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(54) OSCILLATING PENDULUM-BASED POWER GENERATION MECHANISM OF A POWER 
GENERATOR

(57) An oscillating pendulum-based power genera-
tion mechanism includes a stator device (10) and a rotor
device (20). The stator device (10) has a stationary base
(12, 13) and multiple first magnetic bars (11) mounted
on an inner surface (14) of the stationary base (12, 13).
The rotor device (20) has a spindle (21), pendulum as-
semblies (22) and second magnetic bars (23). The spin-
dle (21) is rotatably mounted through the stationary base

(12, 13) and connected with a power generator (31). Each
pendulum assembly (22) connected with the spindle (21)
includes a weight (222a-222d). The second magnetic
bars (23) are distributed across the weights (222a-22sd)
and repel the first magnetic bars (11). The repellant forc-
es between the first magnetic bars (11) and the second
magnetic bars (23) allow the pendulum assemblies (22)
to be rotated to drive the power generator (31).
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Description

1. Field of the Invention

[0001] The present invention relates to a power gen-
eration mechanism and, more particularly, to an oscillat-
ing pendulum-based power generation mechanism of a
power generator.

2. Description of the Related Art

[0002] Electricity is the indispensable energy in daily
life for modern people to keep their mobile phones, com-
puters, home appliances on and running and is the critical
energy for manufacturing industry to maintain operation
of all types of office equipment, electronic instruments
and production equipment. Among all types of power
generation, coal-fired power and nuclear power are gen-
erally used to drive power generators. In answer to the
call of environmental advocacy, green power, such as
hydraulic power, solar power, wind power, geothermal
power and tidal power, has prevailed around the world
lately to drive power generators. Finding clean power
causing no environmental pollution is a persistent goal
that the human beings must face and tackle.
[0003] An objective of the present invention is to pro-
vide an oscillating pendulum-based power generation
mechanism of a power generator for driving a power gen-
erator to rotate for power generation.
[0004] To achieve the foregoing objective, the oscillat-
ing pendulum-based power generation mechanism of a
power generator includes a stator device and a rotor de-
vice.
[0005] The stator device has at least one stationary
base and multiple first magnetic bars.
[0006] Each one of the at least one stationary base
has an inner surface and a chamber.
[0007] The inner surface is axially and annularly
formed around an inner wall of the stationary base.
[0008] The chamber is defined within the inner surface.
[0009] The multiple first magnetic bars are mounted
around the inner surface of the at least one stationary
base.
[0010] The rotor device is mounted inside the chamber
and has a spindle, multiple pendulum assemblies, and
multiple second magnetic bars.
[0011] The spindle is axially and rotatably mounted
through the at least one stationary base with one end of
the spindle adapted to be connected with a shaft of a
power generator, and has a connection surface formed
on a periphery of the spindle.
[0012] Each pendulum assembly has an arm and a
weight.
[0013] The arm has an upper end and a lower end.
[0014] The upper ends of the multiple pendulum as-
semblies are securely and sequentially connected with
the connection surface of the spindle in an axial direction.
[0015] The lower end faces the inner surface.

[0016] The weight is securely connected with the lower
end of the arm of the pendulum assembly.
[0017] The multiple second magnetic bars are mount-
ed in the weights of each pendulum assembly and repel
the multiple first magnetic bars of the stator device. Each
second magnetic bar has a first end point and a second
end point along a rotation direction of the multiple pen-
dulum assemblies. A distance from the first end point of
the second magnetic bar to the center axis of the spindle
differs from that from the second end point of the second
magnetic bar to a center axis of the spindle for the second
magnetic bars to be obliquely arranged on a correspond-
ing pendulum assembly with respect to the center axis
of the spindle.
[0018] According to the foregoing structure of the os-
cillating pendulum-based power generation mechanism,
the first magnetic bars are fastened on the at least one
stationary base and the second magnetic bars are
mounted on the rotatable pendulum assemblies. There-
fore, the repellant forces generated between the first
magnetic bars and the second magnetic bars drive the
pendulum assemblies to rotate within the at least one
stationary base and further drive a power generator in
connection with the spindle to rotate for power genera-
tion.
[0019] Other objectives, advantages and novel fea-
tures of the invention will become more apparent from
the following detailed description when taken in conjunc-
tion with the accompanying drawings.

In the drawings

[0020]

Fig. 1 is a schematic plane view of an embodiment
of an oscillating pendulum-based power generation
mechanism in accordance with the present invention
connected to a power generator through a transmis-
sion mechanism;
Fig. 2 is a front view of at least one stationary base
and multiple pendulum assemblies of a first embod-
iment of the oscillating pendulum-based power gen-
eration mechanism in Fig. 1;
Fig. 3 is a front view of a first stationary base and
the pendulum assemblies mounted therein of the os-
cillating pendulum-based power generation mecha-
nism in Fig. 1;
Fig. 4 is a front view of a second stationary base and
the pendulum assemblies mounted therein of the os-
cillating pendulum-based power generation mecha-
nism in Fig. 1;
Fig. 5 is an enlarged view of Fig. 2;
Fig. 6 is a front view of at least one stationary base
and multiple pendulum assemblies of a second em-
bodiment of the oscillating pendulum-based power
generation mechanism in Fig. 1.
Fig. 7 is a schematic plane view of the stationary
base and the pendulum assemblies mounted therein
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of another embodiment of an oscillating pendulum-
based power generation mechanism in accordance
with the present invention; and
Fig. 8 is a schematic plane view of a kinetic input
device in accordance with the present invention.

[0021] With reference to Fig. 1, an oscillating pendu-
lum-based power generation mechanism in accordance
with the present invention includes a stator device 10 and
a rotor device 20 and may further include a kinetic input
device.
[0022] With reference to Figs. 1 and 3, the stator device
10 has at least one stationary base and multiple first mag-
netic bars 11. In the present embodiment, a first station-
ary base 12 and a second stationary base 13 are juxta-
posedly arranged. The first stationary base 12 and the
second stationary base 13 are securely mounted on a
seat 100. With reference to Figs. 2 and 4, a first embod-
iment of the oscillating pendulum-based power genera-
tion mechanism in Fig. 1 is shown, and each of the first
stationary base 12 and the second stationary base 13
has an inner surface 14 axially and annularly formed
around an inner wall of a corresponding one of the first
stationary base 12 and the second stationary base 13
and a chamber 15 defined within the inner surface 14.
The first magnetic bars 11 are obliquely mounted on the
inner surface 14 of the first stationary base 12 and the
second stationary base 13 with an identical angle includ-
ed between each first magnetic bar 11 and the inner sur-
face 14. The multiple first magnetic bars 11 may be elec-
tromagnets capable of generating a 50,000-gauss mag-
netic field. Structure and concept of electromagnet is
common knowledge. For example, the electromagnet
may be a coil, and when current is applied to flow through
the coil, electromagnetic field is generated according to
the direction along which the current flows. The first sta-
tionary base 12 and the second stationary base 13 are
structurally identical. Given the first stationary base 12
as an example, multiple teeth 140 are formed around the
inner surface 14, and the multiple first magnetic bars 11
are mounted on and are identically oblique to the respec-
tive teeth 140. The first stationary base 12, the second
stationary base 13 and the teeth 140 may be made of an
aluminum alloy.
[0023] The rotor device 20 is mounted inside the cham-
ber 15 and includes a spindle 21, multiple pendulum as-
semblies 22 and multiple second magnetic bars 23. The
spindle 21 may be mounted to a spindle seat 210 through
a bearing. The spindle 21 is axially and rotatably mounted
through the first stationary base 12 and the second sta-
tionary base 13, and has a connection surface formed
on a periphery of the spindle 21. The connection surface
may be multiple planes formed around a circumferential
perimeter or may have multiple recesses, bumps or
spines that engage the multiple pendulum assemblies
22. Generally, any connection surface that is structurally
feasible for the multiple pendulum assemblies 22 to be
sequentially securely mounted around the spindle 21 can

do the job. As pertaining to those used for regular me-
chanical engagement and not being the focus of the
present invention, the forms of the connection surface
are not elaborated here. With reference to Fig. 1, one
end of the spindle 21 is mounted through a transmission
mechanism to drive a shaft 32 of a power generator 31.
The transmission mechanism includes a chainwheel 301
and a chain 302. The end of the spindle 21 is centrally
mounted through the chainwheel 301. The chain 302 is
mounted around the chainwheel 301 and the shaft 302
of the power generator 31.
[0024] The multiple pendulum assemblies 22 are
structurally identical. With further reference to Fig. 2,
each pendulum assembly 22 includes an arm 221 and a
weight 222a. With reference to Fig. 5, each weight 222a
has multiple slots 24 formed in a surface of the weight
222a for the multiple second magnetic bars 23 to be
mounted in the respective slots 24. The multiple second
magnetic bars 23 may be securely mounted in the re-
spective slots 24 by engagement, tight-fitting, insertion
or other fasteners. Upper ends of the arms 221 of the
multiple pendulum assemblies 22 are securely and se-
quentially connected with the connection surface of the
spindle 21 in an axial direction, and lower ends of the
arms 221 of the multiple pendulum assemblies 22 face
the inner surface 14. The weight 222a of each pendulum
assembly 22 is securely connected with the lower end of
the arm 221 of the pendulum assembly 22. In the present
embodiment, there are four pendulum assemblies 22 and
four weights 222a, 222b, 222c and 222d totally. The
weights 222a ∼ 222d are spaced apart from the inner
surface 14 or the teeth 140 by a gap.
[0025] The second magnetic bars 23 are obliquely
spread across bottom portions of the weights 222a ∼
222d of the respective pendulum assemblies 22 in an
identical fashion with respect to a center axis of the spin-
dle 21. With further reference to Fig. 2, each second mag-
netic bar 23 on a corresponding pendulum assembly 22
has a first end point 231 and a second end point 232
along a rotation direction of the multiple pendulum as-
semblies 22. A distance from the first end point 231 to
the center axis of the spindle 21 differs from that from
the second end point 232 to the center axis of the spindle
21, such that the second magnetic bars 23 can be ob-
liquely arranged on the pendulum assemblies 22 with
respect to the center axis of the spindle 21. The second
magnetic bars 23 may be permanent magnets capable
of generating a 50,000-gauss magnetic field. The arms
221 are made of cast steel. The weights 222a ∼ 222d
may be made of stainless steel. With further reference
to Fig. 2, each weight 222a ∼ 222d is fastened on a cor-
responding arm 221 by bolts 220. The second magnetic
bars 23 repel the first magnetic bars 11. For example,
the magnetic north poles N of the second magnetic bars
23 face the magnetic north poles N of the first magnetic
bars 11 or the magnetic south poles S of the second
magnetic bars 23 face the magnetic south poles S of the
first magnetic bars 11 to generate repellent force arising
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from same magnetic poles facing each other.
[0026] With further reference to Fig. 2, the four pendu-
lum assemblies 22 are arranged one next to another with
each pendulum assembly 22 partially overlapping anoth-
er pendulum assembly 22 next thereto. With reference
to Fig. 3, as far as the first stationary base 12 is con-
cerned, two adjacent pendulum assemblies 22 of the four
pendulum assemblies 22 are located inside the first sta-
tionary base 12, and the weight 222b of one of adjacent
two of the four pendulum assemblies 22 is ahead of the
weight 222a of the other pendulum assembly 22 by a
quarter of an arc perimeter of the weights 222a ∼ 222b.
Similarly, with reference to Fig. 4, as far as the second
stationary base 13 is concerned, another adjacent two
of the four pendulum assemblies 22 are located inside
the second stationary base 13, and the weight 222d of
one of the two adjacent pendulum assemblies 22 is
ahead of the weight 222c of the other of the two adjacent
pendulum assemblies 22 by a quarter of an arc perimeter
of the weights 222c ∼ 222d. Besides, the weight 222c is
ahead of the weight 222b by a quarter of an arc perimeter
of the weights 222a ∼ 222b. In other words, three quarters
of the arc perimeter of the weight 222b, 222d of one of
any two adjacent pendulum assemblies 22 overlaps the
weight 222a, 222c of the other of the two adjacent pen-
dulum assemblies 22. As can be seen from Fig. 2, the
weights 222a ∼ 222d of the four pendulum assemblies
22 are distributed across one third of the circumference
of the inner surface 14 or are selectively distributed
across consecutive six of the teeth 140 adjacent to the
weights 222a ∼ 222d of the four pendulum assemblies 22.
[0027] The tilted arrangement of the first magnetic bars
11 and the second magnetic bars 23 is illustrated in Figs.
2 and 5. The weights 222a ∼ 222d of the pendulum as-
semblies 22 take the form of arched blocks and respec-
tively correspond to multiple annular portions of the inner
surface 14. A first angle θ1 included between a line La
passing through the first end point 231 and the second
end point 232 of each second magnetic bar 23 and a
tangent to a point at an arched surface of a corresponding
weight 222a ∼ 222d corresponding to the first end point
231 should be greater than or equal to 10 degrees and
less than or equal to 15 degrees, i.e. 10 ≤ θ1 ≤ 15°. Each
first magnetic bar 11 has a first end point 111 and a sec-
ond end point 112 along a rotational direction of the pen-
dulum assemblies 22 with a direction from the first end
point 111 to the second end point 112 identical to that
from the first end point 231 to the second end point 232
of each second magnetic bar 23. On the other hand, a
distance from the first end point 111 of the first magnetic
bar 11 to the center axis of the spindle 21 differs from
that from the second end point 112 of the first magnetic
bar 11 to the center axis of the spindle 21, such that the
first magnetic bar 11 can be obliquely arranged with re-
spect to the center axis of the spindle 21. With further
reference to Fig. 5, a second angle θ2 included between
a line Lc passing through the first end point 111 and the
second end point 112 of each first magnetic bar 11 and

a line Ld passing through two end points of a chord of
the inner surface 14 contacting one of the teeth 140 cor-
responding to the first magnetic bar 11 is greater than or
equal to 5 degrees and is less than or equal to 10 degrees,
i.e. 5 ≤ θ2 ≤ 10 . In the present embodiment, preferably,
θ1 is 10 degrees and θ2 is 5 degrees.
[0028] With reference to Fig. 6, a second embodiment
of the oscillating pendulum-based power generation
mechanism in Fig. 1 differs from the first embodiment in
that a distance from the first end point 111 of the first
magnetic bar 11 to the center axis of the spindle 21 is
equal to that from the second end point 112 of the first
magnetic bar 11 to the center axis of the spindle 21, and
a first angle (corresponding to θ1 in Fig. 5) included be-
tween a line passing through the first end point 231 and
the second end point 232 of each second magnetic bar
23 and a tangent to a point at an arched surface of a
corresponding weight 222a ∼ 222d corresponding to the
first end point 231 is preferred to be 15 degrees.
[0029] The inner surfaces 14 of the first stationary base
12 and the second stationary base 13 may also be po-
lygonal annular surfaces. With reference to Fig. 7, an-
other embodiment of an oscillating pendulum-based
power generation mechanism of a power generator in
accordance with the present invention is shown. The
structures of the first stationary base 12 and the second
stationary base 13 are the same. Fig. 7 shows the first
stationary base 12 as an example. The first stationary
base 12 is an octagonal seat. The inner surface 14 of the
first stationary base 12 is also an octagonal inner surface
with eight planar surfaces, each of which is disposed with
one of the first magnetic bars 11. Therefore, the present
embodiment has eight first magnetic bars 11. In the first
stationary base 12, as shown in Fig. 7, the weights 222a,
222b of two of the pendulum assemblies 22 are distrib-
uted over three of the first magnetic bars 11. In particular,
the first magnetic bars 11 can be electromagnets. The
structure and principle of the electromagnets are well-
known. For example, the electromagnet may be a coil
with a covering layer on a surface thereof. The covering
layer may be a stainless-steel layer to reduce the working
temperature of the electromagnet and magnetic interfer-
ence caused by the electromagnet.
[0030] A kinetic input device in accordance with the
present invention is connected with the spindle 21 of the
rotor device 20 for transmitting kinetic energy to the spin-
dle 21, thereby driving the spindle 21 to rotate. For ex-
ample, the kinetic input device may be a wind power gen-
eration device or a water power generation device, in-
cluding a driving mechanism and blades. The spindle 21
is connected to the blades via the driving mechanism.
When the blades are propelled by wind or water flow to
rotate, the spindle 21 is driven by the driving mechanism
to rotate.
[0031] With reference to Figs. 1 and 8, the kinetic input
device may be an electrical device 40 that includes a
rotating wheel 41 and at least one driving wheel set 42.
This embodiment has two driving wheel sets 42 as an
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example. As shown in Fig. 1, the rotating wheel 41 is
disposed between the first stationary base 12 and the
second stationary base 13. As shown in Fig. 8, the rotat-
ing wheel 41 includes a rotating wheel frame 411 and a
rotating wheel tire 412. The center of the rotating wheel
frame 411 is fixed to the spindle 21. The rotating wheel
tire 412 is mounted around a periphery of the rotating
wheel frame 411. Each of the driving wheel sets 42 in-
cludes a driving motor 421 and a driving wheel 422. The
driving motor 421 is disposed on the seat 100. The driving
wheel 422 includes a driving wheel frame 423 and a driv-
ing wheel tire 424. The center of the driving wheel frame
423 is fixed to a driving axle 425 of the driving motor 421.
The driving wheel tire 424 is mounted around a periphery
of the driving wheel frame 423. An outer rim of the driving
wheel tire 424 is in contact with the rotating wheel tire
412. When the driving motor 421 starts running, the driv-
ing wheel tire 424 in rotation drives the rotating wheel
tire 412 to rotate by friction, so that the rotating wheel 41
drives the spindle 21 to rotate.
[0032] It should be emphasized that when the rotating
speed of the spindle 21 is lower than a predetermined
value or the spindle 21 remains still, the kinetic input de-
vice can be started to rotate the spindle 21. Once the
rotating speed of the spindle 21 reaches the predeter-
mined value or above, the kinetic input device can be
stopped. When the kinetic input device is the electrical
device 40, such a mechanism can prevent the driving
motor 421 thereof from continuously consuming electri-
cal power, thereby reducing electrical power consump-
tion.
[0033] As the first magnetic bars 11 are fastened on
the first stationary base 12 and the second stationary
base 13 and the second magnetic bars 23 are fastened
on those rotatable pendulum assemblies 22, the oblique-
ly arranged second magnetic bars 23 are distributed over
the multiple first magnetic bars 11 for the repellant forces
generated between the first magnetic bars 11 and the
second magnetic bars 23 and acted on the respective
second magnetic bars 23 in normal directions thereto to
drive those pendulum assemblies 22 to rotate, such that
the spindle 21 is rotated to drive the shaft 32 of the power
generator 31 to rotate through the transmission mecha-
nism for power generation. The power generator 31 is
electrically connected to a load 34 through an electric
cable 33 and may be a rechargeable battery. The power
generated by the power generator 31 can be stored in
the load 34 or can be further utilized.
[0034] Even though numerous characteristics and ad-
vantages of the present invention have been set forth in
the foregoing description, together with details of the
structure and function of the invention, the disclosure is
illustrative only. Changes may be made in detail, espe-
cially in matters of shape, size, and arrangement of parts
within the principles of the invention to the full extent in-
dicated by the broad general meaning of the terms in
which the appended claims are expressed.

Claims

1. An oscillating pendulum-based power generation
mechanism of a power generator, characterized in
that the oscillating pendulum-based power genera-
tion mechanism comprises:

a stator device (10) having:

at least one stationary base (12, 13), each
one of the at least one stationary base (12,
13) having:

an inner surface (14) axially and annu-
larly formed around an inner wall of the
stationary base (12, 13); and
a chamber (15) defined within the inner
surface (14); and

multiple first magnetic bars (11) mounted
around the inner surface of the at least one
stationary base; and

a rotor device (20) mounted inside the chamber
(15) and having:

a spindle (21) axially and rotatably mounted
through the at least one stationary base (12,
13) with one end of the spindle (21) adapted
to be connected with a shaft (32) of a power
generator (31), and having a connection
surface formed on a periphery of the spindle
(21);
multiple pendulum assemblies (22), each
pendulum assembly (22) having:

an arm (221) having:

an upper end, wherein the upper
ends of the multiple pendulum as-
semblies are securely and sequen-
tially connected with the connec-
tion surface of the spindle in an ax-
ial direction; and
a lower end facing the inner sur-
face; and
a weight (222a-222d) securely
connected with the lower end of the
arm (221) of the pendulum assem-
bly (22); and

multiple second magnetic bars (23) mount-
ed in the weights (222a-222d) of each pen-
dulum assembly (22) and repelling the mul-
tiple first magnetic bars (11) of the stator
device (10), each second magnetic bar (23)
having a first end point and a second end
point along a rotation direction of the multi-
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ple pendulum assemblies (22), wherein a
distance from the first end point of the sec-
ond magnetic bar (23) to the center axis of
the spindle (21) differs from a distance from
the second end point of the second mag-
netic bar (23) to the center axis of the spindle
(21) for the second magnetic bars (23) to
be obliquely arranged on a corresponding
pendulum assembly (22) with respect to the
center axis of the spindle (21).

2. The oscillating pendulum-based power generation
mechanism as claimed claim 1, further comprising
a kinetic input device connected to the spindle (21)
of the rotor device (20).

3. The oscillating pendulum-based power generation
mechanism as claimed in claim 2, wherein the inner
surface of each of the at least one stationary base
(12, 13) is annular, the multiple pendulum assem-
blies (22) are arranged one next to another with each
pendulum assembly (22) partially overlapping anoth-
er pendulum assembly (22) next thereto;
the weight of one of each adjacent two of the multiple
pendulum assemblies (22) is ahead of the weight of
the other pendulum assemblies (22) by a quarter,
and overlaps the weight of the other pendulum as-
semblies (22) by three quarters of an arc perimeter
of the weight; and
the weights (222a-222d) of the multiple pendulum
assemblies (22) are distributed across one third of
a circumference of the inner surface of the stationary
base (12).

4. The oscillating pendulum-based power generation
mechanism as claimed in claim 1, wherein the first
magnetic bars (11) are obliquely mounted on the in-
ner surface (14) of the at least one stationary base
(12, 13) with an identical angle included between
each first magnetic bar (11) and the inner surface
(14), the weights (222a-222d) of the multiple pendu-
lum assemblies (22) are selectively distributed
across consecutive ones of the multiple first mag-
netic bars (11) adjacent to the weights (222a-222d)
of the multiple pendulum assemblies (22).

5. The oscillating pendulum-based power generation
mechanism as claimed in claim 4, wherein the weight
(222a-222d) of each of the pendulum assemblies
(22) is an arched block corresponding to the inner
surface (14), and a first angle included between a
line passing through the first end point and the sec-
ond end point of each second magnetic bar (23) and
a tangent to a point at an arched surface of a corre-
sponding weight (222a-222d) corresponding to the
first end point is greater than or equal to 10 degrees
and smaller than or equal to 15 degrees.

6. The oscillating pendulum-based power generation
mechanism as claimed in claim 5, wherein each first
magnetic bar (11) has a first end point (111) and a
second end point (112) along a rotational direction
of the pendulum assemblies (22), and a distance be-
tween the first end point (111) of each first magnetic
bar (11) and the center axis of the spindle (21) is
different from a distance between the second end
point (112) of the first magnetic bar (11) to the center
axis of the spindle (21).

7. The oscillating pendulum-based power generation
mechanism as claimed in claim 6, wherein the inner
surface (14) of each of the at least one stationary
base (12, 13) is provided with multiple teeth (140),
the multiple first magnetic bars (11) are disposed on
the respective teeth (140), a second angle included
between a line passing through the first end point
and second end point of each first magnetic bar (11)
and a line passing through two end points of a chord
of the inner surface (14) contacting one of the teeth
(140) corresponding to the first magnetic bar (11) is
5 degrees; and the first angle is 10 degrees.

8. The oscillating pendulum-based power generation
mechanism as claimed in claim 5, wherein each first
magnetic bar (11) has a first end point (111) and a
second end point (112) along a rotational direction
of the pendulum assemblies (12,13), a distance be-
tween the first end point (111) of each first magnetic
bar (11) and the center axis of the spindle (21) is
equal to a distance between the second end point
(112) of the first magnetic bar (11) and the center
axis of the spindle (21), and the first angle is 15 de-
grees.

9. The oscillating pendulum-based power generation
mechanism as claimed in claim 2, wherein the inner
surface (14) of each of the at least one stationary
base (12, 13) is an octagonal inner surface with eight
planar surfaces, each of the eight planar surfaces is
disposed with one of the multiple first magnetic bars
(11), and the weights (14) of two of the pendulum
assemblies (12, 13) in the at least one stationary
base (12, 13) are distributed over three of the first
magnetic bars (11).

10. The oscillating pendulum-based power generation
mechanism as claimed in any one of claims 2 to 9,
wherein the kinetic input device is an electrical de-
vice (40) that comprises:

a rotating wheel (41), which includes a rotating
wheel frame (411) and a rotating wheel tire
(412), with a center of the rotating wheel frame
(411) fixed to the spindle (21) and the rotating
wheel tire (412) mounted around a periphery of
the rotating wheel frame (411); and
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a driving wheel set (42), which includes a driving
motor (421) and a driving wheel (422) having a
driving wheel frame (423) and a driving wheel
tire (424), with the center of the driving wheel
frame (423) fixed to a driving axle of the driving
motor (421) and the driving wheel tire (424)
mounted around a periphery of the driving wheel
frame (423) and being in contact with the rotating
wheel tire (412).
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