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(57) Abrege(suite)/Abstract(continued):

assembly (20) beling rotatably fixed to the swing arm (10), wherein the swing arm (10) Is provided with a swing arm shaft (11), a
hole (12) Is formed In the swing arm shaft (11), the fixing assembly (60) is assembled in the hole (12), a bearing assembly (62) Is
arranged between the fixing assembly (60) and the hole (12), a first sealing cover (63) is arranged at one end portion of the fixing
assembly (60), an electro-static discharge member (65) Is arranged between the first sealing cover (63) and the swing arm
shaft(11), and the electro-static discharge member (65) makes contact with the first sealing cover (63) and the swing arm shaft (11)

respectively, so as to form an electro-static discharge path. By means of this structure, the static electricity generated during the
operation of the tension adjustment device (100) can be eliminated.
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Abstract:

Disclosed is a tension adjustment device (100) for transmission equipment. The tension
adjustment device {100) comprises: a swing arm (10), the swing arm (10) being rotatabiy fixed via
a fixing assembly (60); and a tensioning assembly (20), the tensioning assembly (20) being
rotatably fixed to the swing arm (10), wherein the swing arm (10} is provided with a swing arm
shaft {11), a hole (12) is formed in the swing arm shaft (11), the fixing assembly (60} is assembled
in the hole (12), a bearing assembly (62) is arranged between the fixing assembly (60) and the
hole (12), a first sealing cover (63) is arranged at one end portion of the fixing assembly (60), an

electro-static discharge member (65) is arranged between the first sealing cover (63) and the
swing arm shaft(11), and the electro-static discharge member (65) makes contact with the first
sealing cover (63) and the swing arm shaft (11) respectively, so as to form an electro-static
discharge path. By means of this structure, the static electricity generated during the operation of
the tension adjustment device (100) can be eliminated.
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TENSION ADJUSTMENT DEVICE

Technical Field

The present invention is related to a tension adjustment device which comprises an
electro-static discharge path for eliminating the static electricity generated during the operation
of the tension adjustment device.

Background
A tension adjustment device is applied to transmission equipment broadly. The transmission

component of the transmission equipment, such as a belt or chain, typically abuts against a
tension wheel of the tension adjustment device, so that the transmission component is tensioned
through the tension wheel during the operation of the transmission equipment. The tension
adjustment device generally comprises a swing arm and a tension assembly, in which the swing
arm is rotatably fixed to a fixing base via a fixing assembly. The fixing base can be a cylinder body
or mount of an engine for example.

A Chinese patent CN100441912C discloses a tension adjustment device for a belt driven by
an auxiliary machine, which is used to ensure the seal of the swing center of the pulley as a
bearing tension wheel for a long time. This tension adjustment device is provided with a pulley
arm which can swing relative to a fixing shaft. A sliding bearing is arranged between the pulley
arm and the fixing shaft.

The above patent is developed for solving the seal problem in the tension adjustment device.
However, in practice, the swing arm will swing frequently relative to the fixing base, because the
transmission component of the transmission equipment is needed to be tensioned frequently
through the tension wheel, in which case, a static electricity is readily to be generated in the
tension adjustment device. In fact, the sliding bearing is typically formed of plastic material with
self-lubricating. The plastic material is electric insulated and thus can not eliminate the static
electricity generated in the pulley arm of the tension adjustment device, so that the static
electricity is deposited and might result in electric spark. In addition, in the case of the sliding
bearing is made of conductive material such as copper, the surface of the sliding bearing would
be provided with plastic material with self-lubricating so as to ensure the lubrication of the sliding
bearing. Therefore, it is impossible to eliminate the static electricity generated in the pulley arm

of the tension adjustment device, so that the static electricity is deposited and might result in

electric spark which can cause failure or accident such as fire hazard.

Summary
Therefore, an object of the present invention is to provide a tension adjustment device so as

to overcome the above drawbacks in the art. An electro-static discharge path can be formed
inside the tension adjustment device, in order to eliminate the static electricity generated during
the operation to prevent accident occurred.

Another object of the present invention is to provide an electro-static discharge member for
forming the electro-static discharge path, which can be used to eliminate the static electricity
while maintaining a small friction between the tension adjustment device and other components,
so as to minimize the effect to the operation of the tension adjustment device and enhance the
life of the tension adjustment device. In this case, the present invention is particularly adapted to
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a tension adjustment device which is difficult to or even can not be detached during the life
thereof. The cost for maintenance and replacement could be reduced and the operation
efficiency of the device could be improved, due to the electro-static discharge member.

The above objects are achieved by a tension adjustment device, comprising:

a swing arm being rotatably fixed via a fixing assembly; and

a tensioning assembly being rotatabiy fixed to the swing arm,

wherein the swing arm is provided with a swing arm shaft, a hole is formed in the swing arm
shaft, the fixing assembly is assembled in the hole, a bearing assembly is arranged between the
fixing assembly and the hole, a first sealing cover is arranged at one end portion of the fixing
assembly, an electro-static discharge member is arranged between the first sealing cover and the
swing arm shaft, and the electro-static discharge member makes contact with the first sealing
cover and the swing arm shaft respectively, so as to form an electro-static discharge path. In
practice, the components in the electro-static discharge path are made of electric conductive
material, that is, the swing arm shaft, the electro-static discharge member, the first sealing cover,

a fixing shaft and bolts are made of electric conductive material.
By means of the above solution, an electro-static discharge path is formed in the tension

adjustment device, so as to eliminate the static electricity generated during the operation of the
tension adjustment device, so that the tension adjustment device can be running safely.

In one embodiment, the electro-static discharge member is contacted with the first sealing
cover and the swing arm shaft, via points, lines or partial surfaces. In this way, there is a small
friction between the electro-static discharge member and the first sealing cover and the swing
arm shaft, due to the small contacting area therebetween, so as to not obstruct the normal
operation of the tension adjustment device, while the wear can be reduced so that the life of the
electro-static discharge member is extended.

In one embodiment, the electro-static discharge member is contacted elastically with the
first sealing cover and the swing arm shaft. For example, the electro-static discharge member can
be elastic, which in turn make the electro-static discharge member to minimize the axial friction.

In one embodiment, the electro-static discharge member is a wave-shaped spring, a coil
spring or a Belleville spring. The wave-shaped spring is preferable, or alternatively, the
electro-static discharge member can be configured in any other suitable structure.

In one embodiment, the wave-shaped spring is formed with peak portions and valley
portions, and wherein the peak portions and the valley portions are contacted with the first
sealing cover and the swing arm shaft respectively.

In one embodiment, the wave-shaped spring is made of electric conductive material, such as
electric conductive metal.

In one embodiment, the electro-static discharge member can comprise a plurality of
overlapped wave-shaped springs.

In one embodiment, the wave-shaped spring is contacted with the first sealing cover
through at least three contacting positions, and/or the wave-shaped spring is contacted with the
swing arm shaft through at least three contacting positions. In this way, a balance between the
elimination of the static electricity and the wear can be obtained advantageously.

In one embodiment, the first sealing cover is separate from the swing arm shaft. In this way,
the wear of the first sealing cover is avoided, so as to extend the life of the tension adjustment

device.
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In one embodiment, the bearing assembly is separate from the electro-static discharge
member, so as to reduce the wear of the electro-static discharge member.

In one embodiment, a second sealing cover is arranged at another end portion of the fixing
assembly, the bearing assembly comprises a first sliding bearing adjacent to the first sealing cover

and a second sliding bearing adjacent to the second sealing cover, and an end of the second
sliding bearing adjacent to the second sealing cover is formed with a bearing flange extending
radially.

In one embodiment, fixing shaft boss portions are formed at both ends of the fixing shaft,
and the first and second sealing covers hermetically cover the fixing shaft boss portions at both
ends of the fixing shaft.

In one embodiment, the tension adjustment device further comprises a tension adjustment
assembly, one end of which is fixed rotatably to the swing arm, and another end of which is fixed
rotatably to the fixing assembly.

In one embodiment, the fixing assembly includes a fixing shaft which is provided integrally
with a fastener and extends through the first sealing cover, and wherein the fastener is used to fix
the swing arm and is a bolt or rivet.

In one embodiment, the fixing assembly includes a fixing shaft and a fastener which extends
through the first sealing cover and a hole in the fixing shaft so as to fix the swing arm, and
wherein the fastener is a bolt or rivet.

In one embodiment, the bearing assembly is electric insulated.

In one embodiment, the electro-static discharge member surrounds the fixing shaft, or the
electro-static discharge member comprises a plurality of separate components surrounding the
fixing shaft.

In this way, an electro-static discharge path can be formed in the tension adjustment device,
so as to eliminate the static electricity generated during the operation of the tension adjustment
device, meanwhile the electro-static discharge member has small wear and long life.

Brief Description of the Figures
These and other features of the invention will be more fully made apparent by the detailed

description which follows, the claims and accompanying drawing figures herewith, the entirety of
which, taken together, form the specification of the invention, in which:
Figure 1 is a top view of a tension adjustment device for transmission equipment according

to the present invention.
Figure 2 is a bottom view of a tension adjustment device for transmission equipment

according to the present invention.
Figure 3 Is a perspective view of a tension adjustment device for transmission equipment

that has been assembled according to the present invention.

Figure 4 is an exploded perspective view of a tension adjustment device for transmission
equipment according to the present invention.

Figure 5 is a partial cross section view taken along the line A-A in figure 1.

Embodiments of the Invention

The foregoing and other objectives, features, and advantages of the invention will be more
readily understood upon consideration of the following detailed description of the invention,
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taken in conjunction with the accompanying drawings, in which preferred embodiments of the
invention are illustrated by way of example. It is to be expressly understood, however, that the
drawings are for illustration and description only and are not intended as a definition of the limits
of the invention.

With reference to figures 1 to 3, a top view, a bottom view and a perspective view of a
tension adjustment device for transmission equipment according to the present invention are
shown respectively. The tension adjustment device 100 is mounted onto a fixing base (not
shown), which the fixing base can be a cylinder body or mount of an engine for example.

The tension adjustment device 100 comprises two parts, a swing arm 10 and a tensioning
assembly 20. The swing arm 10 is rotatably fixed via a fixing assembly 60. For example, the swing
arm 10 is rotatably fixed to the fixing base via a fixing assembly 60. The tensioning assembly 20 is
rotatably fixed to the swing arm 10.

In a preferred embodiment, the tension adjustment device 100 further comprises a tension
adjustment assembly 30, one end of which is fixed rotatably to the swing arm 10, and another
end of which is fixed rotatably to the fixing base. The tension adjustment assembly 30 can be
configured in a conventional manner in the art. For example, a well known hydraulic automated
tensioner or pneumatic automated tensioner can be employed. This will not be described in
detail here.

In particular, in one embodiment, the swing arm 10 is rotatably fixed to the fixing base via
the fixing assembly 60, so that the swing arm 10 can rotate about an axis of the fixing assembly
60 and thus can rotate relative to the fixing base freely. The tensioning assembly 20 is provided
with a tensioning wheel 21 which is fixed to the swing arm 10 via a bolt 22, so that the tensioning
wheel 21 can rotate about an axis of the bolt 22. The transmission component of the
transmission equipment is maintained to contact with the tensioning wheel 21, so that it is
tensioned by the tensioning wheel 21. During operation of the transmission equipment, the
tension adjustment assembly 30 functions to adjust the transmission component of the
transmission equipment for the swing arm 10 and the tensioning assembly 20. These will not be
described in detail here, since they are conventional in the art.

The swing arm 10 is provided with a swing arm shaft 11, and as can be seen from the
exploded view, the swing arm shaft 11 extends from the opposed sides of the swing arm 10. A
through hole 12 is formed in the swing arm shaft 11. The fixing assembly 60 extends through the
through hole 12 so as to fix the swing arm 10 to the fixing base.

The fixing assembly 60 is assembled in the through hole 12 and a bearing assembly 62 is
arranged between the fixing assembly 60 and the through hole 12. For example, in one
embodiment, the fixing assembly 60 is provided with a fixing shaft 61 which is assembled in the
through hole 12 via a bearing assembly 62. In particular, the fixing shaft 61 is assembled in the
through hole 12, and the bearing assembly 62 is arranged between the fixing shaft 61 and the
through hole 12. A first sealing cover 63 and a second sealing cover 64 are arranged at both ends
of the fixing assembly 60 respectively. For example, in one embodiment, the first sealing cover 63
and the second sealing cover 64 are positioned at both ends of the fixing shaft 61. In order that
the first sealing cover 63 and the second sealing cover 64 can be fitted closely, fixing shaft boss
portions 612 are formed at both ends of the fixing shaft 61, and the first sealing cover 63 and the
second sealing cover 64 hermetically cover the fixing shaft boss portions 612 at both ends of the
fixing shaft 61, so that a seal is obtained for the junction between the fixing assembly 60 and the
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swing arm 10, so as to prevent substance such as dust from entering. As known in the art, the
sliding bearing is typically formed of insulated material with self-lubricating to ensure the
lubrication of the bearing assembly. Alternatively, insulated material with self-lubricating is
coated onto the surfaces of the bearing assembly, which make the bearing assembly insulated.

Generally, if the swing arm shaft 11 is contacted with the first sealing cover 63, during the
operation of the tension adjustment device 100, the swing arm shaft 11 will move relative to the
first sealing cover 63 frequently, which results in the wear of the swing arm shaft 11 and the first
sealing cover 63, particularly the wear of the first sealing cover 63. Therefore, in a preferred
embodiment, the swing arm shaft 11 is separate from the first sealing cover 63, i.e. the swing
arm shaft 11 is not contacted with the first sealing cover 63, so as to avoid the wear of the first
sealing cover 63 and extend the life of the tension adjustment device 100. However, in this case,
the static electricity can not be transferred from the swing arm shaft 11 to the first sealing cover
63, which results in deposition of the static electricity. In practice, both sealing covers are not
contacted with the swing arm shaft 11.

In a preferred embodiment of the present invention, the bearing assembly 62 comprises a
first sliding bearing 621 adjacent to the first sealing cover 63 and a second sliding bearing 622
adjacent to the second sealing cover 64. In practice, the second sealing cover 64 and the second
sliding bearing 622 are closer to the fixing base than the first sealing cover 63 and the first sliding
bearing 621. Generally, an end of the second sliding bearing 622 adjacent to the second sealing
cover 64 is formed with a bearing flange 623. The bearing flange 623 is used to isolate axially the
second sealing cover 64 and the swing arm shaft 11, or is arranged axially between the second
sealing cover 64 and the swing arm shaft 11.

In one embodiment, the fixing assembly 60 further includes a fastener (not shown) which
extends through the first sealing cover 63 and a hole in the fixing shaft 61 so as to fix the swing
arm 10. In particular, in the shown embodiment, the fastener extends through the first sealing
cover 63, the second sealing cover 64 and the hole in the fixing shaft 61 so as to fix the swing arm
10 to the fixing base. Therefore, the swing arm 10 could swing or rotate relative to the fixing base
freely, so as to adapt to the requirement of tension adjustment. The fastener can be a bolt, a rivet
or other fastener known in the art.

Alternatively, in another embodiment, the fixing shaft 61 of the fixing assembly 60 is

provided integrally with a fastener and extends through the first sealing cover 63. The fastener is
used to fix rotatably the swing arm 10 to the fixing base. Therefore, the swing arm 10 could swing

or rotate relative tc the fixing base freely, so as to adapt to the requirement of tension

adjustment. The fastener can be a bolt, a rivet or other fastener known in the art.

During the operation of the tension adjustment device 100, due to the frequent swing or
rotation of the swing arm 10 relative to the fixing shaft 61 via the bearing assembly 62, the static
electricity is generated therebetween. In order to eliminate such static electricity, according to an
embodiment of the present invention, an electro-static discharge member 65 is arranged
between the first sealing cover 63 and the swing arm shaft 11, and the electro-static discharge
member 65 makes contact with the first sealing cover 63 and the swing arm shaft 11 respectively,
so as to form an electro-static discharge path.

In an embodiment of the present invention, due to the electro-static discharge member 65,
the static electricity generated during the swing or rotation of the swing arm 10 relative to the
fixing shaft 61 via the bearing assembly 62, can be transferred through the swing arm shaft 11,
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the electro-static discharge member 65 and to the first sealing cover 63, and further through the
fixing shaft 61, the fastener and then to the fixing base (a cylinder body or mount of an engine),

so as to eliminate the static electricity.
In order to form the above electro-static discharge path, the components in the

electro-static discharge path shall be made of electric conductive material, that is, the swing arm
shaft 11, the electro-static discharge member 65, the first sealing cover 63, the fixing shaft 61 and
the fastener are made of electric conductive material. The material can be conventional in the
art.

In order to reduce the wear of the electro-static discharge member, the bearing assembly is
separate from the electro-static discharge member, that is, the bearing assembly is not contacted
with the electro-static discharge member. Therefore, in a preferred embodiment, the
electro-static discharge member 65 is only contacted with the swing arm shaft 11.

Moreover, in order to further reduce the wear of the electro-static discharge member, the
contacting area between the electro-static discharge member 65 and the first sealing cover 63,
the swing arm shaft 11 could be reduced. In a preferred embodiment, the electro-static discharge
member 65 is contacted with the first sealing cover 63 and the swing arm shaft 11 respectively,
via points, lines or partial surfaces. In this way, the friction can be reduced and the life of the
electro-static discharge member could be extended, since only a part of the surfaces of the
electro-static discharge member 65 is contacted with the first sealing cover 63 and the swing arm
shaft 11. The electro-static discharge member 65 is maintained to contact with the first sealing
~ cover 63 and the swing arm shaft 11, so as to ensure the normal operation of the electro-static
discharge path. In addition, in the case of point, line or partial surface contact, due to the smail
contacting area, the resistance formed between the electro-static discharge member 65 and the
first sealing cover 63, the swing arm shaft 11 is small as well, so as to facilitate the relative
rotation between the first sealing cover 63 and the swing arm shaft 11 and not to obstruct the
normal operation of the tension adjustment device.

According to the present invention, the electro-static discharge member 65 could be
configured in any suitable manner, as long as it can be used to eliminate the static electricity
generated during the operation of the tension adjustment device 100. In one embodiment, the
electro-static discharge member 65 could be arranged surrounding the fixing shaft 61. In another
embodiment, the electro-static discharge member 65 could comprise a plurality of separate

components surrounding the fixing shaft 61, which could be for example gaskets or the like.

In a preferred embodiment of the present invention, the electro-static discharge member 65
Is contacted elastically with the first sealing cover 63 and the swing arm shaft 11. For example, in
one embodiment, the electro-static discharge member 65 is elastic and disposed elastically and
conductively between the sealing cover and the swing arm shaft. It is advantageous that the
elastic electro-static discharge member can be used to maintain the reliable electric connection

among the three components only via small axial force.

In a preferred embodiment of the present invention, the electro-static discharge member 65
can be a wave-shaped spring. In other embodiment, the electro-static discharge member 65 can
also be a coil spring or a Belleville spring. Generally, the wave-shaped spring has an elasticity
sufficient to enable to abut against the first sealing cover 63 and the swing arm shaft 11 and
maintain to contact with them.

The electro-static discharge member 65 can comprise a plurality of wave-shaped springs
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which could be overlapped so as to enhance the axial force.

The wave-shaped spring could be made of any suitable electric conductive material, such as
electric conductive metal, so as to ensure a sufficient elasticity while eliminating the static
electricity.

The wave-shaped spring is formed with peak portions and valley portions, and in practice,
the peak portions and the valley portions are contacted with the first sealing cover 63 and the
swing arm shaft 11 respectively, via points, lines or partial surfaces. The point, line or partial
surface contact could be selected according to the shape and structure of the peak portions and
the valley portions.

Generally, the wave-shaped spring is formed with a plurality of peak portions and a plurality
of valley portions, so that there are several contacting positions between the wave-shaped spring
and the first sealing cover 63, the swing arm shaft 11. The point, line or partial surface contact
could be selected for these contacting positions independently. It is noted that the number of the
contacting positions is not necessary to be the same as the number of the peak portions and the
valley portions, that is, some peak portions or valley portions may not be contacted with the first
sealing cover 63 and the swing arm shaft 11, so as to make such structure to adapt to various
applications for the wave-shaped spring and the first sealing cover 63, the swing arm shaft 11.

In a preferred embodiment of the present invention, the wave-shaped spring is contacted
with the first sealing cover 63 through at least three contacting positions, and/or the
wave-shaped spring is contacted with the swing arm shaft 11 through at least three contacting
positions. in this way, a balance between the elimination of the static electricity and the wear can
be obtained advantageously. Of cause, the number of the contacting positions can be any
suitable number.

While the invention of this disclosure has been described with illustrative examples, the
invention is not limited thereto. It will be appreciated that modifications, replacements and/or
changes may be made by those skilled in the art without departing from the spirit and scope of
the invention as defined by the appended claims. The protection scope of the invention is defined
by the following claims.
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CLAIMS:

1. A tension adjustment device, comprising:
a swing arm being rotatably fixed via a fixing assembly; and

a tensioning assembly being rotatably fixed to the swing arm,

wherein the swing arm is provided with a swing arm shaft, a hole is formed in
the swing arm shaft, the fixing assembly is assembled in the hole, a bearing assembly is
arranged between the fixing assembly and the hole, a first sealing cover is arranged at one end
portion of the fixing assembly, an electro-static discharge member is arranged between the
first sealing cover and the swing arm shaft, and the electro-static discharge member makes
contact with the first sealing cover and the swing arm shatft respectively, so as to form an

electro-static discharge path.

2. The tension adjustment device according to claim 1, wherein the electro-static

discharge member is contacted elastically with the first sealing cover and the swing arm shaft.

3. ~ The tension adjustment device according to claim 1, wherein the electro-static

discharge member is a wave-shaped spring, a coil spring or a Belleville spring.

4, The tension adjustment device according to claim 3, wherein the wave-shaped

spring is formed with peak portions and valley portions, and wherein the peak portions and
the valley portions are contacted with the first sealing cover and the swing arm shaft

respectively,

S. The tension adjustment device according to claim 3 or 4, wherein the wave-

shaped spring 1s made of electric conductive metal.

6. The tension adjustment device according to claim 3, wherein the electro-static

discharge member comprises a plurality of overlapped wave-shaped springs.

7. The tension adjustment device according to claim 3 or 4, wherein the wave-

shaped spring 1s contacted with the first sealing cover through at least three contacting

8
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positions, and/or the wave-shaped spring is contacted with the swing arm shaft through at

least three contacting positions.

8. - The tension adjustment device according to claim 1, wherein the first sealing

cover 1s separate from the swing arm shaft.

9. The tension adjustment device according to claim 1, wherein the bearing

assembly 1s separate from the electro-static discharge member.

10. The tension adjustment device according to claim 1, wherein a second sealing
COVET 1S arrénged at another end portion of the fixing assembly, the bearing assembly
compriscs a first sliding bearing adjacent to the first sealing cover and a second sliding
bearing adjacent to the second sealing cover, and an end of the second sliding bearing

adjacent to the second sealing cover is formed with a bearing flange extending radially.

11. The tension adjustment device according to claim 1, further comprising a
tension adjustment assembly, one end of which is fixed rotatably to the swing arm, and

another end of which is fixed rotatably to the fixing assembly.

12. The tension adjustment device according to claim 1, wherein the fixing
assembly includes a fixing shaft which 1s provided integrally with a fastener and extends
through the first sealing cover, and wherein the fastener is used to fix the swing arm and is a

bolt or rivet.

13. The tension adjustment device according to claim 1, wherein the fixing
assembly includes a fixing shaft and a fastener which extends through the first sealing cover
and a hole 1n the fixing shaft so as to fix the swing arm, and wherein the fastener is a bolt or

rivet.

14, ~The tension adjustment device according to claim 1, wherein the bearing

assembly is electric insulated.

15. The tension adjustment device according to claim 12 or 13, wherein the

electro-static discharge member surrounds the fixing shaft, or the electro-static discharge

9
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member condprises a plurality of separate components surrounding the fixing shaft.

16. A tension adjustment device, comprising:
a swing arm being rotatably fixed via a fixing assembly; and
a tensioning assembly being rotatably fixed to the swing arm,

wherein the swing arm 1s provided with a swing arm shaft, a hole is formed in
the swing arm shaft, the fixing assembly is assembled in the hole, a bearing assembly is
arranged between the fixing assembly and the hole, a first sealing cover is arranged at one end
portion of the fixing assembly, an electro-static discharge member is arranged between the
tirst sealing cover and the swing arm shaft, and the electro-static discharge member makes
contact with the first sealing cover and the swing arm shaft respectively, so as to form an

electro-static discharge path, and

wherein the electro-static discharge member is a wave-shaped spring, and
wherein the wave-shaped spring is contacted with the first sealing cover through at least three
contacting positions, and/or the wave-shaped spring is contacted with the swing arm shaft

through at least three contacting positions.

17. The tension adjustment device according to claim 16, wherein the electro-static

discharge member 1s contacted elastically with the first sealing cover and the swing arm shatft.

18. The tension adjustment device according to claim 16, wherein the wave-shaped
spring is formed with peak portions and valley portions, and wherein the peak portions and
the valley portions are contacted with the first sealing cover and the swing arm shaft

respectively.

19. The tension adjustment device according to any one of claims 16 to 18,

wherein the wave-shaped spring is made of electric conductive metal.

20. The tension adjustment device according to claim 16, wherein the electro-static

discharge member comprises a plurality of overlapped wave-shaped springs.

10
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21. The tension adjustment device according to claim 16, wherein the tirst sealing

cover 1s separate from the swing arm shatt.

22. The tension adjustment device according to claim 16, wherein the bearing

assembly is separate from the electro-static discharge member.

23. The tension adjustment device according to claim 16, wherein a second sealing
cover 1s arranged at another end portion of the fixing assembly, the bearing assembly

comprises a first sliding bearing adjacent to the first sealing cover and a second sliding
bearing adjacent to the second sealing cover, and an end of the second sliding bearing adjacent

to the second sealing cover is formed with a bearing flange extending radially.

24, The tension adjustment device according to claim 16, further comprising a
tension adjustment assembly, one end of which is fixed rotatably to the swing arm, and

another end of which 1s fixed rotatably to the fixing assembly.

235, The tension adjustment device according to claim 16, wherein the fixing
assembly includes a fixing shaft which is provided integraily with a fastener and extends
through the first sealing cover, and wherein the fastener is used to fix the swing arm and 1s a

bolt or rivet.

26. The tension adjustment device according to claim 16, wherein the fixing
assembly includes a fixing shaft and a fastener which extends through the first sealing cover
and a hole in the fixing shaft so as to fix the swing arm, and wherein the fastencr 1s a bolt or

rivet.

27. The tension adjustment device according to claim 16, wherein the bearing

assembly is electric insulated.

28. The tension adjustment device according to claim 25 or 26, wherein the
electro-static discharge member surrounds the fixing shaft, or the electro-static discharge

member comprises a plurality of separate components surrounding the fixing shaft.

11
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