) according to any one of
claims 1 to 4, further comprising:

a retainer (79) that holds and positions both ends
(80) of the solid lubricant assembly (78) in a lon-
gitudinal direction of the solid lubricant assembly
(78) and one face (85b) of the solid lubricant
assembly (78) in a thickness direction of the sol-
id lubricant assembly (78),
wherein the guide (77) includes:

a guide portion (77a) to guide the recording
medium (2); and
a base portion (77b) to reinforce the guide
portion (77a), and positions another face
(85a) of the solid lubricant assembly (78) in
the thickness direction of the solid lubricant
assembly (78), and

wherein the base portion (77b) and the retainer
(79) form a single integrated unit (95b).

8. The transfer device (22) according to any one of
claims 1 to 7, further comprising:

a cleaning blade (73) to remove toner adhering
to a surface of the rotatable body (24) after the
image is transferred from the surface of the ro-

15 16 



EP 3 333 636 A1

10

5

10

15

20

25

30

35

40

45

50

55

tatable body (24),
wherein the solid lubricant assembly (78) is dis-
posed between the cleaning blade (73) and the
guide (77).

9. The transfer device (22) according to any one of
claims 1 to 8, further comprising:

a biasing part (86) to press the solid lubricant
assembly (78) against the rotatable body (24).

10. The transfer device (22) according to any one of
claims 1 to 8, further comprising:

a lubricant applicator (76) to apply the solid lu-
bricant assembly (78) to the rotatable body (24).

11. The transfer device (22) according to any one of
claims 1 to 9, further comprising:

a secondary transfer roller (70) to support the
rotatable body (24); and (77),
at least one side plate (93) to support the sec-
ondary transfer roller (70) and the guide (77),
wherein the rotatable body (24) includes a trans-
fer belt (24) supported by the secondary transfer
roller (70).

12. The transfer device (22) according to claim 1,
wherein the rotatable body (24) includes a transfer
roller (70).

13. The transfer device (22) according to claim 1,
wherein the image bearer (10) includes an interme-
diate transfer belt (10).

14. An image forming apparatus (1), comprising the
transfer device (22) according to any one of claims
1 to 13.
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