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(54) Fixing device and image forming apparatus employing same

(57) A fixing device (16) includes a pair of rollers (30)
forming a fixing nip (N) therebetween and a nip pressure
adjusting unit (50) including a pair of first and second
operation levers (45a, 45b) disposed near widthwise
ends of the pair of rollers (30) to adjust a nip pressure
generated in the fixing nip (N) by moving the pair of first
and second operation levers (45a, 45b). The nip pressure
adjusting unit (50) further includes a first movement
member (51) cooperating with the first operation lever
(45a) to perform a first movement, a second movement
member (52) cooperating with the second operation lever
(45b) to perform a second movement, and a detector (53)
to detect both of the first and second movements being
performed and generate a turn on signal. The fixing de-
vice (16) becomes operable only when the turn on signal
is generated by the detector (53).
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates to an image forming ap-
paratus, such as a printer, a copier, a facsimile machine,
etc., utilizing an electro-photographic system, and a fixing
device employed in the image forming apparatus.

Description of the Background Art

[0002] In general, a thermal fixing unit is adopted in an
image forming apparatus that employs an electro-photo-
graphic system or the like to apply heat and fix a toner
image transferred onto a recording sheet transfer medi-
um. The fixing unit executing such thermal fixing includes
a fixing roller 121 as a fixing member and an opposed
pressing roller 122 as a pressing member that presses
against the fixing roller 121, as shown in Figures 16 and
17. The fixing roller 121 and the pressing roller 122 are
pressed against each other by a spring, not shown, and
collectively form a fixing nip N between the fixing roller
121 and the pressing roller 122. A plain paper sheet and
an envelope or the like are sometimes used in the fixing
device as a transfer medium P, although the latter gets
creased or wrinkled when it goes through the fixing nip.
[0003] Conventionally, the size of the fixing nip N is
increased when conveying a plain paper sheet through
the fixing nip N as shown in Figure 16, thereby increasing
the pressure of contact or fixing pressure between the
two rollers. By contrast, the fixing pressure generated
between the fixing roller 121 and the pressing roller 122
is decreased when the envelope passes between the
fixing roller 121 and the pressing roller 122as shown Fig-
ure 17. Specifically, the size of the fixing nip N is de-
creased in this way to avoid readily wrinkling the envelope
passing through the fixing nip N. In the conventional im-
age forming apparatus, to decrease the pressure be-
tween the fixing roller 101 and the pressing roller 122,
that is, to move the two rollers apart, a cam mechanism
is generally used, as described below. Specifically, as
described in Japanese Patent Application Publication
No. H05-19712 (JP-H05-19712-A), a pressing roller is
supported by a lever while an arm is disposed near the
lever with its center being pivotally supported. A spring
is arranged between one end of the arm and a base end
of the lever lifting the base end. A cam mechanism en-
gages the other end of the arm. In general, a thermal
fixing unit is adopted in an image forming apparatus that
employs an electro-photographic system or the like to
apply heat and fix a toner image transferred onto a re-
cording sheet as a transfer medium. The fixing unit exe-
cuting such thermal fixing includes a fixing roller 121 as
a fixing member and a pressing roller 122 as a pressing
member as shown in Figures 16 and 17. The fixing roller
121 and the pressing roller 122 are pressed against each

other by a spring, not shown, and collectively form a fixing
nip N therebetween. A plain paper sheet and an envelope
or the like are sometimes used in the fixing device as a
transfer medium P. However, because the envelope is
formed by folding and partially pasting a sheet together,
wrinkle and distortion appear thereon when it goes
through the fixing nip. In the past, a range of the fixing
nip N is increased when conveying the plain paper sheet
therethrough as shown in Figure 16. Whereas, a contact
pressure (i.e., a fixing pressure) generated between the
fixing roller 121 and the pressing roller 122 is decreased
when the envelope passes therebetween as shown Fig-
ure 17. Specifically, the range of the fixing nip is de-
creased in this way not to easily generate the wrinkle
even when the envelope passes therethrough. To in-
crease a distance between the fixing roller 101 and the
pressing roller 122, a cam mechanism is generally used
in the conventional image forming apparatus as de-
scribed in the below described Japanese Patent Appli-
cation Publications. Specifically, as described in Japa-
nese Patent Application Publication No. H05-19712 (JP-
H05-19712-A), a pressing roller is supported by a lever
while an arm is disposed near the lever with its center
being pivotally supported. A spring is arranged between
one end of the ann and a base end of the lever lifting the
base end. Further, a cam mechanism engages the other
end of the arm.
[0004] By rotating the cam in the cam mechanism and
thereby moving the other end of the arm up and down,
a lifting amount of the base end of the lever, and accord-
ingly, a length of the nip is adjusted.
[0005] Further, in Japanese Patent Application Laid
Open Nos. 2009-244514 (JP- 2009-244514-A), an ad-
justment mechanism is also included to adjust the pres-
sure applied to the nip. Specifically, a cam is provided
as the adjustment mechanism, to act on a pressure ap-
plying mechanism.
[0006] In Japanese Patent Application Laid Open No.
2009-13968 (JP-22009-13968-A), pressure applied by
the pressing roller is similarly adjusted by rotating a cam.
Specifically, a sensor is provided in such a system to
detect the position of the cam, such that a user can as-
certain the state of the pressing roller by detecting the
position of the cam.
[0007] However, although the systems described in
JP- H05-19712-A and JP- 2009-244514-A can adjust the
nip pressure between the rollers, they cannot detect if
the nip pressure is at a prescribed level. In addition, the
system of JP- H05-19712-A requires space and an extra
transmission assembly, such as a motor (e.g., a stepping
motor), a worm gear, and a worm wheel, etc., to rotate
the cam. This leads to a complex system that increases
the overall size and cost of the apparatus. Further, in the
JP- 2009-244514-A, power is transmitted to the cam us-
ing a rotary shaft of a conveyance roller. Consequently,
the nip pressure changes in accordance with the rotation
of the rotary shaft of the conveyance roller, and therefore
cannot be independently adjusted from the conveyance
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roller, thereby complicating control thereof.
[0008] Further still, in JP-2009-13968-A, although one
of a normal pressure applying mode and a reduced pres-
sure applying mode can be detected, this capability is
provided at the price of an increase in the complexity and
thus the overall size and cost of the apparatus.

BRIEF SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention provides a
novel fixing device that comprises a pair of rollers ar-
ranged in parallel to each other forming a fixing nip (N)
therebetween and a nip pressure adjusting units. The nip
pressure adjusting unit includes a pair of first and second
operation levers disposed near respective widthwise
ends of the pair of rollers, a first movement member co-
operating with the first operation lever to perform a first
movement, and a second movement member cooperat-
ing with the second operation lever to perform a second
movement. A detector is provided to detect an event that
both of the first and second movements are performed.
A nip pressure adjusting unit adjusts a nip pressure gen-
erated in the fixing nip (N) by moving the pair of operation
levers.
[0010] In another aspect, the first movement is a linear
movement, and the second movement is a swinging
movement.
[0011] In yet another aspect, a direction of the linear
movement and a swinging axis of the swinging move-
ment is either parallel or orthogonal to each other.
[0012] In yet another aspect, the first operation lever
and the first movement member are linked together via
a first linking mechanism and the first linking mechanism
converts a movement of the first operation lever into the
first movement.
[0013] In yet another aspect, the second operation le-
ver and the second movement member are linked togeth-
er via a second linking mechanism, and the second link-
ing mechanism converts a movement of the second op-
eration lever into the second movement.
[0014] In yet another aspect, a returning member is
provided to return the first linking mechanism and the
first operation lever back to their initial positions.
[0015] In yet another aspect, the first movement mem-
ber is independently movable from the movement of the
second operation lever when driven by the first operation
lever via the first linking mechanism.
[0016] In yet another aspect, the detector is a non-con-
tact type sensor.
[0017] In yet another aspect, the detector is a contact
type sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] A more complete appreciation of the present
invention and many of the attendant advantages thereof
will be more readily obtained as the same becomes better
understood by reference to the following detailed descrip-

tion when considered in connection with the accompa-
nying drawings, wherein:
[0019] Figure 1A is a schematic plan view of a fixing
device in a high pressure contact state according to a
first embodiment of the present invention;
[0020] Figure 1B is a schematic plan view of the fixing
device in a low pressure contact state according to a first
embodiment of the present invention;
[0021] Figure 2A is a schematic front view of the fixing
device of Figure 1A in a high pressure contact state;
[0022] Figure 2B is a schematic front view of the fixing
device of Figure 1A in a low pressure contact state;
[0023] Figure 3 is a diagram illustrating an overall con-
figuration of an image forming apparatus employing the
fixing device of Figures 1A and 1B;
[0024] Figure 4A is a cross-sectional view of a fixing
roller and a pressing roller included in the fixing device
in the high pressure contact state;
[0025] Figure 4B is a cross-sectional view of a fixing
roller and a pressing roller included in the fixing device
in the low pressure contact state;
[0026] Figure 5A is a schematic plan view of the fixing
device in a high pressure contact state according to a
second embodiment;
[0027] Figure 5B is a schematic plan view of the fixing
device in a low pressure contact state according to a
second embodiment;
[0028] Figure 6A is a schematic front view of the fixing
device of Figure 5A in the high pressure contact state;
[0029] Figure 6B is a schematic front view of the fixing
device of Figure 5B in the low pressure contact state;
[0030] Figure 7A is a schematic plan view of the fixing
device in a high pressure contact state according to a
third embodiment, and
[0031] Figure 7B is a schematic plan view of the fixing
device in a low pressure contact state according to a third
embodiment;
[0032] Figure 8A is a schematic front view of the fixing
device of Figure 7A in the high pressure contact state;
[0033] Figure 8B is a schematic front view of the fixing
device of Figure 7B in the low pressure contact state;
[0034] Figure 9A is a schematic plan view of the fixing
device in a high pressure contact state according to a
fourth embodiment;
[0035] Figure 9B is a schematic plan view of the fixing
device in a low pressure contact state according to a
fourth embodiment;
[0036] Figure 10A is a schematic plan view of the fixing
device in a high pressure contact state according to a
fifth embodiment;
[0037] Figure 10B is a schematic plan view of the fixing
device in a low pressure contact state according to a fifth
embodiment;
[0038] Figure 11A is a schematic plan view of the fixing
device in a high pressure contact state according to a
sixth embodiment;
[0039] Figure 11B is a schematic plan view of the fixing
device in a low pressure contact state according to a sixth
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embodiment;
[0040] Figure 12 is a schematic view illustrating an es-
sential part of a fixing device employing a contact-type
sensor as a detector;
[0041] Figure 13A is a schematic diagram illustrating
the contact-type sensor of Figure 12 in a detection status;
[0042] Figure 13B is a schematic diagram illustrating
the contact-type sensor of Figure 12 in a non-detection
status;
[0043] Figure 14 is a schematic view illustrating an es-
sential part of a fixing device employing a non-contact
type sensor as a detector;
[0044] Figure 15A is a schematic diagram illustrating
the non-contact sensor of Figure 14 in a detection status;
[0045] Figure 15B is a schematic diagram illustrating
the non-contact sensor of Figure 14 in a non-detection
status;
[0046] Figure 16 schematically illustrates a conven-
tional fixing device in a high pressure contact state; and
[0047] Figure 17 schematically illustrates the conven-
tional fixing device in a low pressure contact state.

DETAILED DESCRIPTION OF THE INVENTION

[0048] Referring now to the drawings, wherein like ref-
erence numerals designate identical or corresponding
parts throughout the several views thereof and in partic-
ular to Figure 3, one embodiment of an image forming
apparatus is described. As shown there, the image form-
ing apparatus includes four process units 1Y, 1C, 1M,
and 1BK. Each of the process units 1Y, 1C, 1M, and 1BK
is detachably attached to a main body 100 of the image
forming apparatus.
[0049] Each of the process units 1Y, 1C, 1M, and 1BK
has a similar configuration, but accommodates toner par-
ticles of a different color of yellow, cyan, magenta, or
black corresponding to a color resolution component of
a color image. Therefore, a configuration of the process
unit 1Y is typically described herein below.
[0050] The process unit 1Y has a photosensitive mem-
ber 2 as an image bearer, a charge roller 3 to charge a
surface of the photosensitive member 2 as a charging
device, a development device 4 to generate a toner im-
age on a surface of the photosensitive member 2, and a
photoconductor cleaning blade 5 to clean the surface of
the photosensitive member 2 as a photoconductor clean-
ing device.
[0051] Above each of the process units 1Y, 1C, 1M,
and 1BK, an exposure device 7 is disposed to expose a
surface of the photoconductor 2. Below each of the proc-
ess units 1Y, 1C, 1M, and 1BK, an intermediate transfer
unit 6 is arranged. The intermediate transfer unit 6 has
an intermediate transfer belt 10 mainly composed of an
endless belt. The intermediate transfer belt 10 is
stretched by a driving roller 8 and a driven roller 9 and is
enabled to circulate around these rollers running in a di-
rection as shown by an arrow in the drawing.
[0052] On the internal surface of the intermediate

transfer belt 10, four primary transfer rollers 11Y, 11C,
11M, and 11BK are disposed as primary transfer devices.
Each of the primary transfer rollers 11Y, 11C, 11M, and
11BK is pressed against the inner surface of the inter-
mediate transfer belt 10 at a position facing the photo-
conductor 2. With such pressure contact, each of the
photoconductors 2 is pressed against an outer surface
of the intermediate transfer belt 10, thereby forming a
primary transfer nip thereon.
[0053] Further, a secondary transfer roller 12 is dis-
posed as a secondary transfer device at a position facing
the driving roller 8 that stretches the intermediate transfer
belt 10. The secondary transfer roller 12 is pressed
against of the outer surface of the intermediate transfer
belt 10, thereby forming a secondary transfer nip thereon.
[0054] The intermediate transfer unit 6 is provided with
a belt cleaning unit 21 for cleaning the surface of the
intermediate transfer belt 10. Further, below the interme-
diate transfer unit 6, a waste toner container 22 is dis-
posed to accommodate waste toner. Even not illustrated,
a waste toner transfer hose is provided extending from
the belt cleaning device 21 and connected to an entrance
of the waste toner container 22.
[0055] At the bottom of the main body 100 of the image
forming apparatus, a recording medium container 13 is
disposed to accommodate recording media P, such as
a recording sheet, an OHP (Over Head Projector) sheet,
etc. A sheet supply roller 14 or the like is provided in the
recording medium container 13 to launch the recording
medium P therefrom.
[0056] A transportation path R1 is disposed in the main
body 100 of the image forming apparatus to guide the
recording medium P upward from the recording medium
container 13. On an upstream conveyance path R1 (see
a bottom in the drawing) from the secondary transfer nip
formed between the driving roller 8 and the secondary
transfer roller 12 in a transport direction, a pair of regis-
tration rollers 15a and 15b is disposed. Further, a fixing
device 16 is also disposed on a downstream transporta-
tion path R1 (see an upper side in the drawing) from the
secondary transfer nip in the conveyance direction, and
includes a fixing roller 17 and a pressing roller 18. The
fixing roller 17 and the pressing roller 18 are pressed
against each other forming a fixing nip at a pressure con-
tact section therebetween.
[0057] A pair of ejection rollers 19a and 19b is disposed
at a downstream end of the conveyance path R1 in the
conveyance direction. Further, a stock unit 20 is formed
by denting an upper surface of the main body 100 of the
image forming apparatus inward to load the recording
media P thereon.
[0058] Herein below, a basic operation of the above-
described image forming apparatus is described with ref-
erence to Figure 3. In the process unit 1Y, the photocon-
ductor 2 is rotated in the direction as shown by an arrow
in the drawing, so that the surface of the photoconductor
2 is uniformly charged by the charging roller 3 to generate
a high-potential. Subsequently, a laser beam is irradiated
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from the exposure device 7 to the surface of the photo-
conductor 2 in accordance with image data, and the po-
tential decreases at a portion subjected to the irradiation,
thereby forming an electrostatic latent image thereon.
Further, charged toner is electrostatically transferred on-
to the portion of the electrostatic latent image formed on
the surface of the photosensitive member 2 by the de-
veloping device 4, thereby forming a yellow toner image
(i.e., image visualization) thereon.
[0059] To the primary transfer roller 11Y, a voltage sub-
jected to a constant current or voltage control of a re-
versed polarity to that of a charge polarity of the toner is
applied. Hence, a transfer electric field is formed in the
primary transfer nip between the primary transfer roller
11Y and the photosensitive member 2. Then, a toner
image borne on the rotating photosensitive member 2 is
primarily transferred onto the intermediate transfer belt
10 traveling in the direction as shown by an arrow in the
drawing at the primary transfer nip.
[0060] In the remaining process units 1C, 1M, and 1BK,
toner images are similarly formed on photosensitive
members 2 as well and are primarily transferred onto the
intermediate transfer belt 10 to overlap four color toner
images with each other thereon.
[0061] Further, after completion of the primary transfer
processes, the surface of the photoconductor 2 is
cleaned by the photoconductor cleaning blade 5 to re-
move residual toner remaining thereon. Subsequently,
residual charge also remaining on the surface of the pho-
toconductor 2 is removed by a charge removing lamp,
not illustrated.
[0062] Whereas, a recording medium P housed in the
recording medium container 13 is launched therefrom by
rotating the sheet feed roller 14 onto the conveyance
path R1. The recording medium P thus sent out is tem-
porarily stopped by the pair of registration rollers 15a and
15b.
[0063] Further, by applying a voltage having a reversed
polarity to a toner charge polarity to the secondary trans-
fer roller 12 to form another transfer field at the secondary
transfer nip. Otherwise, a voltage having the same
charge polarity to that of the toner is applied to the driving
roller 8 opposed to the secondary transfer roller 12 to
form the similar transfer electric field there. After that,
driving of the pair of registration rollers 15a and 15b is
resumed to time and send the recording medium P to the
secondary transfer nip to synchronize with a toner image
borne on the intermediate transfer belt 10. Subsequently,
the toner image on the intermediate transfer belt 10 is
secondarily transferred at once onto the recording me-
dium P in the transfer field formed at the secondary trans-
fer nip. Subsequently, residual toner remaining on the
surface of the intermediate transfer belt 10 is removed
by the belt cleaning unit 21, and is collected and stored
in the waste toner accommodation container 22 after
completion of the second transfer.
[0064] The recording medium P bearing the trans-
ferred toner image thereon in this way is then conveyed

to the fixing device 16. The recording medium P sent to
the fixing unit 16 is sandwiched between the fixing roller
17 and the pressing roller 18, and is heated and pressed,
so that the toner image is fused on the recording medium
P. The recording medium P is then ejected onto the stock
unit 20 by a pair of ejection rollers 19a and 19b.
[0065] As shown in Figures 1 and 2 or the like, the
fixing device 16 includes a fixing roller 17 as a fixing de-
vice, a pressing roller 18 as a pressing member, and a
pair of elastic members 31 and 31 which bias the fixing
roller 17 and the pressing roller 18 in a prescribed direc-
tion to press these rollers against each other. The fixing
roller 17 and the pressing roller 18 collectively constitute
a pair of rollers 30 in this and below described embodi-
ments.
[0066] Further, as shown in Figure 4, the fixing roller
17 includes a cylindrical roller main body 25 constituted
by an exterior body 24 and a thermal conductive sub-
strate 23 wrapped in the exterior body 24, and a heating
source 26, such as a halogen heater, etc., installed in
the roller main body 25. The exterior body 24 includes a
surface layer and an elastic layer wrapped in the surface
layer.
[0067] The thermal conductive substrate 23 has a pre-
scribed required mechanical strength, and is made of
carbon steel or aluminum or the like having a good ther-
mal conductivity. Further, the elastic layer of the exterior
body 24 is made of synthetic rubber, such as silicone
rubber, fluorine rubber, etc. As the surface layer, material
having a high and durable thermal conductivity and a
good toner releasing performance capable of enhancing
durability of the elastic layer is used. Further, the surface
layer is constituted by a coat layer of silicone rubber or
fluorine rubber, a fluorine resin (PFA) tube, and a fluorine
resin (PFA) coat layer or the like.
[0068] A diameter of the fixing roller 17 is from about
15 mm to about 40 mm. A thickness of the elastic layer
of the exterior body 24 is from about 0.5mm to about 3
mm. A thickness of the surface layer of the exterior body
24 is from about 10 mm to about 80 mm. In this embodi-
ment, a diameter is about 24mm, a thickness of the elastic
layer is about 1mm, and a thickness of the surface layer
is about 43mm.
[0069] Further, the pressing roller 18 is at least com-
posed of an exterior body 28 and a metal core 27 wrapped
in the exterior body 28. The exterior body 28 includes a
surface layer and an elastic layer wrapped in the surface
layer. As the metal core 27, STKM (i.e., a mechanical
structural carbon steel tube) or the like is exemplified, for
example. As the elastic layer of the exterior body 28,
silicone rubber, fluorine rubber, and these foam bodies
or the like are used. The surface layer of the exterior body
28 is formed from a tube made of heat-resistant fluorine
resin, such as PFA, PTFA, etc., having a good mold re-
leasing performance.
[0070] The pressing roller 18 has a diameter of from
about 20 mm to about 40mm. A thickness of the elastic
layer of the exterior body 28 is from about 0.5mm to about
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10 mm. A thickness of the surface layer of the exterior
body 28 is from about 10 mm to about 80 mm. The diam-
eter of the exterior body 28 is about 30 mm in this em-
bodiment. The thickness of the elastic layer is about 8
mm. The thickness of the surface layer is about 50 mm.
[0071] Near the fixing roller 17, multiple thermistors
(not shown) are placed for temperature detection and
abnormal temperature prevention, respectively. A signal
detected and transmitted from each of these thermistors
enters the controller (not shown). Further, a temperature
of the fixing roller 17 may be maintained within a pre-
scribed temperature range by a controller mainly com-
posed of a micro-computer. A fixing device entrance
guide (not shown) is disposed upstream of the fixing nip
N in the recording medium conveying direction. On the
downstream side of the fixing nip N in the recording me-
dium conveying direction, a fixing device exit guide (not
shown) is also disposed.
[0072] Further, as shown in Figures 1 and 2, shafts 42
a and 42b of the pressing roller 18 are supported by a
pair of holders 41a and 41b arranged near both side ends
thereof in an axial direction, respectively. Multiple elastic
members 31a and 31b are attached to the holders 41a
and 41b, respectively. Specifically the elastic members
31a and 31b intervene between base members 43a and
43b and the holders 41a and 41b, respectively.
[0073] Therefore, the pressing roller 18 is pressed
against the fixing roller 17 by an elastic force of the elastic
members 31a and 31b and forms a nip N therebetween
as shown in FIGS. 4A and 4B. Further, an adjustment
device 50 is provided in this fixing device to adjust the
nip pressure by moving a pair of operation levers 45a
and 45b arranged near both ends of the pair of rollers 30
in its shaft direction, respectively.
[0074] As shown in Figure 1, the adjustment device 50
includes a first movement member 51 to provide a first
movement cooperating with the first operation lever 45a,
and a second movement member 52 to provide a second
movement cooperating with the second operation lever
45b. Further, the adjustment device 50 includes a detec-
tor 53 for detecting execution of both of the first and sec-
ond movements.
[0075] The operation levers 45a and 45b swing around
fulcrums 55a and 55b, respectively. When the operation
levers 45a and 45b swing in a direction as shown by
arrow A1 in Figure 4A, the operation levers 45a and 45b
engage and press the base members 43a and 43b via
respective engagement sections 56a and 56b toward the
pair of rollers 30. With this pressure, the fixing roller 17
and the pressing roller 18 are pressed under a relatively
high pressure against each other, so that the width of the
nip N therebetween increases.
[0076] By contrast, when the operation levers 45a and
45b swing around the fulcrums 55a and 55b, respective-
ly, in a direction as shown by arrow A2 from a situation
as shown in Figure 4A, the based members 43a and 43b
are drawn apart from the pair of rollers against an elastic
force of the elastic members 31a and 31b as shown in

FIG. 4B. With this pressure, the fixing roller 17 and the
pressing roller 18 are pressed by a relatively low pressure
against each other, so that the width of the nip N there-
between decreases.
[0077] In this embodiment, the first movement member
51 includes a rod 60 arranged parallel to an axis of the
pair of rollers 30 as shown in Figure 1. Thus, the first
movement member 51 reciprocates in both directions as
shown by arrows B1 and B2 along the axis of the rod 60.
The rod 60 includes a rod main body 60a and a shaft 60b
attached to a tip of the rod main body 60a.
[0078] Further, a pair of oblong holes 61 and 61 is
formed on the rod main body 60a of the rod 60 extending
in its axial direction. A pair of fixed pins 62 and 62 fits
into these oblong holes 61 and 61, respectively. Thus,
the rod 60 can stroke and reciprocate by a length of the
oblong holes 61 and 61. Here, the rod 60 is pressed in
a direction as shown by arrow B2 by a returning device
65. Specifically, the rod 60 moves in the direction as
shown by arrow 2B in this situation, and the fixed pins
62 and 62 accordingly contact edges on a side of the
returning device 65 in the oblong holes 61 and 61, re-
spectively. The returning device 65 is mainly composed
of a spring (e.g. a compression spring) 67 arranged be-
tween a base 66 disposed on an apparatus body and
one end of the rod 60.
[0079] The second movement member 52 is mainly
composed of a rocking block 68 that swings around the
shaft 60b of the rod 60 as shown in Figure 2. The rocking
block 63 is provided with a detection rod 69 detected by
the detector 53. Specifically when rocking block 63
swings in a direction as shown by arrow C1 in Figure 2A,
it can be detected by the detector 53. Whereas, when
rocking block 63 swings in a direction as shown by arrow
C2 in Figure2B, it cannot be detected by the detector 53.
[0080] Back to Figure 1, the rod 60, i.e., the first move-
ment member 51 and the first operation lever 45a are
linked to each other via a first linking mechanism 71 as
shown. Further, the rocking block 68, i.e., the second
movement member 52 and the second operation lever
45b are linked with each other via a second linking mech-
anism 72 as shown there.
[0081] The first linking mechanism 71 is configured by
an L-shaped block piece 74 when viewed on a plane,
and swings around a shaft 73 arranged on its corner. A
portion 74a of the block piece 74 contacts the first oper-
ation lever 45a. Into an oblong hole 76 formed on the
other portion 74b of the block piece 74, a pin 77 disposed
on one end of the rod main body 60a of the rod 60 fits.
[0082] Because of this, if the operation lever 45a
swings in the direction as shown by arrow A2 to change
the pressure contact state from high as shown in Figure
1A or 4A to low as shown in Figure 4B, the first linking
mechanism 71 swings in the direction as shown by arrow
D2 due to the swinging movement of the operation lever
45a. At this moment, since the pin 77 is fitting in the ob-
long hole 76, the rod 60b slides in a direction as shown
by arrow B2 in Figure 1B. Further, when the operation
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lever 45a swings in the direction as shown by arrow A1
from the condition as shown in Figure 1B, the linking
mechanism 71 swings in the direction as shown by arrow
D1, and the rod 60 slides in the direction as shown by
the arrow B1 and enters a condition as shown in Figure
1A.
[0083] Further, the second linking mechanism 72 in-
cludes a rocking arm 81 with its base being pivotally sup-
ported by a bearing shaft 80 and swinging therearound
in directions as shown by arrows E1 and E 2 in Figures
1 and 2. The second linking mechanism 72 further in-
cludes a spring 82 to bias the rocking arm 81 to swing in
the direction as shown by arrow E2.
[0084] Thus, when the second operation lever 45b
swings in the direction as shown by arrow A1 in Figure
2A, the rocking arm 81 swings in the direction as shown
by arrow E1 in Figure 1A, and the rocking block 68 swings
in the direction as shown by arrow C1 at the same time.
By contrast, when the second operation lever 45b swings
in the direction as shown by arrow A2 in Figure 2B, the
rocking arm 81 also swings in the direction as shown by
arrow E2, and the rocking block 68 swings in the direction
as shown by arrow C2 at the same time.
[0085] In this way, when the first operation lever 45a
is swung in the direction as shown by arrow A1 in Figure
2A, the rod 60 accordingly slides in the direction as shown
by arrow B1, and the second operation lever 45b is swung
in the direction as shown by arrow A1, the detecting de-
vice 53 can detect the second movement member 52 for
the first time. By contrast, when the first operation lever
45a is in a state as shown in Figure 2B, the rod 60 remains
sliding in the direction as shown by arrow B2. Because
of this, even when the second operation lever 45b is
swung in the direction as shown by arrow A1 in this state,
the detecting device 53 cannot detect the second move-
ment member 52 via the movement of the linking mech-
anism 72 unlike the situation as shown in Figure 1A.
[0086] Further, in this embodiment, when a sliding
range (i.e., an amount of slide) of the rod 60 in a axial
direction is represented by H1 and a contact range in
which the rocking arm 81 and the rocking block 68 contact
each other is represented by H2, the following inequality
is established, H1 < H2.
[0087] Further, the detector 53 employs a non-contact
permeation-type sensor 90. Specifically, the sensor 90
includes a light emitter 85 to eject light, such as visible
light, infrared light, etc., and a light receiver 86 receiving
a light as shown in Figures 2A and 2B. Accordingly, the
sensor 90 can detect the detection rod 90 when it enters
and intercepts the light emitted from the light emitter 85
between the light emitter 85 and the light receiver 86.
[0088] By contrast, as shown in Figure2B, when the
rocking block 68 hangs down, and the second operation
lever 45b is swung in the direction as shown by arrow
A2, the detection rod 69 does not enter a gap and inter-
cept the light between the light emitter 85 and the light
receiver 86, so that the sensor 90 cannot be detect the
detection rod 69.

[0089] In this embodiment of the fixing device, a nip
pressure is adjustable by moving the pair of the operation
levers 45a and 45b arranged near both ends of the pair
of rollers 30 for fixing in its shaft directional, respectively.
Hence, the fixing function is stabilized with a uniform nip
pressure over the entire length in the axial direction of
the pair of rollers. Further, the detector 53 can detect
execution of moving the first and the second operation
levers 45a and 45b together. Specifically, it can be rec-
ognized whether or not both of the first and the second
operation levers 45a and 45b have been operated. Ac-
cordingly, a movement condition of the pair of rollers 30
is detectable. Specifically, because the movement con-
dition of the pair of rollers 30 is not detected if one of the
operation levers is not swung, an fixing operation is not
executed based on a recognition that a nip pressure is
changed regarding that any one of the operation levers
is not swung. Moreover, since only one detector 53 is
needed, a system can be compact. Accordingly, a fixing
device having a simple configuration capable of control-
ling a nip pressure of a pair of rollers 30 can be provided
at low cost.
[0090] The first movement can be linear while the sec-
ond one can be a swinging movement. In such a situation,
a mechanism can be simplified and compact at low-cost.
[0091] By linking the operation levers 45a and 45b to
the movement members 51 and 52 via the linking mech-
anisms 71 and 72, respectively, respective movements
of the operation levers 45a and 45b can be constantly
conveyed to the first and second movement members
51 and 52. Moreover, the mechanism can be simplified
with such a system.
[0092] With the above-described returning device 65,
the operation levers 45a and 45b can be constantly re-
turned to the initial state, and adjustment of the nip pres-
sure can more be stabilized.
[0093] Further, with the establishment of the inequality
H1 < H2, the first operation of the first movement member
51 can be caused by the first operation lever 45a via the
first linking mechanism 71 independent from that of the
second operation lever 45b. Hence, reliability of the
movement of the first operation lever 45a can be more
improved.
[0094] Now, a second embodiment of the fixing device
is described with reference to Figures 5 and 6. As shown,
a sensor 90 constituting the detector 53 is attached to
the rocking block 68 serving as the second movement
member 52. Because of this, an interception member 91
is disposed on the side of a main body 100 of the image
forming apparatus. Thus, as shown in Figure 6A, when
the rocking block 68 swings in the direction as shown by
arrow C1, the interception member 91 intervenes be-
tween the light emitter 85 and the light detector 90 of the
sensor 90, and accordingly the rocking block 68 can be
detected. Whereas, as shown in Figure 6B, when the
rocking block 68 swings in the direction as shown by ar-
row C2, the interception member 91 does not intervene
between the light emitter 85 and the light detector 90 of

11 12 



EP 2 541 339 A2

8

5

10

15

20

25

30

35

40

45

50

55

the sensor 90, and accordingly the rocking block 68 can-
not be detected.
[0095] Now, a third embodiment of the fixing device is
described with reference to Figures 7A to 8B. As shown,
an intercepting member 92 is installed in the rod 60.
Therefore, as shown in Figures 7A and 8A, when the
rocking block 68 pivotally supported by a bearing shaft
70 swings in the direction as shown by arrow C1, the
interception member 92 accordingly intervenes between
the light emitter 85 and the light detector 86 of the sensor
90, and accordingly the rocking block 68 are ready to be
detected by the sensor 90. Whereas, as shown in Figures
7B and 8B, when the rocking block 68 swings in the di-
rection as shown by arrow C2, the interception member
92 accordingly does not intervene between the light emit-
ter 85 and the light detector 86 of the sensor 90, and
accordingly the rocking block 68 does not come to be
detected by the sensor 90.
[0096] In this embodiment, a different rocking arm 93
is used as the first linking mechanism 71 in the fixing
device from that used in the first and second fixing de-
vices. Specifically, as shown in Figure 7, the rocking arm
93 has a relatively longer length, and has a wider portion
93a at a middle part in its lengthwise direction swelling
out on the opposite side of its base. The rocking arm 93
is pivotally supported by a bearing shaft 94 at the wider
portion 93a of the opposite side of the base. An oblong
hole 84 is also located on the rod side of the rocking arm
93. The pin 94 of the rod 60 fits into the oblong hole 84.
[0097] Because of this, when the rocking arm 93
swings around the bearing shaft 94 in the direction as
shown by arrow D2 from the state as shown in Figure
7B, the rod 60 slides in the direction as shown by arrow
B2 and enters a state as shown in Figure 7A. Further,
when the rocking arm 93 swings around the bearing shaft
94 in the direction as shown by arrow D1 from the state
as shown in Figure 7A, the rod 60 slides in the direction
as shown by arrow B1 and enters a state as shown in
Figure 7B.
[0098] Hence, the fixing devices of Figures 5A to 8B
perform the similar function and effect to that performed
by the fixing device as shown in Figures 1A and 2B.
[0099] Now, a fourth embodiment of the fixing device
is described with reference to Figures 9A and 9B. As
shown, the second movement member 52 is mainly com-
posed of a rocking member 95 swinging around an axis
extending perpendicular to the axis of the rod 60. Spe-
cifically, as shown in Figure 9A, when the elastic mem-
bers 31a and 31b are compressed (i.e., shrink), and ac-
cordingly the pair of rollers 30 enters a high pressure
contact state, the rocking member 95 swings around its
axis L1 via the second movement member 52. The inter-
cept portion 95a disposed on the rocking member 95 is
placed between the light emitter 85 and the light detector
86 of the sensor 90.
[0100] Further, when the elastic members 31a and 31b
are stretched by moving the operation lever 45a as shown
in Figure9A, the rod 60 slides in the direction as shown

by arrow B2. In such a situation, the rocking member 95
rotates around its axis L1 and the intercept section 95a
does not face the sensor 90. Further, in this state, even
when the second linking mechanism 72 is operated, the
rocking member 95 cannot rotate around its axis L1.
[0101] However, as shown in Figure 9A, when the rod
60 slides in the direction as shown by arrow Bland the
second operation lever 45b is swung to cause the elastic
member 31b to shrink, the rocking member 95 can rotate
around its axis L1.
[0102] When viewed on a plane, the second linking
mechanism 72 includes an inverted L-shaped block piece
96 having first and second elements 96a and 96b. The
first element 96a of the block piece 96 is pivotally sup-
ported by a bearing support shaft 97. Therefore, the block
piece 96 swings around the bearing support shaft 97 in
the directions as shown by arrows E1 and E2.
[0103] Therefore, only when the rod 60 slides in direc-
tion, as shown arrow B1 in Figure 9A and he block piece
96 is swung in the direction as shown by arrow E2 by
moving the second operation lever 45b from the state of
Figure 9B, the rocking member 95 can rotate around its
axis L1.
[0104] Also in the fixing device of Figures 10A and 10B,
the second movement member 52 is mainly composed
of the rocking member 98 swinging around an axis L2
extending perpendicular to the axis of the rod. 60. Thus,
the axis L2 is orthogonal to the axis L1 of the rocking
member 95 of Figures 9A and 9B.
[0105] Further, the linking mechanism 72 includes a
sideways lying L-shaped rocking arm 99 having first and
second pieces 99a and 99b. Thus, the linking mechanism
72 is pivotally supported by a bearing shaft 101 at the
first piece 99a and swings in the directions as shown by
arrows E1 and E2. A projection 102 is located on the first
piece 99a of the rocking arm 99.
[0106] The rocking member 98 has a tapered surface
98a sliding and contacting the above-described projec-
tion 102. Therefore, as shown in Figure 10A, when the
rod 60 slides in the direction as shown by arrow B1 and
the second operation lever 45B is operated to cause the
rocking arm 99 to swing in the direction as shown by
arrow E1, the projection 102 of the rocking arm 99 con-
tacts and slides on the tapered surface 98a of the rocking
member 98. Hence, the rocking member 98 swings in a
direction as shown by arrow F1 around its bearing sup-
port shaft 101 and is inserted between the light emitter
85 and the light detector 86 of the sensor 90 to be de-
tected by the sensor 90.
[0107] In such a situation, as shown in Figure 10B,
even when the rod 60 slides in the direction as shown by
arrow B2 and the second operation lever 45b is then op-
erated to cause the rocking arm 99 to swing in the direc-
tion as shown by arrow E1, the rocking member 98 cannot
swing in the direction as shown by arrow F1. Because,
the projection 102 of the rocking arm 99 is separated
from the tapered face 98a of the rocking member 98.
Whereas, as shown Figure 10A, when the rod 60 slides
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in the direction as shown by arrow B1 and the second
operation lever 45b is then operated to cause the rocking
arm 99 to swing in the direction as shown by arrow E1,
the projection 102 of the rocking arm 99 contacts and
slide on the tapered face 98a of the rocking member 98.
[0108] Hence, the fixing devices of Figures 7A to 10B
perform the similar function and effect to that performed
by the fixing device of Figures 1A to 2B. Further, in the
fixing device of Figure 1 or the like, a linear sliding direc-
tion of the first movement and a swinging axis of the sec-
ond movement are parallel. However, in the fixing devic-
es of Figures 9A to 10B, the linear sliding direction of the
first movement and the swinging axis of the second
movement are perpendicular to each other. In this way,
since the linear sliding direction of the first movement
and the swinging axis of the second movement can be
either perpendicular or parallel to each other, a freedom
of designing of a fixing device can be enlarged.
[0109] Figure 11 illustrates another fixing device as a
modification, in which a detector 53 is disposed on the
side of the first operation lever 45a. Namely, the rod 60
includes a rod main body 60a having a pair of oblong
holes 61 and 61 and a shaft 60c inserted into the rod
main body 60a. The shaft 60c protrudes from both ends
of the rod main body 60a in its axial direction as shown.
At the protrusion 105a on the side of the first operation
lever 45a, a rocking block 68 with a detection rod 69 is
arranged. Further, at the protrusion 105b on the side of
the second operation lever 45b, a rotary member 106 is
arranged to rotate the shaft 60c around its axis when
contacted by the second linking mechanism 72.
[0110] Figure 11B illustrates an aspect of the fixing de-
vice in which the first and second operation levers 45a
and 45b are operated in prescribed directions to draw
the elastic members 31a and 31b to decrease the nip
width. In this situation, the detection rod 69 of the rocking
block 68 is not placed between the light emitter 85 and
light detector 86 of the sensor 90.
[0111] However, when the first operation lever 45a is
swung to compress the elastic member 31a (i.e., shrink-
ing) from that state, the rod 60 slides in the direction as
shown by arrow B1 via movement of the linking mecha-
nism 71 due to swinging of the operation lever 45a. When
the rod 60 slides in the direction as shown by arrow B1
and the second operation lever 45b is swung in a pre-
scribed direction to compress the elastic member 31a to
shrink, the operation lever 45b causes the rocking arm
81 serving as the second linking mechanism 72 to swing
around the axis of the bearing shaft 80 in the direction
as shown by arrow E1. Hence, the rotary member 106
contacts and slides on the rocking arm 81 and causes
the shaft 60c to rotate around its axis. With such a rota-
tion, the rocking block 68 on the side of the protrusion
105a swings, and the detection rod 69 of the rocking block
68 is placed between the light emitter 85 and the light
detector 86 as shown in Figure 11A.
[0112] By contrast, however, as shown in Figure 11B,
even when the rod 60 slides in the direction as shown by

arrow B2 and the second operation lever 45b is swung
in a prescribed direction to compress the elastic member
31b to shrink as shown in Figure 11A, the rocking arm
81 cannot rotate the rotary member 106. Specifically, on-
ly when the first operation lever 45a is operated to cause
the rod 60 to slide in the direction as shown by arrow B2
in Figure 11A, a detectable condition can be established
for the sensor 90 by moving the second operation lever.
[0113] Hence, the fixing device of Figures 11A and 11B
can perform the similar function and effect to that per-
formed by the fixing device of Figures 1A to 2B.
[0114] Figures 12 and 13 illustrate a fixing device using
a contact type detector 53 as a modification. As shown,
a button type switch (i.e., a mechanical switch) 110 is
employed. Specifically, when the rocking block 68 is in-
clined as shown in Figure 2A, a pressing section 68a of
the rocking block 68 depresses a button of the switch
110 as shown in Figures 12A to 13A. Hence, a condition
of the fixing device created by moving the first and second
operation levers 45a and 45b as shown in Figures 1A
and 2A is detected.
[0115] Further, when the rocking block 68 hangs down
as shown in Figure 13B, the pressing section 68a does
not depress the button 110a of the switch 110a thereby
entering a non-detection state.
[0116] Figures 14A to 15B collectively illustrate a sys-
tem employing a non-contact reflection type sensor 111
as the detector 53. The sensor 111 includes a light emitter
111a for emitting visible light and infrared light or the like
and a light receiver 111b receiving the light.
[0117] Specifically, as shown in Figures 14A to 15A,
when a reflection section 68b of the rocking block 68
faces the sensor 111, a light flux L emitted from the light
emitter 111a collides with and is reflected by the reflection
section 68b of the rocking block 68 and enters the light
receiver 111b. Hence, the first and second operation le-
vers 45a and 45b are operated, and a condition as shown
in Figures 1A to 2A can be detected.
[0118] By contrast, as shown in Figure 15B, when the
rocking block 68 hangs down, the reflection section 68b
separates from the sensor 111. Consequently, the light
flux L emitted from the light emitter 111a does not collide
with the reflection section 68b thereby entering non-de-
tection status.
[0119] Hence, the similar function and effect per-
formed by the sensor 90 of Figure 2 or the like can also
be performed by the sensors 110 and 111 as shown in
Figures 12A to 15B.
[0120] Hence, both of the contact and non-contact type
sensors can be employed expanding a freedom of design
choice.
[0121] Accordingly, the image forming apparatus of the
present invention can provide a high-quality image by
employing a fixing device performing the above-men-
tioned function and effect.
[0122] Further, instead of the light emitter 85 and the
light receiver 86 of the above-mentioned various embod-
iments, an emission and receiver element can be em-

15 16 



EP 2 541 339 A2

10

5

10

15

20

25

30

35

40

45

50

55

ployed as a non-contact sensor of a detector 53. Other-
wise, a proximity type sensor of an electrostatic capaci-
tance type detecting a change in capacitance, a magnetic
type utilizing a magnet, or a high-frequency oscillation
type utilizing electromagnetic induction and the like can
be employed. Further, when the contact-type sensor is
used as the detector 53, a differential transformer system
can be employed.
[0123] According to a fixing device of the present in-
vention, a nip pressure can be uniform over a nip in an
axial direction and a fixing function is stable because a
pair of operation levers is preferably swung. Moreover,
an operation condition of a pair of rollers for fixing is not
detected unless any one of the pair of operation levers
is manipulated. Accordingly, a fixing operation errone-
ously executed based on recognition that the nip pres-
sure is changed when none of the operation lever is ma-
nipulated is prevented. That is, the present invention can
provide a fixing device capable of preferably controlling
a nip pressure of the pair of rollers for fixing with a simple
configuration at low cost. Moreover, the fixing device can
be compact because it only requires a single detector
therein.
[0124] Numerous additional modifications and varia-
tions of the present invention are possible in light of the
above teachings. It is therefore to be understood that
within the scope of the appended claims, the present
invention may be practiced otherwise than as specifically
described herein.

Claims

1. A fixing device (16), comprising:

a pair of opposed, parallel rollers (30) forming a
fixing nip (N) between the parallel rollers (30);
a nip pressure adjusting unit (50) to adjust a nip
pressure generated in the fixing nip (N), the nip
pressure adjusting unit (50) including:

a pair of first and second operation levers
(45a, 45b) disposed near respective width-
wise ends of the pair of rollers (30) to swing
to collectively adjust the nip pressure;
a first movement member (51) cooperating
with the first operation lever (45a) to perform
a first movement (B1, B2); and
a second movement member (52) cooper-
ating with the second operation lever (45b)
to perform a second movement (C1, C2);
and

a detector (53) to detect both the first and second
movements being performed at the same time
and generate a turn on signal,
wherein the fixing device (16) becomes opera-
ble when the turn on signal is generated by the

detector (53).

2. The fixing device (16) as claimed in claim 1, wherein
the first movement is a linear movement, and the
second movement is a swinging movement.

3. The fixing device (16) as claimed in claim 2, wherein
a direction of the linear movement and a swinging
axis of the swinging movement are either parallel or
orthogonal to each other.

4. The fixing device (16) as claimed in any one of claims
1 to 3, further comprising a first linking mechanism
(71) that links together the first operation lever (45a)
and the first movement member (51), wherein the
first linking mechanism (71) converts a movement
of the first operation lever (45a) into the first move-
ment.

5. The fixing device (16) as claimed in any one of claims
1 to 4, further comprising a second linking mecha-
nism (72) that links together the second operation
lever (45b) and the second movement member (52),
wherein the second linking mechanism (72) converts
a movement of the second operation lever (45b) into
the second movement.

6. The fixing device (16) as claimed in any one of claims
4 and 5, further comprising a returning member (67)
to return the first linking mechanism (71) and the first
operation lever (45a) to their initial positions.

7. The fixing device (16) as claimed in any one of claims
4 to 6, wherein the first movement member (51) is
independently movable from the movement of the
second operation lever (45b) when driven by the first
operation lever (45a) via the first linking mechanism
(71).

8. The fixing device (16) as claimed in any one of claims
1 to 7, wherein the detector (53) is a non-contact
type sensor (90).

9. The fixing device (16) as claimed in any one of claims
1 to 7, wherein the detector (53) is a contact type
sensor (110).

10. An image forming apparatus (100) including the fix-
ing device (16) as claimed in any one of claims 1 to 9.
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