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(57) La presente invention concerne un type de structure
de moyeu comprenant, pour 1’essentiel, un mecanisme
d’embrayage constitue par un embrayage et par les dents
triangulaires du boitier de roulement a 1'mtérieur du
movyeu, de facon que 1'organe dans son ensemble peut
assurer de facon indépendante une fonction de freinage
unidirectionnel sans qu’il soit necessaire d’ajouter des
composants comme c’est le cas avec les structures
classiques. Dans le cas ou l'on souhaite ajouter une
fonction supplémentaire de changements de vitesse par
paliers, la compatibilité¢ €levee des composants permet
de ne remplacer que le support de plateau, et non plus de
nombreux composants comme c’¢tait le cas dans les
structures classiques, ce qui augmentait les couts
d’assemblage. Vulatendance actuelle des bicyclettes qui
presentent des caracteristiques en constante €¢volution, la
presente mvention permet de réduire la nécessite de
modifier la taille des composants concemées et par
consequent, de réduire les colits de production.
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(57) The subject invention discloses a type of hub
structure, comprising mainly the clutch mechanism that
1s composed of a clutch and the ratchet teeth of the
bearing housing iside the hub, so that the whole unit can
independently perform a single-direction brake function
without additional components as 1n conventional
structures. With 1ts high compatibility of components,
only the chain wheel support has to be replaced 1n case
of additional function of multi-step speed changes
without replacing many components as 1n conventional
structures, which would result in higher assembling
costs. Under the trend of everchanging bicycle
specifications, 1t will reduce the change of measurements
of relevant components, thus reducing the production
COSLS.
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The subject invention discloses a type of hub structure, comprising mainly the clutch mechanism that is composed of a clutch and
the ratchet teeth of the bearing housing inside the hub, so that the whole unit can independently perform a single—direction brake function
without additional components as in conventional structures. With its high compatibility of components, only the chain wheel support
has to be replaced in case of additional function of multi-step speed changes without replacing many components as in conventional
structures, which would result in higher assembling costs. Under the trend of everchanging bicycle specifications, it will reduce the change
of measurements of relevant components, thus reducing the production costs.
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HUB STRUCTURE -

5 The subject invention relates to a type of hub structure, particularly

to one that can independently perform its brake function, perform

conveniently, and enable more convenient assembling.

10 Description of Prior Art
Conventionally, a prior art of hub structure involves a spindle
inside a hub, with two sides accommodating the bearing, so the hub may
freely rotate in two directions; to enable single-direction brake function,
it needs additional fitting of other clutch components; in other words, the
15 outside of the spindle will have to be burdened with a set of clutch

components and ratchet components, with additional chain wheel on the

extension of its outside cylinder; in other words, said clutch component,

ratchet component and extended cylinder chain wheel will compose an
independent unit, thus the result is many additional components to be
20 fitted onto the outside of the hub. However, under the trend of ever-
changing bicycle specifications, if multi-step speed change function is
desired, there is the need to install many additional chain wheels, and
that would require the replacement of all components such as the clutch,
the ratchet, the extension cylinder and the chain wheels, etc., which result
25 1n 1nadequate compatibility among the components and the need to
manufacture many more components of various measurements and

specifications; it would not only increase the assembling costs, but would

also significantly increase the production costs.

-




CA 02302578 2000-03-02

WO 99/11945 > PCT/CN98/00181

Summary of the Invention

The primary object of the subject invention is to provide a type of
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hub structure that is not only applicable to a single wheel shaft, but also

to a rear wheel shaft; serving as a hub for double purposes of a single

speed or multi-step speed change; said hub itself can independently

perform the brake function; said hub has a high compatibility, so that
when multi-step speed change function is required, only a few
components have to be replaced, in order to lower the assembling costs;

moreover, its simplified structure will enable simple assembling and

maintenance purposes.

To achieve the above object, the present invention provides a hub
structure, comprising :

a hub, including a first rim and a second rim;

a spindle, rotating freely and installed inside the hub;

a bearing housing and a bearing being located inside the first rim of
the hub; inside said bearing housing in the first rim being a number

of ratchet teeth; another bearing housing and a bearing being located

inside the second rim of the hub;

a clutch and a cone, being respectively located at the spindle and
between the two bearings; said clutch and the cone being fixed on the
spindle and may rotate simultaneously with the spindle; on the
circumference of the clutch being one or more check pawls that can be

toothed with the ratchet teeth in the bearing housing inside the first rim;

so that when the spindle turns in one direction, they may serve as a brake

device on a bicycle.
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The advantages of the hub structure of the present invention lies in
that the whole unit can independently perform a single-direction brake
function without additional components. Its high compatibility of
components result in lower assembling costs. It will reduce the change of
measurements of relevant components, thus reducing the production

costs.

Brief Description of the Drawings

The present invention will be better understood and its various
objects and advantages will be more fully appreciated from the following
detailed description in conjunction with the accompanying drawings;
which are only for the purposes of reference and description and shall not

be based to restrict or limit the subject invention, in which :

Fig. 1 is a plane section view of the hub structure according to the

first embodiment of the subject invention when applied to a single wheel
shaft;

Fig. 2 1s an exploded view of the hub structure according to the first
embodiment of the subject invention when applied to a single wheel
shaft;

Fig. 3 1s a plane section view of the hub structure according to the
first embodiment of the subject invention when applied to a rear wheel
shaft;

Fig. 4 1s an exploded view of the hub structure according to the first

embodiment of the subject invention when applied to a rear wheel shaft;

Fig. 5 1s a plane section view of the hub structure according to the

second embodiment of the subject invention when applied to a single

wheel shaft; and

Fig. 6 is an exploded view of the hub structure according to the
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second embodiment of the subject invention when applied to a single

wheel shaft.

;.,.z 1C L .‘, LLDLIO))

of the Preferred Embodime

Please refer to Fig. 1 and 2 which are respectively a plane section
view and an exploded view of the hub structure according to the first
embodiment of the subject invention when applied to a single wheel shaft. .
Said hub mechanism is preferably applicable to a single wheel shaft,
comprising a hub 10 which involves a first rim 11 and a second rim 12; a
free rotating spindle 13 that is located inside the hub 10; a bearing
housing 14 and a bearing 15 that are located inside the first rim 11 of the
hub 10; another bearing housing 16 and a bearing 17 that are located
inside the second rim 12 of the hub 10; a clutch 18 and a cone 19 that are
respectively located at the spindle and between the two bearings 15 and
17, so that the spindle 13 may rotate freely inside the hub 10. Said clutch
18 and cone 19 are joined with screws to the spindie 13 and are rotating
with the spindle 13. Inside the bearing housing 14 are a number of

ratchet teeth 20 distributed in a ring shape, and on the circumference of

the clutch are two ( one or two ) opposite check pawls 21 that can be

toothed with the ratchet teeth 20 on the bearing housing 14, so that when
the spindle 13 turns in one direction, it serves as a brake device such as

on a bicycle. On the outside of the clutch 18 is a water-resistant cover 22.

Said water-resistant cover 22 is fastened to the clutch 18 with a number

of screws 23, to enable protection against water. The two fixing pieces 24

are fixed with screws onto the spindle 13, to fix the components in

position.

Referring to Figs. 3 and 4 which are respectively a plane section
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view and an exploded view of the hub structure according to the first
embodiment of the subject invention when applied to a rear wheel shaft,
comprising a hub 10 which includes a first rim 11 and a second rim 12: a
spindle 13 that can freely rotate inside the hub 10; a bearing housing 14
and a bearing 15 that are fitted inside the first rim 11 of the hub 10:;
another bearing housing 16 and a bearing 17 that are fitted inside the
second rim 12 of the hub 10; a clutch 18 and a cone 19 that are
respectively located in the spindle 13 and between the two bearings 15
and 17. Said clutch 18 involves a small cone 25 and a bearing 26 that are
located on the spindle 13, and said cone 19 involves a small cone 27 and
a bearing 28 that are located on the spindie 13, so that the spindle 13 may
rotate freely inside the hub 10. Inside the bearing housing 14 in the first

rim 11 are a number of ratchet teeth 20, and on the circumference of the
clutch 18 are corresponding two check pawls 21 that can be teethed with
the ratchet teeth 20 on the bearing housing 14, so that when the spindle
13 turns in one direction, it serves as a brake device as on a bicycle. On

the outside of the clutch 18 is welded with a chain wheel support 29. A

water-resistant cover 22 is appropriately thickened to include an external

thread 30. Said water-resistant cover 22 can be screwed together by the
external thread 30 to the internal thread 31 of the chain wheel support 29.
Said chain wheel support 29 is installed on the spindle 13 with a small
cone 32 and a bearing 33. A chain wheel 34 is fastened with a fixing
piece 35 to the chain wheel support 29, so that when the chain wheel 34
turns 1n one direction, the chain wheel support 29 sill drive the clutch 18
to turn. On the circumference of the clutch 18 are corresponding two
check pawls 21 that can be toothed with the ratchet teeth 20 of the
bearing housing 14, serving as a brake device on a bicycle.

Please refer to Figs. 5 and 6 which are respectively a plane section
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view and an exploded view of the hub structure according to. another
embodiment of the subject invention when applied to a rear wheel shaft.

The length of said chain wheel support 29 can be appropriately
lengthened, so that said chain wheel support 29 can be used to support

two or more chain wheels 34, thus forming multi-step speed-change hub

mechanism.

The subject invention involves the delicate design inside the hub of
a clutch mechanism comprising a clutch 18 and the ratchet teeth 20 on '
the bearing housing 14, so that the whole unit can independently perform
its single-direction brake function, without the addition of other
components as in conventional structures. Also the subject invention has
a high compatibility of the components. When it is used for multi-step

speed changes, all we have to do is to replace the chain wheel support 29,
without the need of replacing many components, as in conventional

structures which would increase the assembling costs. Under the trend of

ever-changing bicycle specifications, the subject invention will require
less amendment of relevant component measurements, thus reducing the

production costs.

It 1s hereby declared that the above description, covering the

preferred embodiment, should not be based to limit or restrict the subject
claims, and that all equivalent structural and/or configurational variations
and/or modifications deriving from the subject description with drawings
and contents therein, should reasonably be included in the intent of the
subject invention and the subject claims. The spirit and scope of the

present mention is limited only by the terms of the appended claims.

PCT/CN98/00181
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Claims

1. A hub structural improvement, comprising:
a hub including a first rim and a second rim;
a spindle rotating freely and installed inside said hub;
a first bearing housing engaging an internal surface of said

second rim;

a first cone extending into said first bearing housing and
threadedly engaging said spindle;
a first bearing disposed between said first bearing housing

and said first cone;

a second cone extending into said first cone and provided
on an opposing side of said first bearing, said second cone
threadedly engaging said spindle;

a second bearing disposed between said first and second

cones;

a second bearing housing engaging an internal surface of
said first rim around said spindle and having a number of
ratchet teeth;

a clutch disposed inside said second bearing housing
around said spindle, said clutch threadely engaging said spindle
and having at least one check pawl to engage said ratchet teeth;

a third bearing located between said second bearing

25

30

housing and said clutch;

a third cone disposed on a side of said clutch opposite said
third bearing, said third cone threadedly engaging said spindle;

a fourth bearing located between said third cone and said
clutch;

a chain wheel support mounted on said spindle and fixed to
said clutch for simultaneous rotation therewith: and

a chain wheel mounted on said chain wheel support.
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2. The hub structural improvement as claimed in Claiml,
further comprising a fourth cone disposed on a side of said chain
wheel support opposite said clutch and threadedly engaging said
spindle, and a fifth bearing disposed between said chain wheel
support and said fourth cone, said chain wheel support
surrounding said third cone and said fourth cone and projecting
radially inward to threadedly engage said spindle between said
third cone and fourth cone, wherein said clutch, said third cone,
said chain wheel support, and said fourth cone abut against one

another and are tightened in sequence on the spindle.

3. A hub structural improvement, comprising:
a hub including a first rim and a second rim;
a spindle rotating freely and installed inside said hub;

a first bearing housing engaging an internal surface of said

a first cone disposed inside said first bearing housing and
threadedly engaging said spindle;

a first bearing disposed between said first bearing housing

a second cone extending into said first cone and provided

on an opposing side of said first bearing, said second cone

0.10
8/00

9
18

9)
|

threadedly engaging said spindle;

a second bearing disposed between said first and second

a second bearing housing engaging an internal surface of

said first rim around said spindle and having a number of

5
10
15
second rim;
20
and said first cone;
25
cones;
ratchet teeth;
30

a clutch disposed inside said second bearing housing

around said spindle and having at least one check pawl to

# 2% M IPEA/CN
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engage said ratchet teeth;

a third bearing located between said second bearing
housing and said clutch;

a chain wheel support fixed to said clutch for simultaneous
rotation therewith and provided oppositely of said third bearing,
said chain wheel support threadedly engaging said spindle;

a third cone disposed on one side of said chain wheel
support and threadedly engaging said spindle;

a fourth bearing located between said third cone and said
chain wheel support; and

a chain wheel mounted on said chain wheel support.

4. A hub structural improvement, comprising:

a hub including a first rim and a second rim;

a spindle rotating freely and installed inside said hub;

two bearing housings, each of which engages an internal
surface of one of said first and second rims;

two cones each of which i1s disposed inside a respective one
of said bearing housing and threadedly engaging said spindle;

two bearings each of which 1s disposed between a
respective one of said bearing housings and a corresponding

one of said cones;

235

30

two _additional cones, each of which is disposed adjacent

93/°001 3 1

one side of corresponding one of said cones on a side opposite a
corresponding one of said bearings and threadedly engaging
said spindle; and

two additional bearings, each of which is disposed between

a respective one of said cones and a corresponding one of said

additional cones.

% 2 N IPEA/CN
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