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(57) A combination structure of bicycle frame and
motor hub includes a bicycle frame, a motor hub, and an
elongated axle. One can extend, from one side of the
bicycle frame, the elongated axle through a through hole
of the bicycle frame and the motor hub, and then with
one hand, atail end of the elongated axle can be fastened
into an internal thread hole of the bicycle frame. This will

facilitate assembly of the components of the motor hub
and the bicycle frame. Besides, when screwing or un-
screwing the elongated axle, since the elongated axle
has passed through the through hole and the internal
thread hole opposing each other at the bicycle frame, the
motor hub will not fall accidentally, and convenience can
be assured for maintenance staff during proceeding of
maintenance work.

FIG. 2 4 T

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 546 134 A2 2

Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a combination
structure of frame and motor hub, and more particularly,
to a combination structure of frame and motor hub adapt-
ed for an electric bicycle.

2. Description of Related Art

[0002] Conventionally, the wheel axle of an electric bi-
cycle is provided with a motor hub at the center of the
axle for driving forward the electric bicycle, where both
sides of the motor hub are pivotally arranged in between
a fork assembly and are fastened and secured thereto
with nuts. However, when assembly of the motor hub or
replacement thereof, complex steps are required to man-
ually detach the nuts from both sides of the motor hub
s0 as to replace or maintain the same. Namely, when
maintenance staff want to assemble or replace the motor
hub, the nuts at both sides of the hub need to be tightly
fastened manually so as to attach the hub; or onthe other
hand, the nuts need to be manually unfastened so as to
detach the same from the bicycle frame. Such manual
work is rather inconvenient, and the fastening or unfas-
tening of the nuts is indeed time and labor consuming.
[0003] Further, the frame-fastening holes located at
two sides of the conventional motor hub have downward
U-shaped openings, where nuts are tightened toward the
frame and the axle so as to secure the same. However,
when disassembling the motor hub, if the axle of the mo-
tor hub escapes suddenly from the U-shaped openings,
the motor hub may fall and be damaged or even hurt
people. This willadd inconvenience to maintenance staff.
[0004] Inview ofthe above, an innovative combination
structure of bicycle frame and motor hub has been de-
veloped, through persistent experiments, so as to im-
prove convenience and safety during maintenance or as-
sembly of the electric bicycle.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to provide
a combination structure of bicycle frame and motor hub,
comprising a bicycle frame, a motor hub, and an elon-
gated axle. The bicycle frame includes a first fork and a
second fork which are oppositely arranged, wherein the
firstfork is provided with a through hole, while the second
fork is recessed with an internal thread hole correspond-
ing axially to the through hole, and the first fork is provid-
ed, at its inner side adjacent to the through hole, with a
positioning groove. Further, the motor hub is provided,
at its center, with a sleeve having an end, related to a
positioning end, such that the positioning end can be en-
gaged with and stopped at the positioning groove of the
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firstfork, and that the sleeve cannotrotate. The elongated
axle has a head end and a tail end, wherein the tail end
has an external thread. The elongated axle can pass
through the through hole of the first fork and the sleeve
of the motor hub, and then the external thread of the tail
end is engaged correspondingly and fastened into the
internal thread hole of the second fork.

[0006] By means of the above-mentioned structure,
the present invention provides a combination structure
of bicycle frame and motor hub such that one can extend,
from one side of the bicycle frame, the elongated axle
through the through hole of the bicycle frame and the
motor hub, and then with one hand, the tail end of the
elongated axle can be fastened into the internal thread
hole of the bicycle frame. This will facilitate assembly of
the components of the motor hub and the bicycle frame.
Besides, when screwing or unscrewing the elongated ax-
le, since the elongated axle has passed through the
through hole and the internal thread hole opposing each
other at the bicycle frame, the motor hub will not fall ac-
cidentally, and convenience can be assured for mainte-
nance staff during proceeding of maintenance work.
[0007] The combination structure of bicycle frame and
motor hub, according to a preferred embodiment of the
present invention, further comprises a sprocket assem-
bly including a coupling sleeve, a flywheel chain disk,
and an end cap. The coupling sleeve is arranged, coax-
ially, to the motor hub. The flywheel chain disk is provided
outside of the coupling sleeve such that the flywheel
chain disk can rotate synchronously therewith. The fly-
wheel chain disk is provided, radially, with at least one
flywheel. This makes the electric bicycle have at least
one or more stages of speed change during pedaling.
According to a preferred embodiment of the present in-
vention, a plurality of axially-extended ribs are provided
at external circumference of the coupling sleeve. A plu-
rality of slots are provided at internal circumferential wall
of the flywheel chain disk where the flywheel chain disk
and the coupling sleeve rotate synchronously, in such a
manner that the plural slots are correspondingly engaged
with the plural ribs. In addition, an end cap may be ar-
ranged, coaxially, neighboring to the coupling sleeve so
as to position the same.

[0008] Preferably, the positioning end of the sleeve is
provided with at least one engaging portion, so that the
sleeve can be correspondingly engaged with and
stopped at the positioning groove of the bicycle frame
through the at least one engaging portion, and that the
sleeve will not rotate relative to the bicycle frame. Ac-
cording to preferred embodiments of the present inven-
tion, the positioning groove and the atleast one engaging
portion may be of various shapes so long as they are
engaged and stopped with each other, and no rotation
relative to each other, can be achieved. For instance, the
positioning groove may be rectangular, and the engaging
portions may be designed to be of two parallel engaging
surfaces such that the positioning groove and the engag-
ing portions can be engaged and stopped with each oth-
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er. Of course, the positioning groove can also be other
shapes, such as square, hexagonal, or octagonal, etc.
Therefore, the engaging portions may be of similar
shapes as that of the positioning groove for correspond-
ingly engaging and stopping with the positioning groove
in order to avoid rotation of the same. Or even if there is
only one engaging surface for the engaging portion, that
is sufficient for engaging and stopping with only one side
of the positioning groove.

[0009] Further, according to a preferred embodiment
of the present invention, the sleeve is provided, around
the whole middle section thereof, with straight slots such
that the stator assembly of the motor hub can be engaged
with and fixed to the sleeve and be stopped from rotation
relative to the bicycle frame.

[0010] The motor hub preferably includes a stator as-
sembly, a left cover, a right cover, and a plurality of rotor
elements. The plural rotor elements are provided around
an inner wall of the left cover or of the right cover. The
stator assembly can be engaged with and fixed to the
sleeve so as to correspond radially to the plural rotor
elements. The left cover and the right cover, after having
been in alignment with each other and through bearings,
are assembled on the stator assembly. As a result, the
left cover and the right cover can rotate relative to the
stator assembly.

[0011] Inthe presentinvention,the elongated axle may
be of solid form, or of hollow form so as to reduce the
weight of the motor hub. The head end of the elongated
axle may be of internal hexagonal head or of external
hexagonal head, or other equivalent structure so long as
the fastening and tightening purpose can be achieved,
so that the bicycle frame, the motor hub and the sprocket
assembly can be fastened.

[0012] The above and the following descriptions are
for the purpose of exemplification, and for further describ-
ing the claims as appended. Other objects, advantages,
and novel features of the present invention will become
more apparent from the following detailed description of
a preferred embodiment, which is described by way of
example only in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1is aperspective view illustrating a combination
structure of bicycle frame and motor hub according
to the present invention;

FIG. 2 is an exploded view illustrating the combina-
tion structure of bicycle frame and motor hub accord-
ing to the present invention; and

FIG. 3 is a cross-sectional view illustrating the com-
bination structure of bicycle frame and motor hub
according to the present invention.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0014] Referringto FIG. 1, a perspective view illustrat-
ing a combination structure of bicycle frame and motor
hub according to the present invention, a motor hub 2 is
mounted on the rear wheel of a bicycle frame 1, where
a sprocket assembly 4 is positioned beside the motor
hub 2.

[0015] Now referring to FIG 2, an exploded view illus-
trating the combination structure of bicycle frame and
motor hub, and to FIG. 3, a cross-sectional view illustrat-
ing the combination structure of bicycle frame and motor
hub, the bicycle frame 1 includes a first fork 11 and a
second fork 12 which are oppositely arranged, wherein
the first fork 11 is provided with a through hole 110, while
the second fork 12 is recessed with an internal thread
hole 121 corresponding axially to the through hole 110,
and the first fork 11 is provided, at its inner side adjacent
to the through hole 110, with a positioning groove 111.

[0016] As showninFIG. 2, the motor hub 2, according
to the present invention, includes a sleeve 21, a stator
assembly 22, a left cover 23, a right cover 25, and a
plurality of rotor elements 24. The sleeve 21 passes
through the center of the motor hub 2, where an end of
the sleeve 21 relates to a positioning end 211 having two
engaging portions 210 at two sides thereof such that the
sleeve 21 can be engaged with and stopped at the posi-
tioning groove 111 of the first fork 11 by means of the
engaging portions 210. In the present invention, the po-
sitioning groove 111 of the first fork 11 relates to a rec-
tangular groove; whereas the engaging portions 210 of
the sleeve 21 relate to two stopping surfaces parallel with
each other, so that the engaging portions 210 will not
rotate relative to the positioning groove 111 when they
engage with the same.

[0017] Further, the sleeve 21 is provided, around the
whole middle section thereof, with straight slots 212; and
a corresponding structure is also provided inside a stator
hole 220 of the stator assembly 22 such that the stator
assembly 22 can be engaged with and fixed to the sleeve
21 through the slots 212 and be stopped from rotation.

[0018] According to the present invention, the plural
rotor elements 24 are provided around an inner wall of
the left cover 23. As shown in FIG. 3, the left cover 23
and the right cover 25, after having been in alignment
with each other and through two bearings 221,222, are
assembled on the stator assembly 22. As a result, the
left cover 23 and the right cover 25 can rotate relative to
the stator assembly 22, and rotate together with the
sprocket assembly 4 and the rear wheel.

[0019] Further, as shown in FIG. 2, the sprocket as-
sembly 4 includes a coupling sleeve 41, a flywheel chain
disk 42, and an end cap 43, wherein the left end of the
coupling sleeve 41 is attached to the right cover 25 of
the motor hub 2. A plurality of axially-extended ribs 411
are provided at external circumference of the coupling
sleeve 41 such that the axially-extended ribs 411 corre-
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spond to a plurality of slots 421 provided at internal cir-
cumferential wall of the flywheel chain disk 42 where the
ribs 411 and the slots 421 are engaged with each other
and rotate synchronously. The flywheel chain disk 42 is
provided, radially, with one or more flywheels in different
diameters.

[0020] AsshowninFIG. 3, the end cap 43 is arranged
at one end of the sleeve 21, and, coaxially arranged at
the right end of the coupling sleeve 41 so as to fix the
sleeve 21 in position. Besides, the end cap 43 keeps
away from the second fork 12 a certain distance so as
to prevent the coupling sleeve 41 from being worn by the
second fork 12 during rotation thereof.

[0021] Still further, as shown in FIG. 2, an elongated
axle 3 has a head end 31 and a tail end 32, wherein the
head end 31 has a hexagonal head and the tail end 32
has an external thread 320. Therefore, when in assem-
bly, the elongated axle 3 can pass through the through
hole 110 of the first fork 11 and the sleeve 21 of the motor
hub 2, and then the external thread 320 of the tail end
32 is engaged correspondingly and fastened into the in-
ternal thread hole 121 of the second fork 12. This makes
the assembly work can be completed by one hand from
one side. In addition, when screwing the internal hexag-
onal head of the elongated axle 3, since the engaging
portion 210 of the sleeve 21 has been engaged with and
stopped at the positioning groove 111 of the first fork 11,
the motor hub 2 will not rotate together, and as such, the
assembly work becomes convenient. In the present in-
vention, the elongated axle 3 is hollow, so that the motor
hub 2 achieves the purpose of lightweight.

[0022] Accordingtothe presentinvention, the position-
ing groove 111 may be of other shape, for instance,
square, hexagonal, or octagonal, etc. Likewise, the en-
gaging portions 210, which correspond to the positioning
groove 111, can be of similar shape such that the sleeve
21 will be stopped from rotation. This positioning function
in a certain direction for the bicycle frame can also be
achieved if the sleeve 21 has only one engaging portion
210 engaged with one side of the sleeve 21.

[0023] Given the above, it is understood that, accord-
ing to the presentinvention, one can extend the elongat-
ed axle 3 through the through hole 110 of the bicycle
frame 1 and the sleeve 21 of the motor hub 2, and then
with one hand, the tail end 32 of the elongated axle 3 can
befastened into the internalthread hole 121 ofthe bicycle
frame 1. This will facilitate assembly of the components
of the motor hub 2 and the bicycle frame 1. Besides,
when screwing or unscrewing the elongated axle 3, since
the elongated axle 3 has passed through the through
hole 110 and the internal thread hole 121 opposing each
other at the bicycle frame 1, and since the lower edge of
the elongated axle 3 is held by the through hole 110 and
the internal thread hole 121, the elongated axle 3, during
disassembly thereof, can be prevented from escaping
out suddenly and thus the motor hub 2 will neither fall
nor people get hurt, and thus safety can be assured.
[0024] Although the present invention has been ex-
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plained in relation to its preferred embodiments, it is to
be understood that many other possible modifications
and variations can be made without departing from the
scope of the invention as hereinafter claimed.

Claims

1. A combination structure of bicycle frame and motor
hub, comprising:

a bicycle frame, including a first fork and a sec-
ond fork which are oppositely arranged, wherein
the firstforkis provided with a through hole, while
the second fork is recessed with an internal
thread hole corresponding axially to the through
hole, and the first fork is provided, at its inner
side adjacent to the through hole, with a posi-
tioning groove;

a motor hub, being provided, at its center, with
a sleeve having an end, related to a positioning
end, such that the positioning end can be en-
gaged with and stopped at the positioning
groove of the first fork; and

an elongated axle, having a head end and a tail
end, wherein the tail end has an external thread,
and the elongated axle can pass through the
through hole of the first fork and the sleeve of
the motor hub, and then the external thread of
the tail end is engaged correspondingly and fas-
tened into the internal thread hole of the second
fork.

2. The combination structure of bicycle frame and mo-
tor hub as claimed in claim 1, further comprising a
sprocket assembly including a coupling sleeve and
a flywheel chain disk, wherein the coupling sleeve
is arranged, coaxially, to the motor hub, and the fly-
wheel chain disk is provided outside of the coupling
sleeve such that the flywheel chain disk can rotate
synchronously therewith, and the flywheel chain disk
is provided, radially, with at least one flywheel.

3. The combination structure of bicycle frame and mo-
tor hub as claimed in claim 2, wherein the sprocket
assembly further includes an end cap arranged, co-
axially, neighboring to the coupling sleeve.

4. The combination structure of bicycle frame and mo-
tor hub as claimed in claim 2 or 3, wherein a plurality
of axially-extended ribs are provided at external cir-
cumference of the coupling sleeve, and a plurality of
slots are provided at internal circumferential wall of
the flywheel chain disk such that the flywheel chain
disk and the coupling sleeve can rotate synchro-
nously in such a manner that the plural slots are cor-
respondingly engaged with the plural ribs.
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The combination structure of bicycle frame and mo-
tor hub as claimed in any preceding claim, wherein
the positioning end of the sleeve is provided with at
least one engaging portion, so that the sleeve can
be correspondingly engaged with and stopped at the
positioning groove of the bicycle frame through the
at least one engaging portion.

The combination structure of bicycle frame and mo-
tor hub as claimed in claim 5, wherein the positioning
groove comprises a rectangular groove, and the at
least one engaging portion of the sleeve comprises
two parallel engaging surfaces.

The combination structure of bicycle frame and mo-
tor hub as claimed in any preceding claim, wherein
the motor hub includes a stator assembly, a left cov-
er, a right cover, and a plurality of rotor elements,
and wherein the stator assembly can be engaged
with and fixed to the sleeve, and the left cover and
the right cover, after having been in alignment with
each other, are assembled on the stator assembly.

The combination structure of bicycle frame and mo-
tor hub as claimed in claim 7, wherein the sleeve of
the motor hub is provided, around the whole middle
section thereof, with straight slots such thatthe stator
assembly of the motor hub can be engaged with and
fixed to the sleeve through the straight slots.

The combination structure of bicycle frame and mo-
tor hub as claimed in any preceding claim, wherein
the elongated axle comprises a hollow axle.

The combination structure of bicycle frame and mo-
tor hub as claimed in any preceding claim, wherein
the head end of the elongated axle comprises an
internal hexagonal head.
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