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Description

BACKGROUND

Field of the Invention

[0001] This invention generally relates to attachment
of spokes to a bicycle rim. More specifically, the present
invention relates to spoke attachment structures for at-
taching tensioned spokes to a bicycle rim.

Background Information

[0002] Bicycle wheels are continually undergoing de-
sign modifications to make them easier to manufacture
and assemble, as well as stronger, lighter and more aer-
odynamic. Various types of bicycle wheels are being sold
on the market at present. Many bicycle wheels include a
hub, a plurality of spokes and an annular rim. The hub is
rotatably mounted to a part of the bicycle frame. The inner
end of each spoke is connected to the hub and the spokes
extend outward from the hub. The annular rim is con-
nected to the outer ends of the spokes and includes an
outer circumferential part that supports a pneumatic tire.
[0003] In general, the spokes of a bicycle wheel are
thin wire spokes. A flange that connects the spokes to
the hub is normally formed at both ends of the hub. Spe-
cifically, for example, holes are formed in the hub flanges
for receiving the inner ends of the spokes. The interior
end of each spoke is supported in a hole formed in one
hub flange. In general, the outer end of each spoke is
threaded such that the outer end can engage with a spoke
nipple that secures the outer end of the wire spoke to the
rim hole. By turning the spoke nipples, the tension in the
spokes can be adjusted to the proper tension. However,
sometimes during riding, the threaded connection be-
tween the spoke nipple and the outer end of the wire
spoke can loosen such that slack (i.e., reduced tension)
can occur in the spokes. To prevent of slack from occur-
ring in the spokes, spoke attachment structures have
been developed with a portion having increased friction.
One example of such a spoke attachment structure is
disclosed in U.S. Patent No. 7,137,671 in which a plastic
ring is disposed inside of a spoke attachment element
for engaging the thread of the spoke. Another example
of such a spoke attachment structure is disclosed in Eu-
ropean Patent Publication No. 1,101,631 in which a fric-
tion portion is located in the threaded portion of a spoke
attachment element. While these spoke attachment
structures might be able to prevent slack (i.e., reduced
tension) from occurring in the spokes, these spoke at-
tachment structures can be difficult and/or costly to man-
ufacture. Document US 6,776,460 discloses a spoke at-
tachment structure according to the preamble of claim 1.

SUMMARY

[0004] One aspect of this disclosure is to provide a

spoke attachment structure that effectively prevents
slack (i.e., reduced tension) from occurring in the spokes.
[0005] Another aspect of this disclosure is to provide
a spoke attachment structure that is relatively easy and
inexpensive to manufacture.
[0006] In view of the state of the known technology,
the present invention proposes a spoke attachment
structure according to claim 1. Preferred embodiments
are disclosed in the dependent claims. The spoke attach-
ment structure basically comprises a main body and a
cover member. The main body includes a tool engage-
ment structure and an external thread. The cover mem-
ber is disposed on an outer surface of the main body
adjacent the external thread.
[0007] These and other objects, features, aspects and
advantages of the bicycle spoke attachment structure
will become apparent to those skilled in the art from the
following detailed description, which, taken in conjunc-
tion with the annexed drawings, discloses illustrated em-
bodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Figure 1 is a transverse cross sectional view of
a portion of a front wheel with a plurality of spoke attach-
ment structures in accordance with a first illustrated em-
bodiment;
[0009] Figure 2 is an elevational view of one of the
spoke attachment structures of the bicycle rim illustrated
in Figure 1;
[0010] Figure 3 is an exploded elevational view of the
main body and the cover member of the spoke attach-
ment structure illustrated in Figure 2;
[0011] Figure 4 is an enlarged transverse cross-sec-
tional view of a portion of the bicycle rim illustrated in
Figure 2 with the spoke attachment structure removed;
[0012] Figure 5 is an enlarged transverse cross-sec-
tional view of a portion of the bicycle rim illustrated in
Figure 2 with the spoke attachment structure partially in-
stalled to the rim;
[0013] Figure 6 is an enlarged transverse cross-sec-
tional view of a portion of the bicycle rim illustrated in
Figure 2 with the spoke attachment structure fully in-
stalled to the rim;
[0014] Figure 7 is an exploded elevational view of one
of the spoke attachment structures illustrated in Figures
1 to 3 with an installation tool for installing the cover mem-
ber onto the main body;
[0015] Figure 8 is an elevational view of the spoke at-
tachment structure and the installation tool illustrated in
Figure 7 with the cover in an initial position on the instal-
lation tool for installing the cover member onto the main
body;
[0016] Figure 9 is an elevational view of the spoke at-
tachment structure and the installation tool illustrated in
Figures 7 and 8 with the cover being expanded in a radial
direction on the installation tool prior to installation of the
cover member onto the main body;
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[0017] Figure 10 is an elevational view of the spoke
attachment structure and the installation tool illustrated
in Figures 7 to 9 with the cover being partially pushed
onto the main body;
[0018] Figure 11 is an elevational view of the spoke
attachment structure and the installation tool illustrated
in Figures 7 to 10 with the cover being fully installed onto
the main body;
[0019] Figure 12 is an elevational view of the spoke
attachment structure and the installation tool illustrated
in Figures 8 to 13 with the cover being fully installed onto
the main body and the installation tool separated from
the spoke attachment structure;
[0020] Figure 13 is an elevational view of a spoke at-
tachment structure for the bicycle rim illustrated in Figure
1 in accordance with a second illustrated embodiment;
[0021] Figure 14 is an axial end view of the spoke at-
tachment structure illustrated in Figure 13 in accordance
with the second illustrated embodiment;
[0022] Figure 15 is a perspective view of the cover
member of the spoke attachment structure illustrated in
Figures 13 and 14;
[0023] Figure 16 is an exploded perspective view of
the spoke attachment structure illustrated in Figures 13
and 14 with the main body threaded into a spoke opening
in the rim and prior to the cover member being installed
onto the main body;
[0024] Figure 17 is a perspective view of the spoke
attachment structure illustrated in Figures 13 to 16 with
the main body threaded into the spoke opening in the rim
and the cover member fully installed onto the main body;
[0025] Figure 18 is a transverse cross-sectional view
of a portion of the bicycle rim illustrated in Figure 2 with
the spoke attachment structure of Figures 13 to 17 par-
tially threaded into one of the spoke openings in the rim;
[0026] Figure 19 is a transverse cross-sectional view
of a portion of the bicycle rim illustrated in Figure 2 with
the spoke attachment structure of Figures 13 to 18 fully
threaded into the spoke opening in the rim;
[0027] Figure 20 is a partial perspective view of the
spoke attachment structure illustrated in Figures 13 to
18 with the spoke attachment structure fully threaded into
the spoke opening in the rim;
[0028] Figure 21 is an elevational view of a spoke at-
tachment structure a spoke attachment structure in ac-
cordance with a third embodiment;
[0029] Figure 22 is a cross-sectional view of the spoke
attachment structure illustrated in Figure 21 as seen
along section line 22-22 of Figure 21;
[0030] Figure 23 is a transverse cross-sectional view
of a portion of a bicycle rim and an exploded elevational
view of the spoke attachment structure in illustrated in
Figures 21 and 22;
[0031] Figure 24 is a perspective view of the spoke
attachment structure illustrated in Figures 21 to 23 with
the main body threaded into the spoke opening in the rim
and the cover fully installed onto the main body in ac-
cordance with the third embodiment;

[0032] Figure 25 is a transverse cross-sectional view
of a portion of the bicycle rim with the spoke attachment
structure illustrated in Figures 21 to 24 fully threaded into
the spoke opening in the rim in accordance with the third
embodiment;
[0033] Figure 26 is an elevational view of a spoke at-
tachment structure in accordance with a fourth embodi-
ment; and
[0034] Figure 27 is an exploded perspective view of
the spoke attachment structure illustrated in Figure 26 in
accordance with the fourth embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0035] Selected embodiments will now be explained
with reference to the drawings. It will be apparent to those
skilled in the art from this disclosure that the following
descriptions of the embodiments are provided for illus-
tration only and not for the purpose of limiting the inven-
tion as defined by the appended claims and their equiv-
alents.
[0036] Referring initially to Figure 1, a portion of a ten-
sioned spoke bicycle wheel 10 is illustrated with a plurality
of spoke attachment structures 12 (only two shown) in
accordance with a first illustrated embodiment. The bi-
cycle wheel 10 basically includes a center hub 14, a plu-
rality of spokes 16 and a bicycle rim 18. The hub 14 is
connected to the rim 18 by the spokes 16, which are
placed under tension by the spoke attachment structures
12 as explained below. Basically, the spoke attachment
structure 12 constitutes a form of a spoke nipple for ad-
justing tension in the spokes 16. A tire (not shown) is
attached to the outer periphery of the rim 18. The hub
14, the spokes 16 and the rim 18 are conventional parts,
and thus, the hub 14, the spokes 16 and the rim 18 will
only be briefly explained herein. The bicycle wheel 10 is
a clincher tire wheel in which that an air tight chamber is
formed between the outer surface of the rim 18 and the
pneumatic tire. Of course, it will be apparent to those
skilled in the art from this disclosure that the rim 18 can
be adapted to a tubeless tire wheel as needed and/or
desired.
[0037] First, the hub 14 will be briefly discussed with
reference to Figure 1. The hub 14 is a relatively conven-
tional hub, which basically includes a cylindrical hub shell
20 rotatably supported on a hub axle 22 by a pair of bear-
ings (not shown). The hub axle 22 defines a center rota-
tional axis C of the bicycle wheel 10 and the rim 18. In
the embodiment illustrated, the hub 14 is a front bicycle
hub. However, it will be apparent to those skilled in the
bicycle field from this disclosure that the hub 14 can be
replaced with a rear hub, as needed and/or desired.
[0038] The spokes 16 will now be explained with ref-
erence to Figure 1. The spokes 16 are all preferably iden-
tical to each other. The spokes 16 are preferably inte-
grally formed as a one-piece, unitary single member (in-
tegral member) using conventional manufacturing tech-
niques. In the embodiment illustrated, the spokes 16 are
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tangential spokes that connect the hub 14 to the rim 18.
Each spoke 16 basically includes an inner end 16a and
an outer end 16b. Each of the outer ends 16b of the
spokes 16 has a flange or enlarged part for engaging one
of the spoke attachment structures 12. In the embodi-
ment illustrated, a total of twenty-four tangential spokes
16 are used. Naturally, it will be apparent to those skilled
in the bicycle field from this disclosure that the bicycle
wheel 10 can have fewer or more spokes and/or a differ-
ent spoking arrangement (e.g., all radial spokes, or a
combination of tangential spokes and radial spokes) as
needed and/or desired.
[0039] Still referring to Figure 1, the rim 18 and its con-
nection to the spokes 16 will now be discussed in more
detail. The rim 18 is essentially a circular metal member
that is attached to the outer ends 16b of the spokes 16
by the spoke attachment structures 12. The rim 18 basi-
cally includes an annular tire mounting part 30 and an
annular spoke mounting part 32 that form a tubular rim.
However, the spoke attachment structures 12 can be
used with any type of rim that can threadedly receive the
spoke attachment structures 12. In the first illustrated em-
bodiment, the annular tire mounting part 30 and the an-
nular spoke mounting part 32 are formed as a one-piece,
unitary member from as suitable metal such as an alu-
minum alloy. The spoke mounting part 32 extends from
the annular tire mounting part 30 to define an interior
space 36 with a predetermined interior shape.
[0040] As best seen in Figure 4, the annular spoke
mounting part 32 has a plurality of spoke openings 38
that corresponds to the number of the spokes 16. The
spoke openings 38 are disposed at predetermined loca-
tions along a circumferential direction of the annular
spoke mounting part 32. In the first illustrated embodi-
ment, the annular tire mounting part 30 has a plurality of
spoke attachment tubes 40. The spoke attachment tubes
40 are aligned with the spoke openings 38, respectively.
The spoke attachment tubes 40 have an internal thread
40a for adjustably receiving the spoke attachment struc-
tures 12, respectively, as discussed below. While the
spoke attachment tubes 40 are illustrated as being a uni-
tary part of the annular spoke mounting part 32, it will be
apparent from this disclosure that the spoke attachment
tubes 40 can be separate members that are attached to
the annular spoke mounting part 32 at the spoke open-
ings 38.
[0041] The spoke attachment tubes 40 in the annular
spoke mounting part 32 are angled so that their center
axes form acute angles with respect to a center plane P
of the rim 18, which extends perpendicularly from the
center rotational axis C of the bicycle wheel 10 and bi-
sects the rim 18 into two halves. In particular, the spoke
attachment tubes 40 are angled with respect to the center
plane P by about five to six degrees in an alternating
manner. In particular, the angles of the spoke openings
38 are arranged so that the center axes of the spoke
attachment tubes 40 alternate in opposite directions rel-
ative to the center plane P of the rim 18. In other words,

every other one of the spoke attachment tubes 40 have
their center axes tilted to a first side of the center plane
P, and the other spoke attachment tubes 40 have their
center axes tilted to a second side of the center plane P.
[0042] In the first illustrated embodiment, the spoke
attachment structure 12 basically includes a main body
50 and a cover member 52. The cover member 52 is
attached on an outer surface of the main body 50 for
engaging the internal thread 40a of one of the spoke at-
tachment tubes 40. Basically, the main body 50 is con-
figured and arranged to be threadedly secured within the
spoke attachment tubes 40 of the rim 18, while the cover
member 52 configured and arranged to engage the
spoke attachment tubes 40 of the rim 18 for preventing
of slack from occurring in the spokes 16. In other words,
the main body 50 constitutes a threaded portion of the
spoke attachment structure 12, while the cover member
52 constitutes a friction increasing portion of the spoke
attachment structure 12. In particular, the cover member
52 acts to increase friction between the spoke attachment
structure 12 and the spoke attachment tubes 40 of the
rim 18.
[0043] In the first illustrated embodiment, the main
body 50 is a one-piece, unitary member formed of a hard
rigid material such as aluminum, or a fiber reinforced
plastic (FRP), or a resin with carbon fibers. The main
body 50 includes a first body portion 54, a second body
portion 56 and a third body portion 58. The first body
portion 54 has a non-cylindrical outer surface 54a with a
hexagonal cross sectional profile that constitutes a tool
engagement structure. The second body portion 56 has
an external thread 56a that threadedly engages the in-
ternal thread 40a of one of the spoke attachment tubes
40. The third body portion 58 is axially disposed between
the first and second body portions 54 and 56. In particular,
the third body portion 58 is an annular recess that is de-
fined by a pair of axially spaced abutments 60 and 62.
The third body portion 58 is configured and arranged to
receive the cover member 52 with the abutments 60 and
62 preventing longitudinal movement of the cover mem-
ber 52 along the main body 50. In other words, the cover
member 52 is disposed on the outer surface of the third
body portion 58 of the main body 50 adjacent the external
thread 56a.
[0044] The main body 50 also includes a spoke receiv-
ing hole 64 that is configured to receive one of the spokes
16 therein. In the first illustrated embodiment, the spoke
receiving hole 64 is a through bore that extends com-
pletely through the main body 50. By rotating the main
body 50, the external thread 56a threadedly engages the
internal thread 40a of one of the spoke attachment tubes
40 to adjust the tension in the spoke 16.
[0045] In the first illustrated embodiment, the cover
member 52 is basically a cylindrical sleeve that is de-
formable. For example, the cover member 52 (e.g., the
sleeve) is made from resin material (e.g. heat resistant
urethane or silicon) having a Shore hardness in a range
of 00-60 to 00-90. Thus, the cover member 52 is an elas-
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tically deformable member. Also, since the rim 18 can
become heated during braking, the cover member 52 is
made from a material with a heatproof characteristic such
that the cover member 52 does not deteriorate from the
heat resulting from braking.
[0046] In the first illustrated embodiment, the cover
member 52 has an outer diameter that is equal to or slight-
ly less than a maximum diameter of the external thread
56a. Also preferably, the cover member 52 has an outer
diameter that is greater than a minimum diameter of the
external thread 56a. In this way, the cover member 52
engages the internal thread 40a of one of the spoke at-
tachment tubes 40 upon threading the main body 50 into
one of the spoke attachment tubes 40. The cover member
52 has a wall thickness about one millimeter in the first
illustrated embodiment.
[0047] Also preferably, the cover member 52 has an
inner diameter that is dimensioned relative to the diam-
eter of the third body portion 58 of the main body 50 such
that cover member 52 is prestressed against the outer
surface of the third body portion 58 of the main body 50.
In other words, the cover member 52 has an inner diam-
eter before being place over the third body portion 58 of
the main body 50 that is smaller than the outer diameter
of the third body portion 58 of the main body 50.
[0048] In the first illustrated embodiment, the cover
member 52 is located only on the third body portion 58
of the main body 50. The cover member 52 does not
overlie the external thread 56a. Also the cover member
52 is disposed on the outer surface of the third body por-
tion 58 of the main body 50 adjacent the external thread
56a. The abutments 60 and 62 prevent longitudinal
movement of the cover member 52 along the main body
50.
[0049] Referring now to Figures 7 to 12, one possible
installation procedure for installing the cover member 52
onto the main body 50 will now be discussed. Of course,
other installation procedures can be used as needed
and/or desired. In the first illustrated embodiment, a
sleeve expanding tool 70 and a sleeve pushing tool 72
is used for installing the cover member 52 onto the main
body 50. The sleeve expanding tool 70 has a rod portion
70a and a tapered portion 70b disposed on the rod portion
70a.
[0050] As seen in Figure 8, the cover member 52 is
first placed on the rod portion 70a of the sleeve expanding
tool 70, and then the sleeve pushing tool 72 is placed on
the rod portion 70a of the sleeve expanding tool 70. As
seen in Figure 9, the sleeve pushing tool 72 is pushed
axially along the rod portion 70a such that the cover mem-
ber 52 is forced on the tapered portion 70b, which causes
the cover member 52 to be elastically stretched to a larger
diameter. Then, as seen in Figure 10, the sleeve pushing
tool 72 is pushed further axially along the rod portion 70a
such that the cover member 52 is forced on the non-
cylindrical outer surface 54a (hexagonal cross sectional
profile) of the first body portion 54 that constitutes a tool
engagement structure. The sleeve pushing tool 72 has

longitudinal slits 72 (only one shown) that allow the sleeve
pushing tool 72 to expand as the sleeve pushing tool 72
rides along the tapered portion 70b. Then, as seen in
Figure 11, the sleeve pushing tool 72 is pushed further
axially along the tapered portion 70b such that the cover
member 52 is forced on the third body portion 58 of the
main body 50. Now, as seen in Figure 12, the sleeve
expanding tool 70 and the sleeve pushing tool 72 can be
removed from the spoke attachment structure 12.
[0051] Referring to now to Figures 13 to 20, a spoke
attachment structure 112 is illustrated for use with the
rim 18 in accordance with a second illustrated embodi-
ment. Here, the spoke attachment structure 112 includes
a cover member 152 that is used with the main body 50
of the first illustrated embodiment. Basically, the cover
member 152 is a tubular sleeve that is made of a hard
plastic material such as polyoxymethylene (POM), which
are also known as acetal, polyacetal and polyformalde-
hyde. Also, since the rim 18 can become heated during
braking, the cover member 152 is made from a material
with a heatproof characteristic such that the cover mem-
ber 152 does not deteriorate from the heat resulting from
braking. Since the cover member 152 is made of a harder
material than the cover member 52, the cover member
152 is preferably a split ring with a longitudinal slot 152a
extending in an axial direction. In this way, the cover
member 152 can be installed in a radial on the third body
portion 58 of the main body 50.
[0052] As best see in Figures 15 and 16, the cover
member 152 has a first open end 152b and a second
open end 152c. The first open end 152b is disposed ad-
jacent the tool engagement structure 54 and contacts the
abutment 60. The second open end 152c is disposed
adjacent the external thread 56a and contacts the abut-
ment 62. The cover member 152 further has a tapered
inside surface 152d such that the first open end 152b
has a smaller diameter than the second open end 152c.
Thus, the second open end 152c constitutes a larger di-
ameter end of the cover member 152 and the first open
end 152b constitutes a smaller diameter end of the cover
member 152. In the illustrated embodiment, the outer
surface of the larger diameter end 152c is a chamfered
section 152e located adjacent the external thread 56a.
The chamfered section 152e tapers inward at about 10°
to aid in the insertion of the cover member 152 into the
spoke opening 38. The angle of the taper of the cham-
fered section 152e is not limited to about 10°.
[0053] When the spoke attachment structure 12 is
threaded into the spoke attachment tubes 40 of the rim
18, the larger diameter end 152c is squeezed radially
inward and pushed axially by the spoke opening 38 of
the rim 18. In other words, the cover member 152 is pref-
erably dimensioned with respect to the internal thread
40a such that the internal thread 40a does not deform
the outer surface of the cover member 152 during instal-
lation. Rather, the outer surface of the cover member 152
is radially squeezed to the minimum internal diameter of
the internal thread 40a during installation as seen in Fig-
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ure 19. In this way, a radial force is applied between the
internal thread 40a and the larger diameter end 152c of
the cover member 152 and the third portion 58 and the
smaller diameter end 152b of the cover member 152 such
that friction is increased between the cover member 152
and both the internal thread 40a and the third portion 58.
Also, an axial force is placed on the cover member 152
during installation such that the cover member 152 is
pushed against the abutment 60. However, it is not nec-
essary for the cover member 152 to be pushed against
the abutment 60, because of the increased friction oc-
curring between the cover member 152 and both the in-
ternal thread 40a and the third portion 58.
[0054] Referring to now to Figures 21 to 25, a spoke
attachment structure 212 is illustrated for use with a rim
218 in accordance with a third illustrated embodiment.
Here, the spoke attachment structure 212 includes a
main body 250 that is used in conjunction with the cover
member 52 of the first illustrated embodiment. The rim
218 is basically the same as the rim 18, discussed above,
except that openings 218a are provided in the rim 218
for accessing the spoke attachment structures 212. Thus,
the rim 218 includes an annular tire mounting part 230
and an annular spoke mounting part 232 that form a tu-
bular rim with a plurality of spoke openings 23 that cor-
responds to the number of spokes 216 (only one shown).
[0055] Basically, the main body 250 of this third em-
bodiment includes a first body portion 254 and a second
body portion 256. Also a threaded spoke receiving hole
264 extends axially in the main body 250 for receiving a
threaded end of the spoke 216 therein. The first body
portion 254 has a non-cylindrical bore 254a with a hex-
agonal cross sectional profile that constitutes a tool en-
gagement structure. The outer surface of the first body
portion 254 is configured and arranged to receive the
cover member 52 such that the cover member 52 is lo-
cated on the first body portion 254 between an end flange
254b and the second body portion 256. Thus, the cover
member 52 at least partially overlies the non-cylindrical
bore 254a (e.g., the tool engagement structure 54). The
second body portion 256 has an external thread 256a
that threadedly engages the internal thread 240a of a
spoke attachment tube 240 of the rim 218, similar to the
prior embodiment. Basically, the main body 250 is con-
figured and arranged to be threadedly secured within the
spoke attachment tube 240 of the rim 218, while the cover
member 52 configured and arranged to engage the in-
ternal thread 240a of the spoke attachment tube 240 of
the rim 218 for preventing of slack from occurring in the
spokes 216. In other words, the main body 250 consti-
tutes a threaded portion of the spoke attachment struc-
ture 212, while the cover member 52 constitutes a friction
increasing portion of the spoke attachment structure 212.
In particular, the cover member 52 acts to increase fric-
tion between the spoke attachment structure 212 and the
spoke attachment tube 240 of the rim 218 in a similar
manner as the first embodiment. In view of the similarities
between the first and third embodiments, the spoke at-

tachment structure 212 will not be discussed in further
detail.
[0056] Referring to now to Figures 26 and 27, a spoke
attachment structure 312 is illustrated for use with the
rim 18 in accordance with a fourth illustrated embodi-
ment. Here, the spoke attachment structure 312 includes
a main body 350 that is used in conjunction with the cover
member 52 of the first and third illustrated embodiments.
Basically, the main body 350 of this fourth embodiment
includes a first body portion 354, a second body portion
356 and a third body portion 358. Also a spoke receiving
hole 364 extends axially through the main body 350 for
receiving one of the spokes 16 therein.
[0057] The only difference between the main body 350
of the fourth illustrated embodiment and the main body
50 of the first illustrated embodiment is the arrangement
of the body portions. Here, in this fourth embodiment, the
second body portion 356 is axially disposed between the
first and third body portions 354 and 358. The first body
portion 354 has a non-cylindrical outer surface 354a with
a hexagonal cross sectional profile that constitutes a tool
engagement structure. The outer surface of the third
body portion 358 is configured and arranged to receive
the cover member 52 such that the cover member 52 is
located on the third body portion 358 between an end
flange 358a and the second body portion 356. The sec-
ond body portion 356 has an external thread 356a that
threadedly engages the internal thread 40a of a spoke
attachment tube 40 of the rim 18, similar to the first em-
bodiment. Basically, the main body 350 is configured and
arranged to be threadedly secured within the spoke at-
tachment tube 40 of the rim 18, while the cover member
52 configured and arranged to engage the internal thread
40a of the spoke attachment tube 40 of the rim 18 for
preventing of slack from occurring in the spokes 16. In
other words, the main body 350 constitutes a threaded
portion of the spoke attachment structure 312, while the
cover member 52 constitutes a friction increasing portion
of the spoke attachment structure 312. In particular, the
cover member 52 acts to increase friction between the
spoke attachment structure 312 and the spoke attach-
ment tube 40 of the rim 18 in a similar manner as the first
embodiment. In view of the similarities between the first
and fourth embodiments, the spoke attachment structure
312 will not be discussed in further detail.
[0058] In understanding the scope of the present in-
vention, the term "comprising" and its derivatives, as
used herein, are intended to be open ended terms that
specify the presence of the stated features, elements,
components, groups, integers, and/or steps, but do not
exclude the presence of other unstated features, ele-
ments, components, groups, integers and/or steps. The
foregoing also applies to words having similar meanings
such as the terms, "including", "having" and their deriv-
atives. Also, the terms "part," "section," "portion," "mem-
ber" or "element" when used in the singular can have the
dual meaning of a single part or a plurality of parts. As
used herein to describe the above embodiment(s), the
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following directional terms "circumferential", "radial", "ax-
ial", "width", "inner", "outer", and "transverse" as well as
any other similar directional terms refer to those direc-
tions with respect to a center axis of rotation of the bicycle
rim. Finally, terms of degree such as "substantially",
"about" and "approximately" as used herein mean a rea-
sonable amount of deviation of the modified term such
that the end result is not significantly changed, e.g., man-
ufacturing tolerances.

Claims

1. A spoke attachment structure comprising:

a main body (50; 250; 350) including a tool en-
gagement structure (54a; 254a; 354a) and an
external thread (56a; 256a; 356a) and
a cover member (52, 152) disposed on an outer
surface (50; 250; 350) of the main body adjacent
the external thread (56a; 256a; 356a),

characterized in that the cover member (52, 152)
is configured and arranged to engage spoke attach-
ment tubes (40) of a rim (18) for preventing slack by
increasing the friction between the spoke attachment
structure (12) and spoke attachment tubes (40),
and in that the cover member (52; 152) includes a
sleeve that is deformable, wherein the sleeve does
not overlie the external thread.

2. The spoke attachment structure according to claim
1, wherein
the main body (50; 250; 350) includes a spoke re-
ceiving hole (64; 264; 364).

3. The spoke attachment structure according to claim
2, wherein
the spoke receiving hole (64; 264; 364) is a bore that
extends completely through the main body (50; 250;
350).

4. The spoke attachment structure according to any
one of claims 1 to 3, wherein
the main body (50; 250; 350) includes a first body
portion (54; 254; 354) having the tool engagement
structure (54a; 254a; 354a), a second body portion
(56; 256; 356) having the external thread (56a; 256a;
356a) and a third body portion (58; 358) having the
cover member (52; 152).

5. The spoke attachment structure according to claim
4, wherein
the third body portion (58; 358) is axially disposed
between the first and second body portions.

6. The spoke attachment structure according to claim
4, wherein

the second body portion (56; 256; 356) is axially dis-
posed between the first and third body portions.

7. The spoke attachment structure according to any
one of claims 1 to 6, wherein
the sleeve is made from a resin material and/or has
a shore hardness in a range of 00-60 to 00-90.

8. The spoke attachment structure according to any
one of claims 1 to 7, wherein
the sleeve has an outer diameter that is equal to or
less than a maximum diameter of the external thread;
and or
outer diameter that is greater than a minimum diam-
eter of the external thread.

9. The spoke attachment structure according to any
one of claim 1 to 8, wherein
the sleeve is prestressed against the outer surface
of the main body (50).

10. The spoke attachment structure according to any
one of claims 1 to 9, wherein
the main body (50; 250; 350) has a pair of axially
spaced abutments (60; 62) preventing longitudinal
movement of the sleeve along the main body.

11. The spoke attachment structure according to any
one of claims 1 to 10, wherein
the sleeve is a split ring with a longitudinal slot (152a)
extending in an axial direction.

12. The spoke attachment structure according to any
one of claims 1 to 11, wherein
the sleeve has a first open end disposed adjacent
the tool engagement structure and a second open
end disposed adjacent the external thread, the
sleeve further has an outer surface with a tapered
section that tapers towards the first open, end and/
or a tapered inside surface such that the first open
end has a smaller diameter than the second open
end.

13. The spoke attachment structure according to any
one of claims 1 to 12, wherein
the outer surface of the sleeve has a chamfered sec-
tion adjacent the external thread.

14. The spoke attachment structure according to any
one of claims 1 to 13, wherein
the sleeve at least partially overlies the tool engage-
ment structure.

Patentansprüche

1. Speichenanbringstruktur, umfassend:
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einen Hauptkörper (50; 250; 350), enthaltend ei-
ne Werkzeugeingriffsstruktur (54a; 254a; 354a)
und ein Außengewinde (56a; 256a; 356a); und
ein Abdeckglied (52; 152), angeordnet an einer
äußeren Fläche (50; 250; 350) des Hauptkör-
pers, benachbart dem Außengewinde (56a;
256a; 356a),
dadurch gekennzeichnet, dass das Abdeck-
glied (52; 152) ausgestaltet und angeordnet ist
zum Eingreifen von Speichenanbringröhren
(40) einer Felge (18) um Spiel zu vermeiden
durch Erhöhen der Reibung zwischen der Spei-
chenanbringstruktur (12) und Speichenanbring-
röhren (40),
und dadurch, dass das Abdeckglied (52; 152)
eine Hülle umfasst, die verformbar ist, wobei die
Hülle das Außengewinde nicht überlagert.

2. Speichenanbringstruktur nach Anspruch 1, bei wel-
cher der Hauptkörper (50; 250; 350) ein Speichen-
aufnahmeloch (64; 264; 364) enthält.

3. Speichenanbringstruktur nach Anspruch 2, bei wel-
cher das Speichenaufnahmeloch (64; 264; 364) eine
Bohrung ist, die sich vollständig durch den Haupt-
körper (50; 250; 350) erstreckt.

4. Speichenanbringstruktur nach einem der Ansprüche
1 bis 3, bei welcher der Hauptkörper (50; 250; 350)
einen ersten Körperabschnitt (54; 254; 354) mit der
Werkzeugseingriffsstruktur (54a; 254a; 354a), einen
zweiten Körperabschnitt (56; 256; 356) mit dem Au-
ßengewinde (56a; 256a; 356a) und einem dritten
Körperabschnitt (58; 358) mit dem Abdeckglied (52;
152) enthält.

5. Speichenanbringstruktur nach Anspruch 4, bei wel-
cher der dritte Körperabschnitt (58; 358) axialwärts
zwischen den ersten und zweiten Körperabschnitten
angeordnet ist.

6. Speichenanbringstruktur nach Anspruch 4, bei wel-
cher
der zweite Körperabschnitt (56; 256; 356) axialwärts
zwischen den ersten und dritten Körperabschnitten
angeordnet ist.

7. Speichenanbringstruktur nach einem der Ansprüche
1 bis 6, bei welcher die Hülle oder Hülse aus einem
Harz- oder Kunststoffmaterial hergestellt ist
und/oder über eine Shorehärte in einem Bereich von
00-60 bis 00-90 verfügt.

8. Speichenanbringstruktur nach einem der Ansprüche
1 bis 7, bei welcher die Hülle über einen Außendurch-
messer verfügt, welcher gleich zu oder geringer ist
als ein Maximaldurchmesser des Außengewindes;
und/oder einen Außendurchmesser, der größer ist

als ein minimaldurchmesser des Außengewindes.

9. Speichenanbringstruktur nach einem der Ansprüche
1 bis 8, bei welcher die Hülse oder Hülle gegen die
Außenfläche des Hauptkörpers (50) vorgespannt ist.

10. Speichenanbringstruktur nach einem der Ansprüche
1 bis 9, bei welcher der Hauptkörper (50; 250; 350)
ein Paar von axial beabstandeten Anschlägen (60;
62) aufweist, Längsbewegungen der Hülle oder Hül-
se entlang dem Hauptkörper hemmend oder verhin-
dert.

11. Speichenanbringstruktur nach einem der Ansprüche
1 bis 10, bei welcher die Hülle oder Hülse ein Spal-
tring ist, mit einem Längsschlitz (152a), sich in einer
Axialrichtung erstreckend.

12. Speichenanbringstruktur nach einem der Ansprüche
1 bis 11, bei welcher die Hülle oder Hülse über ein
erstes offenes Ende verfügt, angeordnet benachbart
der Werkzeugeingriffsstruktur, sowie über ein zwei-
tes offenes Ende, angeordnet benachbart dem Au-
ßengewinde, wobei die Hülle weiterhin über eine Au-
ßenfläche verfügt mit einem Verjüngungsabschnitt,
der sich verjüngt hin zu dem ersten offenen Ende
und/oder eine Verjüngungsinnenfläche, derart, dass
das erste offene Ende über einen kleineren Durch-
messer verfügt als das zweite offene Ende.

13. Speichenanbringstruktur nach einem der Ansprüche
1 bis 12, bei welcher die Außenfläche der Hülle einen
Fasenabschnitt benachbart dem Außengewinde
aufweist.

14. Speichenanbringstruktur nach einem der Ansprüche
1 bis 13, bei welcher die Hülle zumindest teilweise
die Werkzeugeingriffsstruktur überlagert.

Revendications

1. Structure d’attache de rayon comprenant :

un corps principal (50 ; 250 ; 350) comprenant
une structure d’engagement d’outil (54a ; 254a ;
354a) et un filetage externe (56a ; 256a ; 356a)
et
un élément de couverture (52 ; 152) disposé sur
une surface extérieure (50 ; 250 ; 350) du corps
principal adjacent(e) au filetage externe (56a ;
256a ; 356a),
caractérisé en ce que l’élément de couverture
(52 ; 152) est configuré et agencé pour engager
des tubes d’attache de rayon (40) d’une jante
(18) pour empêcher qu’il y ait du jeu ou un relâ-
chement en augmentant la friction entre la struc-
ture d’attache de rayon (12) et les tubes d’atta-
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che de rayon (40),
et en ce que l’élément de couverture (52 ; 152)
comprend une gaine qui est déformable, la gai-
ne ne recouvrant pas le filetage externe.

2. Structure d’attache de rayon selon la revendication
1, dans laquelle
le corps principal (50 ; 250 ; 350) comprend un trou
de réception de rayon (64 ; 264 ; 364).

3. Structure d’attache de rayon selon la revendication
2, dans laquelle le trou de réception de rayon (64 ;
264 ; 364) est un perçage qui s’étend complètement
à travers le corps principal (50 ; 250 ; 350).

4. Structure d’attache de rayon selon l’une quelconque
des revendications 1 à 3, dans laquelle
le corps principal (50 ; 250 ; 350) comprend une pre-
mière partie de corps (54 ; 254 ; 354) ayant la struc-
ture d’engagement d’outil (54a ; 254a ; 354a), une
deuxième partie de corps (56 ; 256 ; 356) ayant le
filetage externe (56a ; 256a ; 356a), et une troisième
partie de corps (58 ; 358) ayant l’élément de couver-
ture (52 ; 152).

5. Structure d’attache de rayon selon la revendication
4, dans laquelle la troisième partie de corps (58 ;
358) est disposée axialement entre les première et
deuxième parties de corps.

6. Structure d’attache de rayon selon la revendication
4, dans laquelle la deuxième partie de corps (56 ;
256 ; 356) est disposée axialement entre les premiè-
re et troisième parties de corps.

7. Structure d’attache de rayon selon l’une quelconque
des revendications 1 à 6, dans laquelle la gaine est
fait d’un matériau plastique ou résineux et/ou a une
dureté shore comprise dans une gamme de 00-60
à 00-90.

8. Structure d’attache de rayon selon l’une quelconque
des revendications 1 à 7, dans laquelle la gaine ou
douille a un diamètre extérieur qui est inférieur ou
égal à un diamètre maximum du filetage externe ou
male; et/ou un diamètre extérieur qui est supérieur
à un diamètre minimum du filetage externe.

9. Structure d’attache de rayon selon l’une quelconque
des revendications 1 à 8, dans laquelle la gaine est
précontrainte contre la surface extérieure du corps
principal (50).

10. Structure d’attache de rayon selon l’une quelconque
des revendications 1 à 9, dans laquelle le corps prin-
cipal (50 ; 250 ; 350) a une paire de butées espacées
axialement (60 ; 62) empêchant un mouvement lon-
gitudinal de la gaine le long du corps principal.

11. Structure d’attache de rayon selon l’une quelconque
des revendications 1 à 10, dans laquelle la gaine est
un anneau fendu avec une fente longitudinale (152a)
s’étendant dans une direction axiale.

12. Structure d’attache de rayon selon l’une quelconque
des revendications 1 à 11, dans laquelle la gaine a
une première extrémité ouverte disposée adjacente
à la structure d’engagement d’outil et une deuxième
extrémité ouverte disposée adjacente au filetage ex-
terne, la gaine ayant en outre une surface extérieure
avec une section evasée qui s’evase vers la premiè-
re extrémité ouverte et/ou une surface intérieure
evasée de sorte que la première extrémité ouverte
a un diamètre inférieur à la deuxième extrémité
ouverte.

13. Structure d’attache de rayon selon l’une quelconque
des revendications 1 à 12, dans laquelle la surface
extérieure de la gaine a une section en chanfrein
adjacente au filetage externe.

14. Structure d’attache de rayon selon l’une quelconque
des revendications 1 à 13, dans laquelle la gaine
recouvre au moins partiellement la structure d’enga-
gement d’outil.
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