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ABSTRACT

The bicycle wheel includes a rim, a hub, a driving device, a plurality of first side pulling
spokes, a plurality of first side pushing spokes, and a plurality of second side spokes.
Each of the first side pulling spokes and the first side pushing spokes is connected to the
rim and the hub, and located on the first side of the rim, respectively. When first arms A11
of the first side pulling spokes and second arms A12 of the first side pushing spokes are
satisfied as 2A11 - 2A12 > 30 mm, the bicycle wheel can obtain better rigidity so as to
solve the problems of easy broken and loosen of the spokes.
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BICYCLE WHEEL

BACKGROUND

Technical Field
[0001] The present disclosure relates to a wheel. More particularly, the

present disclosure relates to a bicycle wheael.

Description of Related Art

[0002] Bicycle wheel can not only use to support the weight from user and the
bicycle frame, but also bear the up-down-left-right impact stresses from various
roads during cycling. Recently, the lightweight trend of bicycle leads to
development of the Ilightweight design of bicycle wheel, especially the

lightweight design of bicycle wheel with safety.

[0003] In general, conventional method for assembling bicycle wheel spokes
structure is crossover weave method and radiation weave method. The
spokes structure assembled by the radiation weave method provides worse
power transmission. The spokes structure assembled by the cross weave
method causes the increasing of the tension of pulling spokes and the

decreasing of the tension of pushing spokes due to the power transmission.
The aforementioned method for assembling bicycle wheel spokes structure will
lead the pulling spoke broken easily when the tension of the pulling spoke is
Increased. Also, the pushing spokes will loosen easily when the tension

thereof is decreased, so that the distribution of the stress of the bicycle wheel
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would be non-uniform and broken easily, and others spokes would be broken

easily under the increasing tension.

SUMMARY
[0004] According to one aspect of the present disclosure, a bicycle wheel is
provided. The bicycle wheel includes a rim, a hub, a driving device, a plurality
of first side pulling spokes, a plurality of first side pushing spokes and a plurality
of second side spokes. The rim ‘has a first side and a second side. The hub
IS located in a center of the rim. The driving device is connected to the hub
which is located on the first side of the rim. Each of the first side pulling
spokes Is connected to the ﬁm and the hub, and located on the first side of the
rim, wherein a vertical distance between an extending axis of each of the first
side pulling spokes and a center of the hub is defined as a first arm A11. Each
of the first side pushing spokes is connected to the rim and the hub, and located
on the first side of the rim, wherein a vertical distance between an extending

axis of each of the first side pushing spokes and the center of the hub is defined
as a second arm A12. Each of the second side spokes is connected to the rim

and the hub, and located on the second side of the rim. Wherein, 0 <

A11/A12.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The present disclosure can be more fully understood by reading the

following detailed description of the embodiment, with reference made to the

accompanying drawings as follows:
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[0006] Fig. 1 is a three dimensional view of a bicycle wheel according to one

embodiment of the present disclosu're;

[0007] Fig. 2 is a partially enlarged view of the bicycle wheel according to the

embodiment of Fig. 1,

[0008] Fig. 3 is a flowchart of a method for assembling the bicycle wheel of Fig.

1;

[0009] Fig. 4 is a three dimensional view of a bicycle wheel according to another

embodiment of the present disclosure;

[0010] Fig. S is a flowchart of a method for assembling the bicycle wheel of Fig.
4,

[0011] Fig. 6A is a left-side schematic view of a bicycle wheel according to
further another embodiment of the present disclosure;

[0012] Fig. 6B is a front-side schematic view of the bicycle wheel of Fig. 6A;

[0013] Fig. 6C is a right-side schematic view of the bicycle wheel of Fig. 6A;

[0014] Fig. 6D is a partially enlarged view of the second side of the bicycle
wheel of Fig. 6A,;

[0015] Fig. 6E Is a partially enlarged view of the first side 111 of the bicycle
wheel of Fig. 6C,

[0016] Fig. 7A is a left-side schematic view of a bicycle wheel according to still

another embodiment of the present disclosure,
[0017] Fig. /B Is a front-side schematic view of the bicycle wheel of Fig. 7A,

[0018] Fig. 7C is a right-side schematic view of the bicycle wheel of Fig. 7A;
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[0019] Fig. 7D is a partially enlarged view of the second side of the bicycle

wheel of Fig. 7A,

[0020] Fig. 7E is a partially enlarged view of the first side of the bicycle wheel of
Fig. 7C,;

[0021] Fig. 8A is a left-side schematic view of a bicycle wheel according to still

another embodiment of the present disclosure;
[0022] Fig. 8B is a front-side schematic view of the bicycle wheel of Fig. 8A,
[0023] Fig. 8C is a right-side schematic view of the bicycle wheel of Fig. 8A;

[0024] Fig. 8D is a partially enlarged view of the second side of the bicycle

wheel of Fig. 8A; and

[0025] Fig. 8E Is a partially enlarged view of the first side of the bicycle wheel of
Fig. 8C.

DETAILED DESCRIPTION

[0026] Fig. 1 is a three dimensional view of a bicycle wheel 100 according to
one embodiment of the present disclosure. In Fig. 1, the bicycle wheel 100
Includes a rim 110, a hub 120, a plurality of pulling spokes 130, and a plurality

of pushing spokes 140. The hub 120 is located in a center of the rim 110.

[0027] The pulling spokes 130 of the present disclosure are defined as the
spokes having a vector with a direction along an extending éxis thereof from the
hub 120 to the rim 110, and a direction of the moment on the center of the
bicycle wheel generated from the vector is different from a rotation direction of

the rTm 110. The spokes pushing spokes 140 of the present disclosure are



CA 02899619 2015-08-04

defined as the spokes having a vector with a direction along an extending axis
thereof from the hub 120 to the rim 110, and a direction of the moment on the
center of the bicycle wheel generated from the vector is the same as the

rotation direction of the rim 110.

[0028] Fig. 2 is a partially enlarged view of the bicycle wheel 100 of Fig. 1.
Each of the pulling spokes 130 is connected to the rim 110 and the hub 120,
wherein a vertical distance between an extending axis of each of the pulling
spokes 130 and a center of the hub 120 is defined as a ﬂrst arm A. Each of
the pushing spokes 140 Is connected to the rim 110 and the hub 120, wherein a
vertical distance between an extending axis of each of the pushing spokes 140
and the center of the hub 120 is defined as a second arm B. Each of the

second arms B is smaller than each of the first arm A. C presents as a rotation

direction of the rim 110.

[0029] Further, a number of the pulling spokes 130 can be greater than or equal

to a number of the pushing spokes 140.

[0030] Fig. 3 is a flowchart of a method for assembling the bicycle wheel 100 of

Fig. 1, and the method for assembling the bicycle wheel 100 includes the
following steps. Step 200, a first tension is provided. Step 210, a first
moment Is calculated by multiplying the first tension and each of the first arms A.
Step 220, a second moment is assumed greater than or equal to the first
moment. Step 230, a second tension is calculated by dividing the second

moment by one of the second arms B. Step 240, each of the pulling spokes

130 is connected to the rim 110 and the hub 120 with the first tension. Step



CA 02899619 2015-08-04

250, each of the pushing spokes 140 is connected to the rim 110 and the hub

120 with the second tension.

[0031] In the embodiment of Figs. 1 — 3, each of the second arms B is smaller
than each of the first arms A, and the second moment is smaller than the first
moment for calculating the first tension and the second tension. Using the first
tension to connect the pulling spokes 130 to the rim 110 and the hub 120 can
avoid the excessive tension during 'cycling, and using the second tension to
connect the pushing spokes 140 to the rim 110 and the hub 120 can avoid the
insufficient tension during cycling. Therefore, the bicycle wheel of the present
disclosure not only can avoid a problem of non-uniform tension distribution, but

also can increase durability.

[0032] FIig. 4 I1s a three dimensional view of a bicycle wheel 100 according to
another embodiment of the present disclosure. In Fig. 4, the bicycle wheel 100
IS a bicycle rear wheel, and includes a rim 110, a hub 120, a driving device 150,
a plurality of first side pulling spokes 111a, a plurality of first side pushing
spokes 111b, and a plurality of second side spokes (not labeled) including a
plurality of second side pulling spokes 112a and a plurality of second side

pushing spokes 112b. The rim 110 has a first side 111 and a second side 112.

The hub 120 is located in a center of the rim 110. The driving device 150 is

connected to the hub 120 which is located on the first side 111 of the rim 110.
Each of the first side pulling spokes 111a is connected to the rim 110 and the
hub 120, and located on the first side 111 of the rim 110, wherein a vertical
distance between an extending axis of each of the first side pulling spokes 111a

and the center of the hub 120 is defined as a first arm A11 (shown in Fig. 6E).
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Each of the first side pushing spokes 111b is connected to the rim 110 and the
hub 120, and located on the first side 111 of the rim 110, wherein a vertical
distance between an extending axis of each of the first side pushing spokes
111b and the center of the hub 120 is defined as a second arm A12 (shown in
Fig. 6E). Each of the second side pulling spokes 112a is connected to the rim
110 and the hub 120, and located on the second side 112 of the rm 110,
wherein a vertical distance between an extending axis of each of the second
side pulling spokes 112a and the center of the hub 120 is defined as a third arm
A21 (shown In Fig. 6D). Each of the second side pushing spokes 112b is
connected to the rim 110 and the hub 120, and located on the second side 112
of the rim 110, wherein a vertical distance between an extending axis of each of
the second side pushing spokes 112b and the center of the hub 120 is defined
as a fourth arm A22 (shown in Fig. 6D), and each fourth arm is smaller than
each third arm. The first side pulling spokes 111a, the first side pushing
spokes 111b, the second side pulling spokes 112a and the second side pushing
spokes 112b are connected to the hub 120 and the rim 110 in a straight-pulled

method.

[0033] In detail, the first arm A11 and the second arm A12 satisfy the following
relationship: 0 < A11/A12. Therefore, durability of the bicycle wheel 100 can

be increased. Moreover, the first arm A11 and the second arm A12 can satisfy

the following relationship: 1 < A11/A12 <3, 1 <A11/A12 <14, 1.15 < A11/A12

<2, 115 <A11/A12<1.40r1.24 < A11/A12 < 1.35.

[0034] The third arm A21 and the fourth arm A22 satisfy the following

relationship: A21/A22 2 1.
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[0035] A sum of each first arm A11 between each first side pulling spoke 111a
and the center of the hub 120 is defined as 2A11, and a sum of each first arm
A12 between each first side pushing spoke 111b and the center of the hub 120
IS defined as 2A12, wherein 2A11 - ZA12 > 10 mm. Further, 2A11 and 2A12
can be satisfied as 2A11 - 2A12 > 30 mm. Moreover, a sum of each third arm
A21 between each second side pulling spoke 112a and the center of the hub
120 is defined as 2A21, a sum of each fourth arm A22 between each second
side pushing spoke 112b and the center of the hub 120 is defined as 2A22,
wherein (ZA11 + ZA21) — (ZA12 + 2A22) > 10 mm. Further, 2A11, 2A12,

2A21 and 2A22 can be satisfied as (ZA11 + ZA21) — (ZA12 + 2ZA22) > 30 mm.

[0036] The first side pulling spokes can include one or more values of the first
arms A11, that is, the first arms A11 of the first side pulling spokes are not
limited to one value. Further, the second arms A12, the third arms A21 and

the fourth arms A22 are also not limited to one value, respectively.

[0037] Fig. 5 is a flowchart of a method for assembling the bicycle wheel 100 of
Fig. 4, and the method includes the foliowing steps. Step 300, a first tension
and a third tension are provided. Step 310, a first moment is calculated by
multiplying the first tension and each of the first arms A11. Step 320, a third
moment Is calculated by multiplying the third tension and each of the third arms
A21. Step 330, a second moment is assumed greater than or equal to the first
moment, and a fourth moment is assumed greater than or equal to the third
moment. Step 340, a second tension is calculated by dividing the second

moment by the second arm A12. Step 350, a fourth tension is calculated by

dividing the fourth moment by the fourth arm A22. Step 360, each of the first
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side pulling spokes 111a is connected to the rim 110 and the hub 120 of the first
side 111 with the first tension. Step 370, each of the first side pushing spokes
111b Is connected to the rim 110 and the hub 120 of the first side 111 with the
second tension. Step 380, each of the second side pulling spokes 112a is
connected to the rim 110 and the hub 120 of the second side 112 with the third
tension. Step 390, each of the second side pushing spokes 112b is connected

to the rim 110 and the hub 120 of the second side 112 with the fourth tension.

[0038] In the embodiment of Figs. 4 and 5, each of the second arms A12 is
smaller than each of the first arms A11, each of the fourth arms A22 is smaller
than each of the third arms A21, thus the sum of the second moment and the
fourth moment is smaller than the sum of the first moment and the third moment,
and the first tension, the second tension, the third tension and the fourth tension
can be calculated. the first side pulling spokes 111a can be connected to the
rrm 110 and the hub 120 of the first side 111 by the first tension, the second
side pulling spokes 112a can be connected to the rim 110 and the hub 120 of
the second side 112 by the third tension, the first side pushing spokes 111b can

be connected to the rim 110 and the hub 120 of the first side 111 by the second
tension, and the second side pushing spokes 112b can be connected to the rim
110 and the hub 120 of the second side 112 by the fourth tension, so that the

excessive tension between the rim 110 and the hub cab be avoided during
cycling. Hence, the bicycle wheel and the method for assembling thereof in the
present disclosure not only can avoid a problem of non-uniform tension

distribution, but also can increase durability during using.
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[0039] Each of the first side pulling spokes 111a has a first tension, and the first
tension multiplied by the first arm A11 equals to a first moment, each of the first
side pushing spokes 111b has a second tension, and the second tension
multiplied by the second arm A12 equals to a second moment, each of the
second side pulling spokes 112a has a third t tension, and the third tension
multiplied by the third arm A21 equals to a third moment, and each of the
second side pushing spokes has a fourth tension, and the fourth tension
multiplied by the fourth arm A22 equals to a fourth moment. For satisfying the
conditions that the second moment is smaller than the first moment and the
fourth moment is smaller than the third moment, a number of the first side
pulling spokes 111a can be greater than or equal to a number of the first side
pushing spokes 111b and a number of the second side pulling spokes 112a can
be greater than a number of the second side pushing spokes 112b, or a sum of
the first side pulling spokes 111a and the first side pushing spokes 111b can be
greater than or equal to a sum of the second side pulling spokes 112a and the

second side pushing spokes 112b. The detail number of the first side pulling
spokes 111a, the first side pushing spokes 111b, the second side pulling

spokes 112a, and the second side pushing spokes 112b are shown in Table 1

Table 1

Ratio of the spoke

First side Second side

number of the first f
side and the spoke | Number of | Number of | Number of | Number of Number of total

number of the puiling pushing pulling pushing spokes
second side spokes spokes spokes spokes

12
12
12
18

1:1

—
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[0040] Fig. 6A Is a left-side schematic view of a bicycle wheel according to
further another embodiment of the present disclosure, Fig. 6B is a front-side
schematic view of the bicycle wheel of Fig. 6A, and Fig. 6C is a right-side

schematic view of the bicycle wheel of Fig. 6A.

[0041] In the embodiment of Fig. 6C, the right side is a first side 111 of a rim
110. A driving device 150 being a chain wheel is located on the first side 111.
A number of the first side pulling spokes 111a is 8, a number of the first side
pushing spokes 111b is 4, and a sum of the first side pulling spokes 111a and
the first side pushing spokes 111b is 12. C presents a rotation direction of the
nm 110. Fig. 6A shows a second side 112 of a rim 110 as the left side. A
number of the second side pulling spokes 112a is 8, a number of the second
side pushing spokes 112b is 4, and a sum of the second side pulling spokes

112a and the second side pushing spokes 112b is 12. C presents a rotation

13
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direction of the rim 110. A ratio of the sum of the first side pulling spokes 111a
and the first side pushing spokes 111b and the sum the second side pulling
spokes 112a and the second side pushing spokes 112b (that is, the ratio of the

spoke number of the first side 111 and the spoke number of the second side

112)is 1 : 1. A sum of the first side pulling spokes 111a, the first side pushing

spokes 111b, the second side pulling spokes 112a, and the second side

pushing spokes 112b is 24.

[0042] Fig. 6D is a partially enlarged view of the second side 112 of the bicycle
wheel of Fig. 6A. Fig. 6E is a partially enlarged view of the first side 111 of the
bicycle wheel of Fig. 6C. In Figs. 6D and 6E, the vertical distance between the
extending axis of each of the first side pulling spokes 111a and the center of the
hub 120 is the first arm A11, the vertical distance between the extending axis of
each of the first side pushing spokes and the center of the hub 120 is the
second arm A12, the vertical distance between the extending axis of each of the
second side pulling spokes 112a and the center of the hub 120 is the third arm
A21, the vertical distance between the extending axis of each of the second
side pushing spokes 112b and the center of the hub 120 is the fourth arm A22.
According to the embodiment of Fig. 6k, the values of the first arms A11 of the
first side pulling spokes 111a are the same, that is, the first side pulling spokes
111a include only one value of the first arms A11. In detail, each of the first
arms A11 1s 21.18 mm, each of the second arms A12 iIs 21.18 mm, each of the
third arm A21 is 17.58 mm, each of the fourth arm A22 is 17.58 mm, wherein

A11/A12 =1, A21/A22 = 1, 2A11 - 2A12 = 84.72 mm, and (ZA11 + 2ZA21) —

(ZA12 + £A22) = 155.04 mm.

14
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[0043] Fig. 7A Is a left-side schematic view of a bicycle wheel according to still
another embodiment of the present disclosure, Fig. 7B is a front-side schematic
view of the bicycle wheel of Fig. 7A, and Fig. 7C is a right-side schematic view

of the bicycle wheel of Fig. 7A.

[0044] According to the embodiment of Fig. 7C, the right side is a first side 111
of arim 110. A driving device 150 being a chain wheel is located on the first
side 111. A number of the first side pulling spokes 111a is 8, a number of the
first side pushing spokes 111b is 4, and a sum of the first side pulling spokes
111a and the first side pushing spokes 111b is 12. C presents a rotation
direction of the rim 110. Fig. 7A shows a second side 112 of a rim 110 as the
left side. A number of the second side pulling spokes 112a is 4, a number of
the second side pushing spokes 112b is 2, and a sum of the second side pulling
spokes 112a and the second side pushing spokes 112b is 6. C presents a
rotation direction of the rim 110. A ratio of the sum of the first side pulling
spokes 111a and the first side pushing spokes 111b and the sum the second
side pulling spokes 112a and the second side pushing spokes 112b (that is, the
ratio of the spoke number of the first side 111 and the spoke number of the

second side 112)is 2 : 1. A sum of the first side pulling spokes 111a, the first

side pushing spokes 111b, the second side pulling spokes 112a, and the

second side pUshing spokes 112b is 18.

[0045] Fig. 7D is a partially enlarged view of the second side 112 of the bicycle
wheel of Fig. /A. Fig. 7E is a partially enlarged view of the first side 111 of the
bicycle wheel of Fig. 7C. In Figs. 7D and 7E, the vertical distance between the

extending axis of each of the first side pulling spokes 111a and the center of the

15
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hub 120 is the first arm A11, the vertical distance between the extending axis of
each of the first side pushing spokes and the center of the hub 120 is the
second arm A12, the vertical distance between the extending axis of each of the
second side pulling spokes 112a and the center of the hub 120 is the third arm
A21, the vertical distance between the extending axis of each of the second
side pushing spokes 112b and the center of the hub 120 is the fourth arm A22.
According to the embodiment of Figs. 7D and 7E, the first arms A11 of the first
side pulling spokes 111a include two different values, each two of the first side
pulling spokes 111a which are adjacent to each other have different values of
the first arms A11. The third arms A21 of the second side pulling spokes 112a
include two different values, each two of the second side pulling spokes 112a
which are adjacent to each other have different values of the third arms A21.
In detail, each two of the first arms A11 which are adjacent to each other are
20.13 mm, 17.58 mm, respectively, each of the second arms A12 is 17.58 mm,
each two of the third arms A21 which are adjacent to each other are 23.11 mm,

21.98 mm, respectively, each of the fourth arm A22 is 20.13 mm. When A11 =
20.13 mm, A11/A12 = 1.15; when A11 =17.58 mm, A11/A12=1. When A21 =
23.11 mm, A21/A22 = 1.15; when A21 = 21.98 mm, A21/A22 = 1.09. ZA11 -

SA12 = 80.52 mm, and (EA11 + ZA21) — (SA12 + TA22) = 44.74 mm.

[0046] Fig. 8A is a left-side schematic view of a bicycle wheel according to still
another embodiment of the present disclosure, Fig. 8B is a front-side schematic
view of the bicycle wheel of Fig. 8A, and Fig. 8C is a right-side schematic view

of the bicycle wheel of Fig. 8A.

16
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[0047] In Figs. 8A to 8C, the bicycle wheel is a bicycle front wheel. In general,

the bicycle front wheel provides braking function, so that C presents a rotation
direction of the rim 110 which is in the braked situation. The right side is a first
side 111 of arim 110. A driving device 150 being a chain wheel is located on
the first side 111, that is, the first side 111 is a driving side. A number of the
first side pulling spokes 111a is 7, a number of the first side pushing spokes
111b i1s 7, and a sum of the first side pulling spokes 111a and the first side

pushing spokes 111b is 14. A number of the second side spokes 112cis 7.

[0048] Fig. 8D Is a partially enlarged view of the second side 112 of the bicycle
wheel of Fig. 8BA. Fig. 8E is a partially enlarged view of the first side 111 of the
bicycle wheel of Fig. 8C. In Figs. 8D and 8E, the first arm A11 which
represents a vertical distance between an extending axis of each of the first
side pulling spokes 111a and the center of the hub 120 is 21 mm, the second
arm A12 which represents a vertical distance between an extending axis of
each of the first side pushing spokes 111b and the center of the hub 120 is 27
mm. Thatis, 0 <A11/A12 < 1. Moreover, the arm which represents a vertical

distance between an extending axis of each of the second side spokes 112c

and the center of the hub 120 is 0.

[0049] Therefore, the bicycle wheel and the method for assembling thereof of

the present disclosure provide the following advantages.

[0050] 1. Each of the first arms is greater than each of the second arms, and
each of the third arms is greater than each of the fourth arms. Hence, the
tension of the pulling spokes (including the first side pulling spokes and the

second side pulling spokes) is smaller than the tension of the conventional

17
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pulling spokes under the condition without forcing, and the tension of the
pushing spokes (including the first side pushing spokes and the second side
pushing spokes) is greater than the tension of the conventional pulling spokes
under the condition without forcing. By such arrangement, break of the pulling

spokes and the pushing spokes can be avoided.

[0051] 2. The number of the first side pulling spokes is greater than the number
of the first side pushing spokes, and the number of the second side pulling
spokes Is greater than the number of the second side pushing spokes, and the
tension of the pulling spokes (including the first side pulling spokes and the
second side pulling spokes) is smaller than the tension of the conventional
pulling spokes under the condition without forcing; and the tension of the
pushing spokes (including the first side pushing spokes and the second side
pushing spokes) is greater than the tension of the conventional pulling spokes
under the condition without forcing. Hence, the forcing tension of the pulling
spokes Is smaller than the conventional pulling spokes, and the forcing tension

of the pushing spokes is greater than the conventional pulling spokes. By such
arrangement, break of the pulling spokes and the pushing spokes can be

avoided.

[0052] 3. The bicycle wheel of the present disclosure can be applied to a bicycle
as the bicycle front wheel or the bicycle rear, and when the arm of each said
spokes satisfy the relationship, the bicycle wheel has better rigidity, so that the

ruggedness and the safety of the bicycle wheel can be provided.

[0053] It will be apparent to those skilled in the art that various modifications and

variations can be made to the structure of the present disclosure without

18
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departing from the scope or spirit of the disclosure. In view of the foregoing, it
IS iIntended that the present disclosure cover modifications and variations of this

disclosure provided they fall within the scope of the following claims.

19
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CLAIMS

1. A bicycle wheel, comprising:

a rim, having a first side and a second side;

a hub located in a center of the rim;

a driving device connected to the hub which is located on the first side of
the rim;

a plurality of first side pulling spokes, each of the first side pulling spokes
connected to the rim and the hub, and located on the first side of the rim, wherein
a vertical distance between an extending axis of each of the first side pulling
spokes and a center of the hub is defined as a first arm A11,;

a plurality of first side pushing spokes, each of the first side pushing spokes
connected to the rim and the hub, and located on the first side of the rim, wherein
a vertical distance between an extending axis of each of the first side pushing
spokes and the center of the hub is defined as a second arm A12; and

a plurality of second side spokes, each of the second side spokes
connected to the rim and the hub, and located on the second side of the rim;

wherein, 0 < A11/A12;

wherein a sum of each first arm A11 between each first side pulling spoke
and the center of the hub is defined as 2A11, and a sum of each second arm A12

between each first side pushing spoke and the center of the hub is defined as

2A12;
wherein, 2A11 - ZA12 > 30 mm.

2. The bicycle wheel of claim 1, wherein the bicycle wheel is a bicycle

rear wheel.

3. The bicycle wheel of claim 2, wherein, 1 < A11/A12 < 3.
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4. The bicycle wheel of claim 3, wherein, 1.15 < A11/A12 < 1.4.

D. The bicycle wheel of claim 3, wherein the second side spokes
COMPprises:

a plurality of second side pulling spokes, each of the second side pulling
spokes connected to the rim and the hub, and located on the second side of the
rim, wherein a vertical distance between an extending axis of each of the second
side pulling spokes and the center of the hub is defined as a third arm A21; and

a plurality of second side pushing spokes, each of the second side pushing
spokes connected to the rim and the hub, and located on the second side of the
rim, wherein a vertical distance between an extending axis of each of the second
side pushing spokes and the center of the hub is defined as a fourth arm A22;

wherein, a sum of each third arm A21 between each second side pulling
spoke and the center of the hub is defined as 2A21, and a sum of each fourth arm

A22 between each second side pushing spoke and the center of the hub is defined
as 2A22;
wherein, (2A11 + 2A21) - (ZA12 + ZA22) > 30 mm.

0. The bicycle wheel of claim 2, wherein, 1.15 < A11/A12 < 2.

/. The bicycle wheel of claim 6, wherein the second side spokes

COMPprises:

a plurality of second side pulling spokes, each of the second side pulling
spokes connected to the rim and the hub, and located on the second side of the
rnm; and

a plurality of second side pushing spokes, each of the second side pushing
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spokes connected to the rim and the hub, and located on the second side of the

rim.

8. The bicycle wheel of claim 7, wherein a vertical distance between an
extending axis of each of the second side pulling spokes and the center of the hub
is defined as a third arm A21, and a vertical distance between an extending axis
of each of the second side pushing spokes and the center of the hub is defined as
a fourth arm A22;

wherein, A21/A22 2 1.

9. The bicycle wheel of claim 7, wherein,

a vertical distance between an extending axis of each of the second side
pulling spokes and the center of the hub is defined as a third arm A21, and a sum
of each third arm A21 between each second side pulling spoke and the center of
the hub is defined as 2A21; and

a vertical distance between an extending axis of each of the second side
pushing spokes and the center of the hub is defined as a fourth arm A22, a sum of

each fourth arm A22 between each second side pushing spoke and the center of
the hub is defined as 2A22:
wherein, (ZA11 + 2A21) — (ZA12 + ZA22) > 30 mm.

10.  The bicycle wheel of claim 2, wherein, 1.24 < A11/A12 < 1.35.

11.  The bicycle wheel of claim 10, wherein the second side spokes

comprises:

a plurality of second side pulling spokes, each of the second side pulling
spokes connected to the rim and the hub, and located on the second side of the

rim, wherein a vertical distance between an extending axis of each of the second
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side pulling spokes and the center of the hub is defined as a third arm A21; and

a plurality of second side pushing spokes, each of the second side pushing
spokes connected to the rim and the hub, and located on the second side of the
rim, wherein a vertical distance between an extending axis of each of the second
side pushing spokes and the center of the hub is defined as a fourth arm A22;

wherein, a sum of each third arm A21 between each second side pulling
spoke and the center of the hub is defined as 2A21, and a sum of each fourth arm
A22 between each second side pushing spoke and the center of the hub is defined
as 2A22;

wherein, (2A11 + 2A21) — (ZA12 + 2ZA22) > 10 mm.

12.  The bicycle wheel of claim 10, wherein the first side pulling spokes,
the first side pushing spokes and the second side spokes are connected to the hub
and the rim in a straight-pulled method.

13.  The bicycle wheel of claim 10, wherein a number of the first side

pulling spokes is greater than a number of the first side pushing spokes.

14.  The bicycle wheel of claim 2, wherein, 1 <A11/A12 < 1.4.

15.  The bicycle wheel of claim 2, wherein the first side pulling spokes

comprises two values of the first arms A11.

16. The bicycle wheel of claim 1, wherein the bicycle wheel is a bicycle

front wheel.

17.  The bicycle wheel of claim 16, wherein, A11/A12 < 1.
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A first tension and a third tension are provided 300

v

A first moment 1s calculated by multiplying the 310
first tension and each of the first arms

v

A third moment is calculated by multiplying the 320
third tension and each of the third arms

A second moment 1s assumed greater than or equal

. 330
to the first moment, and a fourth moment i1s
assumed greater than or equal to the third moment

A second tension 1s calculated by dividing the 340
second moment by the second arm -

A fourth tension is calculated by dividing the 350
fourth moment by the fourth arm

Each of the first side driving spokes is connected 360
to the nim and the hub of the first side with the first tension

v

Each of the first side static spokes 1s connected to the 370
rim and the hub of the first side with the second tension

' Each of the second side driving spokes 1s connected to the 380
rim and the hub of the second side with the third tension
Each of the second side static spokes is connected to the 390
rim and the hub of the second side with the fourth tension

Fig. 5
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Fig. 6E
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Fig. 8D
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