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(57) ABSTRACT 

A bicycle disc brake hub is provided With a brake rotor attach 
ment portion having an external surface With an external 
spline section and an annular internal surface With internal 
threads, and a locking ring having a center tubular section 
With external threads and an abutment ?ange extending out 
Wardly from the center tubular section to form an axially 
facing retaining surface. The external threads of the center 
tubular section mates With the internal threads of the brake 
rotor attachment portion to secure a rotor mounting boss and 
a brake rotor thereto. In one embodiment, the brake rotor is 
held between the locking ring and the rotor mounting boss, 
While in a another embodiment, the brake rotor is riveted to 
the rotor mounting boss. 

43 Claims, 17 Drawing Sheets 
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BICYCLE DISC BRAKE HUB 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention generally relates to a bicycle disc brake hub. 

More speci?cally, the present invention relates a bicycle disc 
brake hub in which the brake rotor mounted on a splined 
section of the hub shell. 

2. Background Information 
Bicycling is becoming an increasingly popular form of 

recreation as well as a means of transportation. Moreover, 
bicycling has become a very popular competitive sport. 
Whether the bicycle is used for recreation, transportation or 
competition, the bicycle industry is constantly improving 
their components. One particular component of the bicycle 
which has been extensively redesigned over the past years is 
the bicycle braking system. 

There are several types of bicycle brake devices, which are 
currently available on the market. Examples of some types of 
common bicycle brake devices include rim brakes, caliper 
brakes and disc brakes. If a rider wants a very high perfor 
mance brake system, then the rider typically wants a disc 
brake system. Disc brake systems provide a substantial brak 
ing power in relationship to the amount of braking force 
applied to the brake lever. Moreover, disc brake systems 
typically provide a high level of consistency in all types of 
weather and riding conditions. 

Typically, a brake disc assembly for a bicycle includes a 
caliper mounted on the bicycle frame and operatively coupled 
to a brake lever, and a disc brake rotor ?xedly coupled to the 
hub of the wheel of the bicycle. The disc brake rotor has been 
coupled to the hub of the wheel in several different ways. For 
example, a brake rotor attachment ?ange is often provided for 
bolting the disc brake rotor to the hub. Alternatively, as shown 
in US. Pat. No. 6,206,144 to Di Bella, the hub has splines at 
one end that a boss part is non-rotatably mounted thereon and 
secured by a locking ring. One problem with the latter method 
of attaching the disc brake rotor to the hub is that the external 
seat may become damaged such that the locking ring cannot 
be installed thereon. One problem with this type of mounting 
method is that the brake rotor attachment portion can often be 
dif?cult to manufacture and/ or install the brake rotor thereon. 

In view of the above, there exists a need for an improved 
bicycle disc brake hub which overcomes the above mentioned 
problems in the prior art. This invention addresses this need in 
the prior art as well as other needs, which will become appar 
ent to those skilled in the art from this disclosure. 

SUMMARY OF THE INVENTION 

One object of the present invention is to provide a bicycle 
disc brake hub that is relatively is reliable and durable so that 
the disc brake rotor can be easily installed on the hub even 
after extensive use. 

Another object of the present invention is to provide a 
bicycle disc brake hub that is relatively lightweight. 

Still another object of the present invention is to provide 
bicycle disc brake hub that is relatively compact in overall 
construction. 
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2 
Yet another object of the present invention is to provide a 

bicycle hub that is relatively inexpensive to manufacture. 
The foregoing objects can basically be attained by provid 

ing a bicycle disc brake hub comprising a hub axle, a hub 
shell, a brake rotor attachment portion and a locking ring. The 
hub axle has a center axis extending in an axial direction 
between a ?rst axle end and a second axle end. The hub shell 
has ?rst and second hub shell ends with the hub axle rotatably 
coupled to the hub shell. The brake rotor attachment portion 
is disposed at the ?rst hub shell end. The brake rotor attach 
ment portion has an external surface with an external splined 
section and an annular internal surface with internal threads. 
The locking ring has a center tubular section with external 
threads and an abutment ?ange extending outwardly from the 
center tubular section to form an axially facing retaining 
surface. The external threads of the center tubular section 
mate with the internal threads of the brake rotor attachment 
portion. 

In one embodiment of the present invention, the brake rotor 
is held between the locking ring and the rotor mounting boss, 
while in another embodiment of the present invention, the 
brake rotor is riveted to the rotor mounting boss. 

These and other objects, features, aspects and advantages 
of the present invention will become apparent to those skilled 
in the art from the following detailed description, which, 
taken in conjunction with the annexed drawings, discloses a 
preferred embodiment of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Referring now to the attached drawings which form a part 
of this original disclosure: 

FIG. 1 is a side elevational view of a conventional bicycle 
with front and rear disc brake hubs in accordance with a ?rst 
embodiment of the present invention; 

FIG. 2 is a schematic elevational view of the from disc 
brake assembly coupled to a front fork and a front disc brake 
operating mechanism of the bicycle illustrated in FIG. 1; 

FIG. 3 is a schematic elevational view of the rear disc brake 
assembly coupled to a rear fork and a rear disc brake operat 
ing mechanism of the bicycle illustrated in FIG. 1; 

FIG. 4 is an exploded outer side perspective view of the 
front disc brake hub in accordance with the ?rst embodiment 
of the present invention; 

FIG. 5 is an exploded inner side perspective view of the 
front disc brake hub illustrated in FIG. 4 in accordance with 
the ?rst embodiment of the present invention; 

FIG. 6 is an exploded elevational view of the front disc 
brake hub illustrated in FIGS. 4 and 5 in accordance with the 
?rst embodiment of the present invention; 

FIG. 7 is an exploded elevational view of the front disc 
brake hub illustrated in FIGS. 4-6, with the upper portion of 
the front disc brake shown in cross-section; 

FIG. 8 is an assembled elevational view of the front disc 
brake hub illustrated in FIGS. 4-7, with the upper portion of 
the front disc brake shown in cross-section; 

FIG. 9 is an enlarged perspective view of the front disc 
brake hub illustrated in FIGS. 4-8, with the [rear] front disc 
brake rotor, the rotor mounting boss and the rotor locking ring 
removed; 

FIG. 10 is an outer side perspective view of the rotor 
mounting boss for the front disc brake hub illustrated in FIGS. 
4-9 in accordance with the ?rst embodiment of the present 
invention; 

FIG. 11 is an inner side perspective view of the rotor 
mounting boss illustrated in FIG. 10 for the front disc brake 
hub illustrated in FIGS. 4-9; 
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FIG. 12 is an inside elevational vieW of the rotor mounting 
boss illustrated in FIGS. 10 and 11 for the front disc brake hub 
illustrated in FIGS. 4-9; 

FIG. 13 is a partial cross-sectional vieW of the rotor mount 
ing boss illustrated in FIGS. 10-12 as seen along section line 
13-13 of FIG. 12; 

FIG. 14 is a partial cross-sectional vieW of the rotor mount 
ing boss illustrated in FIGS. 10-13 as seen along section line 
14-14 of FIG. 12; 

FIG. 15 is an inner side perspective vieW of the rotor 
locking ring for the front disc brake hub illustrated in FIGS. 
4-9 in accordance With the ?rst embodiment of the present 
invention; 

FIG. 16 is an outer side perspective vieW of the rotor 
locking ring illustrated in FIG. 15 for the front disc brake hub 
illustrated in FIGS. 4-9; 

FIG. 17 is an inner side elevational vieW of the rotor lock 
ing ring illustrated in FIGS. 15 and 16 for the front disc brake 
hub illustrated in FIGS. 4-9; 

FIG. 18 is a partial cross-sectional vieW of the rotor locking 
ring illustrated in FIGS. 15-17 as seen along section line 
18-18 of FIG. 17; 

FIG. 19 is a side elevational vieW of the rear disc brake hub 
in accordance With present invention, With the upper half of 
the rear disc brake hub illustrated in cross-section; 

FIG. 20 is an elevational vieW of the rear disc brake hub 
illustrated in FIG. 18 With the upper half of the rear disc brake 
hub illustrated in cross-section and With the rear disc brake 
rotor, the rotor mounting boss and the rotor locking ring 
removed; 

FIG. 21 is a perspective vieW of one of the disc brake rotors 
utiliZed With the front and rear disc brake hubs; 

FIG. 22 is a side elevational vieW of the disc brake rotor 
illustrated in FIG. 21; 

FIG. 23 is an edge elevational vieW of the disc brake rotor 
illustrated in FIGS. 20 and 21; 

FIG. 24 is an outer side perspective vieW of a front disc 
brake hub in accordance With a second embodiment of the 
present invention; and 

FIG. 25 is an inner side elevational vieW of a front disc 
brake hub illustrated in FIG. 23 in accordance With a second 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring initially to FIGS. 1-3, a bicycle 10 is illustrated 
With front and rear disc brake hubs 12 and 12' in accordance 
With a ?rst embodiment of the present invention as discussed 
beloW. The front disc brake hub 12 rotatably couples a front 
Wheel 13 to a front fork of a frame 14, While the rear disc brake 
hub 12' rotatably couples a rear Wheel 13' to a rear portion of 
a frame 14 of the bicycle 10. The frame 14 also includes a seat 
17 adjustably coupled to the frame 14, a handlebar 18 coupled 
to the front fork for turning the front Wheel 13 and a drive train 
19 for propelling the bicycle 10. 

Since [these] most of the parts of the bicycle 10 are Well 
knoWn in the art, the parts of the bicycle 10 Will not be 
discussed or illustrated in detail herein, except for the parts 
relating to the front and rear disc brake hubs 12 and 12' of the 
present invention. Moreover, various conventional bicycle 
parts such as brakes, derailleurs, additional sprocket, etc., 
Which are not illustrated and/ or discussed in detail herein, can 
be used in conjunction With the present invention. 
As best seen in FIGS. 1-3, the bicycle 10 is also provided 

With front and rear disc brake assemblies 20 and 20'. The front 
disc brake assembly 20 and the rear disc brake assembly 20' 
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4 
are basically identical, except for the front and rear disc brake 
hubs 12 and 12'. In other Words, the front disc brake assembly 
20 and the rear disc brake assembly 20' uses many of the same 
parts. The front disc brake assembly 20 and the rear disc brake 
assembly 20' each includes a caliper 21 operatively coupled to 
a brake lever 22 and a disc brake rotor 23. In the case of the 
front disc brake assembly 20, the disc brake rotor 23 is ?xedly 
coupled to the front disc brake hub 12 of the front Wheel 13. 
Similarly, in the case of the rear disc brake assembly 20', the 
disc brake rotor 23 is ?xedly coupled to the rear disc brake 
hub 12' ofthe rear Wheel 13'. 
As seen in FIG. 1, the front and rear disc brake hubs 12 and 

12' of the front and rear Wheels 13 and 13' have a plurality of 
spokes 24 extending outWardly therefrom. The outer ends of 
the spokes 24 are ?xedly coupled to the rim 25 by spoke 
nipples (not shoWn). A tire 26 is located on the outer surface 
of each of the rims 25 in a conventional manner. 
The disc brake rotors 23 are removably attached to the front 

and rear disc brake hubs 12 and 12' by rotor mounting bosses 
28 and locking rings 29, respectively, as explained beloW. The 
rotor mounting bosses 28 cooperate With the front and rear 
disc brake hubs 12 and 12' to secure disc brake rotors 23 
Without rivets or bolts. 

Front Hub 12 

Turning noW to FIGS. 4-9, the front disc brake hub 12 is 
illustrated in accordance With the present invention. The front 
disc brake hub 12 is basically a conventional hub, except for 
the structure that secures the disc brake rotor 23 thereto. Thus, 
conventional parts of the bicycle disc brake hub 12' Will not 
illustrated and/ or discussed in detail herein. The front hub 12 
is substantially identical to the rear hub 12', except that the 
front hub 12 does not have a freeWheel. 
The bicycle disc brake hub 12 basically comprising a hub 

axle 31, a hub shell 32, a ?rst spoke attachment portion 33a, 
a second spoke attachment portion 33b, and a brake rotor 
attachment portion 34. The bicycle disc brake hub 12 is basi 
cally a conventional hub, except for the con?guration of the 
brake rotor attachment portion 34. Thus, conventional parts of 
the bicycle disc brake hub 12 Will not illustrated and/or dis 
cussed in detail herein. 
The hub axle 31 has a center axis 0 extending in an axial 

direction betWeen a ?rst axle end 31a and a second axle end 
31b. The hub axle 31 has a center bore 31c such that a quick 
release mechanism (not shoWn) is coupled to the hub axle 31 
in a conventional manner. The hub axle 31 rotatably supports 
the hub shell 32 by ?rst and second bearing assemblies 36a 
and 36b. The ?rst and second ends 31a and 31b of the hub axle 
31 are threaded for receiving a pair of nuts 39a and 39b that 
applies an axial force on the hub shell 32 and the bearing 
assemblies 36a and 36b. 
The hub shell 32 is a tubular member that has an interior 

passageWay 40 extending betWeen ?rst and second hub shell 
ends 32a and 32b With the hub axle 31 being rotatably sup 
ported in the interior passageWay 40. In particular, the ?rst 
and second bearing assemblies 36a and 36b rotatably mount 
the hub shell 32 on the hub axle 31 for freely rotating the hub 
shell 32 inboth directions about the hub axle 31. The hub shell 
32 also has a center tubular portion 32c located betWeen the 
?rst and second hub shell ends 32a and 32b, Which are integral 
formed With the center tubular portion 32c as a one-piece, 
unitary member. The ?rst and second spoke attachment por 
tions 33a and 33b and the brake rotor attachment portion 34 
are integrally formed With the hub shell 32 as a one-piece, 
unitary member. In particular, the ?rst hub shell end 32a has 
the ?rst spoke attachment portion 33a and the brake rotor 














