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DESCRIPTION

FIELD OF THE INVENTION

[0001] This invention relates to an electric bicycle, in particular to an improvement of an
electric bicycle frame tube with a built-in middle-motor and its frame structure.

BACKGROUND

[0002] Bicycles with auxiliary electric motors are usually equipped with front-wheel motors,
rear-wheel motors or center-mounted motors (also referred to as "middle-motor" hereafter),
which are collectively referred to as "electric bicycles" or "eBicycles" or "eBikes".

[0003] For front and rear wheel motors, they are hub motors and are manufactured to form
part of the front and rear wheels of a bicycle respectively. For the middle-motor, it is part of the
central axle drive system of an electric bicycle, the electric bicycle is driven by the use of a
power source to drive the motor, which is generally mounted in the lower middle portion of an
electric bicycle.

[0004] Currently, the most practical way to mount a middle-motor to a bicycle is to make use of
the bottom bracket of the bicycle, adopting the steps as follows: first insert the gearbox axle
into the bottom bracket, then use additional bracket(s) to keep the gearbox axle and axle of the
middle-motor in parallel, ensuring the normal coordination of the middle-motor and the
gearbox. Then use connecting bridge and clip(s) to stabilize the middle-motor on the seat tube
and/or the lower fork to prevent it from swinging back and forth. Finally, use the nut of the
bottom bracket to secure the gearbox to the bottom bracket.

[0005] The above-mentioned installation method is not only time-consuming and laborious, but
also requires additional spare parts. In addition, given the volume and width of a middle-motor,
after its installation through the bottom bracket, its total width would exceed the width of the
bottom bracket. Hence, the appearance difference between an electric bicycles and an
ordinary bicycles would be large, and the streamlined beauty of the bicycle would be
compromised.

[0006] In pursuit of the streamlined appearance of electric bicycles, electric bicycle
manufacturers would use splice boxes or splice sheets to weld the middle-motor, the down
tube and the seat tube together, using the relatively expensive method of hot-forging.
Furthermore, since the design of the middle-motor and the frame tube are not synchronized,
using additional components (such as splice boxes/splicing sheets) and hot-forging welding
become the indispensable process of the assembly. Moreover, the above-mentioned assembly
process also involves much resources, such as additional parts, time and labor. In addition,
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connecting the middle-motor with the down tube and seat tube using hot-forging welding still
cannot fully satisfy the streamlined beauty required of electric bicycles.

[0007] In view of the above-mentioned deficiencies, the present invention suggests installing
the middle-motor in the pre-assembled bicycle frame. Relative to the prior art, the present
invention could solve the complex assembly procedures in a simpler, more efficient and
economical way; and the combination of the frame and the different parts in such a way could
achieve the best visual effect of electric bicycles. Document EP2423096, which shows all the
features of the preamble of claim 1, discloses such a known prior art.

SUMMARY OF THE INVENTION

[0008] Against the fact that the prior art of installing middle-motor is time consuming, laborious,
uneconomical, and lacks the sense of beauty, this invention presents a frame tube with a built-
in middle-motor, which also relates to the frame structure and its electric bicycle.

[0009] In order to achieve the above objectives, the present invention provides a pre-
assembled bicycle frame tube (also referred to as "frame tube” or "down tube" hereafter) with
a built-in middle-motor, which can be used as a down tube or a seat tube of a bicycle frame,
including: a tube body, a middle-motor and a gearbox, wherein the said middle-motor and the
said gearbox are integrated and rotate coordinately. The lower end of the tube body is
provided with a built-in bottom bracket and a motor accommodating cavity that matches the
outer contour of the said middle-motor. The said middle-motor is detachably placed in the said
motor accommodating cavity; and the said middle-motor and the gearbox are locked into the
said frame tube after inserting the gearbox axle of the said gearbox through the said built-in
bottom bracket.

[0010] For the said frame tube with built-in middle-motor, the said tube body is a flat tube with
a plurality of wall surfaces; and the said middle-motor and the said gearbox are locked into the
said frame tube with an axle nut that is screwed with the other end of the said built-in bottom
bracket after the gearbox axle of the said gearbox is inserted through the said built-in bottom
bracket.

[0011] For the said frame tube with built-in middle-motor, the axle of the said middle-motor is
arranged in parallel with the gearbox axle of the said gearbox. The said motor accommodating
cavity is an opening cut on one side of the tube body, the inner wall of the motor
accommodating cavity has a plurality of grooves, and the outer wall of the said middle-motor is
provided with convex profiles that match with the inner wall grooves of the said motor
accommodating cavity.

[0012] For the said frame tube with built-in middle-motor, the said tube body is further
provided with a battery compartment, and the battery could be detachably placed in the said
battery compartment.
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[0013] For the said frame tube with built-in middle-motor, the said battery compartment is
designed as a concave notch on the upper side of the tube body. With the support of the said
tube body, the battery could be detachably placed on the said notch.

[0014] A pre-assembled bicycle frame with a built-in middle-motor, comprising: a head tube, a
down tube, a seat tube, a lower rear fork and a upper rear fork which are connected together,
and a middle-motor together with a gearbox to be mounted into the bicycle frame. The said
middle-motor and the said gearbox are integrated and rotate coordinately. The lower end of
the said down tube or the said seat tube is provided with a built-in bottom bracket and a motor
accommodating cavity that matches the outer contour of the said middle-motor, the said
middle-motor is detachably disposed in the said motor accommodating cavity, the said middle-
motor and the said gearbox are locked into the said down tube or the said seat tube after the
gearbox axle of the said gearbox is inserted through the said built-in bottom bracket.

[0015] For the said bicycle frame with built-in middle-motor, the said middle-motor and the said
gearbox are locked into the said down tube or the said seat tube with an axle nut that is
screwed with the other end of the said built-in bottom bracket after the gearbox axle of the said
gearbox is inserted through the said built-in bottom bracket.

[0016] For the said bicycle frame with built-in middle-motor, the axle of the said middle-motor
and the gearbox axle of the said gearbox are parallel; the said motor accommodating cavity is
an opening cut on one side of the tube body; and its inner wall is provided with a plurality of
grooves, and the outer wall of the said middle-motor is provided with convex profiles
corresponding to the inner wall grooves of the said motor accommodating cavity.

[0017] For the said bicycle frame with built-in middle-motor, the said down tube or the said
seat tube is a flat tube having a plurality of wall surfaces.

[0018] For the said bicycle frame with built-in middle-motor, the outer width of the down tube
or the seat tube is less than or equal to the length of the said built-in bottom bracket; and the
width of the said middle-motor does not exceed the width of the down tube or the seat tube.

[0019] For the said bicycle frame with built-in middle-motor, the said down tube or the said
seat tube has the same height at both ends, or that the height of the lower end portion
provided with the motor accommodating cavity is set to be greater than the height of the upper
end portion thereof.

[0020] For the said bicycle frame with built-in middle-motor, the said down tube or the said
seat tube is further provided with a battery compartment; and the battery is detachably
disposed in the said battery compartment.

[0021] An electric bicycle comprising the said bicycle frame with a built-in middle-motor,
wherein the said gearbox axle of the said gearbox is inserted through the said built-in bottom
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bracket, and the two ends thereof are connected with a left crank, a right crank respectively,
and the sprocket rotates cooperating with the said gearbox via the said gearbox axle.

BRIEF DESCRIPTION OF DRAWINGS

[0022]

Fig. 1 is an exploded perspective view of the bicycle frame tube with a built-in middle-motor
and other related components of the present invention;

Fig. 2 is an exploded perspective view of the bicycle frame with a built-in middle-motor and
other related components of the present invention;

Fig. 3 is a left side view of the overall assembly of the bicycle frame with a built-in middle-motor
of the present invention;

Fig. 4 is a right side view of the overall assembly of the bicycle frame with a built-in middle-
motor of the present invention;

Fig. 5 is a schematic view of an electric bicycle using the bicycle frame of the present invention.

Table of reference numbers used in the drawings

1 Head tube
2 Pre-assembled frame tube (also referred to as "frame tube" or "down
tube")
21 Tube body
22 Motor accommodating cavity
23 Built-in bottom bracket
24 Battery compartment
3 Built-in Middle-motor (also referred to as "middle-motor')
4 Gearbox
41 Gearbox axle
42 Axis nut
5 Sprocket
6 Battery
7 Right crank
8 Left crank
9 Lower rear fork
10 Upper rear fork
11 Seat tube
12 Upper tube
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DETAILED DESCRIPTION OF THE INVENTION

[0023] In order to clearly spell out the objectives, technical solutions and beneficial effects of
the present invention, the present invention will be further described in detail below with
reference to the accompanying drawings and embodiments. It is understood that the specific
embodiments described herein are merely for the illustration of the new technical concepts,
ideas, principles and characteristics of the present invention and are not intended to limit the
present invention.

[0024] As shown in Fig. 1, the bicycle frame tube with built-in middle-motor of the present
invention comprises a tube body 21, the lower end of the tube body 21 is provided with a motor
accommodating cavity 22 and a built-in bottom bracket 23, and the middle-motor 3 is placed in
the motor accommodating cavity 22. To facilitate inserting and removing the middle-motor 3
from the motor accommodating cavity 22, the motor accommodating cavity 22 is preferably
arranged to be cut open on one side of the tube body 21, with a small hole drilled on the wall
opposite to the said opening. There is a plurality of grooves at the inner walls of the motor
accommodating cavity 22, and the outer wall of the middle-motor 3 is provided with convex
profiles that match with the inner wall grooves of the motor accommodating cavity 22, and the
middle-motor 3 can also be fixed in the motor accommodating cavity 22 by other conventional
fixing methods of the prior art. The gearbox 4 and the middle-motor 3 are integrated and rotate
coordinately, and the middle-motor 3 and the gearbox 4 could be locked into the bicycle frame
tube after inserting the gearbox axle 41 of the gearbox 4 through the built-in bottom bracket
23. Furthermore, the tube body 21 could be provided with a battery compartment 24 for
housing the battery 6, and the battery 6 could be detachably placed in the said battery
compartment 24.

[0025] The bicycle frame tube with built-in middle-motor 3 of the present invention forms part
of the bicycle frame, preferably as a down tube of the frame, or can be set as a seat tube of
the frame as needed. The following is a specific embodiment of taking the frame tube with the
built-in middle-motor 3 as the down tube of the bicycle frame.

[0026] As shown in Fig. 2, the bicycle frame usually includes a head tube 1, a down tube 2, a
seat tube 11, an upper rear fork 10, and a lower rear fork 9, which are connected to each
other, and sometimes includes an upper tube 12.

[0027] As shown in Fig. 2, the frame tube with built-in middle-motor 3 is set as the down tube 2
of the bicycle frame, the lower end of which is connected to the lower ends of the lower rear
fork 9 and the seat tube 11, and the other end is connected to the head tube 1 of the electric
bicycle. The middle-motor 3 and the gearbox 4 of the electric bicycle are integrated and rotate
coordinately, and when the middle-motor 3 is in operation, the sprocket 5 is rotated by the
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gearbox 4 to drive the bicycle; the gearbox 4 includes the transmission gear and the clutch
device. Since matching transmission of the middle-motor 3 and gearbox 4 is of prior art, the
specific structure thereof is not described in detail. An integrated design of the middle-motor 3
and the gearbox 4 is employed to ensure smooth power transmission, wherein the middle-
motor 3 is inserted from the large opening side of the motor accommodating cavity 22, and
then housed completely and firmly into and integrated with the tube body 21; the middle-motor
3 and the gearbox 4 are locked into the tube body 21 with an axle nut 42 that is screwed with
the other end of the built-in bottom bracket 23 after the gearbox axle 41 of the gearbox 4 is
inserted through the built-in bottom bracket 23. Should maintenance of the middle-motor 3
and/or the gearbox 4 be required, simply loosen the axle nut 42 and then remove the middle-
motor 3 together with the gearbox 4.

[0028] The frame tube of the present invention can be manufactured using a variety of
different materials, such as aluminum, stainless steel, other metal or alloy materials, and can
also be realized with different series of plastic profiles, such as polymer or fiber reinforced
plastic, and the process of manufacturing the frame tube could be carried out by conventional
methods such as extrusion, hydraulic, forging or pultrusion.

[0029] Preferably, the frame tube for inserting and accommodating the middle-motor 3 could
be a flat tube having a plurality of wall surfaces, for example a four-sided flat tube, and both
ends of the frame tube may have the same height. Alternatively, it could be designed to the
effect that the height of the lower end portion of the frame tube for accommodating the middle-
motor 3 is greater than the height of the other end portion thereof connected to the head tube
1.

[0030] In order to mount the middle-motor 3 in the motor accommodating cavity 22 and not
protruding from the frame tube, the motor accommodating cavity 22 needs to be coordinated
with the shape and size of the middle-motor 3.

[0031] Preferably, the axle of the middle-motor 3 is parallel to the gearbox axle 41, and after
inserting into the built-in bottom bracket 23, the two ends of the gearbox axle 41 are
respectively connected with the left crank 8 and the right crank 7, the sprocket 5 rotates by
coupling with the gearbox 4 via the gearbox axle 41, and the right crank 7 locks tight to the
sprocket 5. When the middle-motor 3 is in operation, the gearbox 4 transmits the power of the
middle-motor 3 to the sprocket 5 to drive the sprocket 5 to rotate, thereby driving the electric
bicycle. Though the gear box 4 is disposed outside the frame tube 2, given that the exposed
side of the gearbox 4 is shielded by the sprocket cover, the overall beauty appearance of the
eBike is not affected.

[0032] Preferably, the frame tube is further provided with a battery compartment 24, and the
battery 6 required for driving the electric bicycle can be installed and fixed in the battery
compartment 24. The battery compartment 24 can be configured as a single-sided opening to
facilitate insertion or removal of the battery 6. Alternatively, the battery compartment 24 of the
frame tube could be a recess section of the upper side of the tube body 21 that matches the
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shape of the battery. The tube body 21 supports placement of the battery 6 and fixed on the
notch, and the battery 6 is integrated with the tube body 21.

[0033] In order to achieve the streamlined beauty of the bicycle frame, the outer width of the
frame tube is preferably less than or equal to the length of the built-in bottom bracket 23. As
the middle-motor 3 needs to be housed inside the bicycle frame tube 2, the width of the
middle-motor 3 does not exceed the width of the frame tube 2 accordingly.

[0034] When the frame tube is designed as the seat tube 11 of the bicycle frame, its lower end
is connected to the lower ends of the lower rear fork 9 and the down tube 2, and the other end
is connected to the upper rear fork 10. The embodiment of this case is easily understood and
is not separately illustrated.

[0035] Fig. 3 and Fig. 4 show the left and right side views of the electric bicycle frame
respectively after the middle-motor 3 and the gearbox 4 are mounted.

[0036] Fig. 5 shows an electric bicycle using the frame tube of the present invention. After the
gearbox axle 41 is inserted into the built-in bottom bracket 23, the middle-motor 3 and the
gearbox 4 are mounted and fixed into the tube body 21, and the middle-motor 3 is entirely
hidden in the tube body 21, the gearbox 4 is exposed on one side of the tube body 21 and is
shielded by the sprocket cover. As the two ends of the gearbox axle 41 are respectively
connected to the left crank 8 and the right crank 7, the bicycle could be driven by human
peddling, the sprocket 5 rotates by coupling with the gearbox 4 via the gearbox axle 41. Please
refer to Fig. 2 for the components that are occluded or unlabeled in Fig. 5.

[0037] Compared with the existing electric bicycle frame tube and frame, the present invention
provides a motor accommodating cavity and a built-in bottom bracket on the frame tube,
making it possible to conceal the middle-motor inside the frame tube completely, which not only
solves the drawbacks of the traditional method of installing middle-motor, inter alia, time-
consuming, laborious and uneconomical, but also makes the appearance of the electric bicycle
closer to the ordinary bicycle and presents the streamlined visual effect of electric bicycles as
opposed to the traditional eBikes.

[0038] The above description is only the preferred embodiments of the present invention, and
is not intended to limit the present invention. For those who are skilled in this art, the present
invention is subject to various changes and modifications.
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Patentkrav

1. Forsamlet cykelstelror med en indbygget midtermotor der kan anvendes som et
skrarar (2) eller et saedergr (11) af et cykelstel, hvilket inkluderer: et rarlegeme
(21), en midtermotor (3) og en gearkasse (4). Hvor den nesevnte midtermotor (3)
og den naevnte gearkasse (4) er integreret og roterer koordineret. Cykelstelrgret
er kendetegnet ved, at:

Den nedre ende af det neevnte rerlegeme (21) er forsynet med en indbygget
nederste konsol (23) og et motor-rummende hulrum (22) der passer til det
udvendige omrids af den naevnte midtermotor (3). Den naevnte midtermotor (3)
er aftageligt placeret i det naevnte motor-rummende hulrum; og den naevnte
midtermotor (3) og den naevnte gearkasse (4) lases ind i det naevnte stelrgr efter
indszettelse af en gearkasseaksel (41) af den naevnte gearkasse (4) igennem den

indbyggede nederste konsol (23).

2. Cykelstelroret ifolge krav 1, hvor det neevnte rogrlegeme (21) er et fladt ror
med en flerhed af veegflader; og den naevnte midtermotor (3) og den naevnte
gearkasse (4) lases ind i det neevnte rgrlegeme (21) med en akselmotrik (42) der
skrues med den anden ende af den naevnte indbyggede nederste konsol (23) efter
gearkasseakslen (41) af den naevnte gearkasse (4) er indsat igennem den neevnte

indbyggede nederste konsol (23).

3. Cykelstelroret ifglge krav 1, hvor akslen af den naevnte midtermotor (3) er
anbragt parallelt med gearkasseakslen (41) af den naevnte gearkasse (4). Det
naevnte motor-rummende hulrum (22) er en abning skaret pa en side af
rgrlegemet (21), den indvendige veeg af det neevnte motor-rummende hulrum
(22) har en flerhed af riller, og den udvendige veeg af den neevnte midtermotor
(3) er forsynet med konvekse profiler der passer med de indvendige veegriller af

det neevnte motor-rummende hulrum (22).

4. Cykelstelroret ifolge et hvilket som helst af krav 1 til 3, hvor rerlegemet (21) er
yderligere forsynet med et batterirum (24), og batteriet (6) kan aftageligt

placeres i det naevnte batterirum (24).
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5. Cykelstelroret ifolge krav 4, hvor det neevnte batterirum (24) er indrettet som
en konkav indskeering pa den gvre side af det naevnte rorlegeme (21). Med stotte
af det naevnte rarlegeme (21) kan batteriet (6) aftageligt placeres pa den navnte

indskaering.

6. Formonteret cykelstel med en indbygget midtermotor, omfattende: et hovedror
(1), et skrargr (2) og et seedergr (11) ifolge krav 1, en nedre baggaffel (9) og en
gvre baggaffel (10) som er forbundet sammen, og en midtermotor (3) sammen

med en gearkasse (4) som skal monteres ind i cykelstellet.

7. Cykelstellet ifglge krav 6, hvor den naevnte midtermotor (3) og den neaevnte
gearkasse (4) lases ind i det neevnte skrargr (2) eller det naevnte saderor (11)
med en akselmgtrik (42) der skrues med den anden ende af den naevnte
indbyggede nederste konsol (23) efter gearkasseakslen (41) af den naevnte

gearkasse (4) er indsat igennem den naevnte indbyggede nederste konsol (23).

8. Cykelstellet ifolge krav 6, hvor akslen af den naevnte midtermotor (3) og
gearkasseakslen (41) af den naevnte gearkasse (4) er parallelle; det nsevnte
motor-rummende hulrum (22) er en abning skaret pa en side af rarlegemet (21),
og den indvendige vaeg af det motor-rummende hulrum (22) er forsynet med en
flerhed af riller, og den udvendige vaeg af den navnte midtermotor (3) er forsynet
med konvekse profiler tilsvarende de indvendige veegriller af det neevnte motor-

rummende hulrum (22).

9. Cykelstellet ifolge krav 8, hvor det neevnte skréror (2) eller det neevnte

szederor (11) er et fladt rgr med en flerhed af veegflader.

10. Cykelstellet ifglge krav 9, hvor den ydre bredde af det nsevnte skrargr (2)
eller det naevnte saedergr (11) er mindre end eller lig med lsengden af den naevnte
indbyggede nederste konsol (23); og bredden af den naevnte midtermotor (3)

ikke overskrider bredden af det naevnte skrargr (2) eller det naevnte sseederor

(11).
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11. Cykelstellet ifglge krav 9, hvor det neevnte skraror (2) eller det naevnte
saedergr (11) har den samme hgjde ved begge ender, eller at hgjden af den nedre
endedel forsynet med det motor-rummende hulrum (22) er indstillet til at vaere

storre end hojden af den gvre endedel deraf.

12. Cykelstellet ifglge et hvilket som helst af krav 6 til 11, hvor det neevnte
skrargr (2) eller det naevnte seedergr (11) er yderligere forsynet med et
batterirum (24); og batteriet (6) er aftageligt anbragt i det nsevnte batterirum
(24).

13. Elektrisk cykel, som er kendetegnet ved, at omfatte et forsamlet cykelstel
med en indbygget midtermotor ifglge krav 12, hvor den navnte gearkasseaksel
(41) af den naevnte gearkasse (4) er indsat igennem den neevnte indbyggede
nederste konsol (23), de to ender deraf er forbundet med henholdsvis en venstre
krumtap (8), en hgjre krumtap (7), og keedehjulet (5) roterer samvirkende med

den naevnte gearkasse (4) via den naevnte gearkasseaksel (41).
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DRAWINGS

Fig. 1
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Fig. 2
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Fig. 3



DK/EP 3444176 T3




DK/EP 3444176 T3

Fig. 5



