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CRANK TREADING TORQUE DETECTION
DEVICE FOR ELECTRIC BICYCLE

BACKGROUND OF THE INVENTION
1. Fields of the Invention

The present invention relates to a treading torque detec-
tion device, and more particularly, to a treading torque
detection device for detection of treading torque of each of
two ends of the crank of an electric bicycle.

2. Descriptions of Related Art

The conventional electric bicycle generally comprises an
electric motor which assists the riders to drive the bicycle
when needed. The motor can be installed to the front wheel,
the middle portion, or the rear wheel of the electric bicycle.
The motor at the middle portion of the electric bicycles has
become the most common design, and the treading torque of
the axle is one of the main factors for controlling the motor.

The ideal treading torque detection device for the motor
installed to the middle portion of the electric bicycle should
be compact and the treading torque and the output power
from the motor have to be connected to the same axle so as
to be transferred to the chainwheel. When only the treading
torque is transferred, the torque detection device has to
precisely detect the two respective torques output from the
two ends of the axle, and not affected by the magnetic force
from the motor. When only the motor outputs the torque, the
torque detection device is not supposed to detect the torque
from the motor. Furthermore, when the torque detection
device detects the torque that is higher than a pre-set value,
the motor is activated to provide power to assist the rider to
drive the bicycle, while the detected torque is reduced to the
pre-set value. The control the treading torque has to be
simple, precise and is not affected by factors from outside.

However, the conventional torque detection device is
directly connected to the axle of the bottom bracket, so that
the torque detection device can only detect the torque from
one end of the axle. If the two respective torques of the axle
are to be detected, two torque detection devices are needed
to be installed to two sides of the chainwheel. This results a
higher manufacturing cost.

Another conventional electric bicycle has a hollow tube
mounted to the axle, and the one torque detection device is
connected to the hollow tube. When the torque detection
device is cooperated with the power from the motor, the
transmission of the power form the motor is affected by the
treading torque. If a one-way transmission device is only
connected to the axle and the hollow tube, the treading
torque is affected by the dragging force from the motor. If a
one-way transmission device is only connected to the motor
and the hollow tube, when the motor is in action, the axle is
forced to be co-rotated with the motor, and this makes
uncomfortable feel to the rider.

Yet another conventional electric bicycle has a hollow
tube mounted to the axle, but the torque detection device is
not connected to the hollow tube. When the torque detection
device detects the torque that is higher than the pre-set value,
and the motor provides the power, the detected torque does
not reduce, it increases. This makes the control of the torque
become incorrect and difficult. Besides, the torque detection
device is exposed and easily affected by weather or foreign
objects.

U.S. Publication No. 20120048634 discloses a bicycle
with auxiliary power unit, wherein the hollow tube is
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mounted to the axle and directly connected to the chain-
wheel. The motor has a shaft which is connected to the gear,
another shaft, and the chainwheel. The three respective
chainwheels are connected by a chain. The power transmis-
sion of the motor is not connected with the hollow tube. The
whole system is bulky and not precise. There are two
chainwheels involved in the power transmission so that
energy are consumed during the transmission via the chain-
wheels.

Taiwan Utility Model M451316 discloses a hollow tube
mounted to the axle, a torque detection device, one-way
clutch and a chainwheel, however, they are not connected
with the motor at the middle portion of the bicycle. The
design can only be cooperated with the bicycles with a front
driving device and a rear driving device.

The present invention intends to provide a treading torque
detection device of an electric bicycle for detection of
treading torque of each of two ends of the crank, and the
present invention eliminates the shortcomings mentioned
above.

SUMMARY OF THE INVENTION

The present invention relates to a treading torque detec-
tion device detecting a treading torque of each of two ends
of the crank of an electric bicycle, and comprises a motor
installed at the middle portion of an electric bicycle. The
torque from a treading torque source and the torque from the
motor are respectively connected to a hollow tube mounted
to an axle via a first one-way transmission device and a
second one-way transmission device. The two respective
powers are transmitted to a chainwheel by the hollow tube.
A torque detection unit is connected to the hollow tube and
located between the first and second one-way transmission
devices.

The two respective treading torques on two ends of the
axle are transmitted to the chainwheel via the axle, the first
one-way transmission device, the hollow tube and the torque
detection unit. The power output by the motor is transmitted
to the chainwheel via the second one-way transmission
device and the hollow tube. The power from the motor and
the treading torques from the two ends of the axle do not
affect to each other. When only the motor outputs power, the
torque detection unit does not detect torque. When the motor
is not in action, the torque detection unit detects the two
respective torques at the two ends of the axle. When the
torque detection unit detects a torque that is higher than the
pre-set treading torque, the motor is activated to provide
power, and the detected torque is reduced to the pre-set
torque.

Preferably, the motor and the hollow tube share a common
axis.

Preferably, the motor and the hollow tube do not share a
common axis.

Preferably, the torque detection unit is a torque sensor.

Preferably, the axle and the hollow tube are inserted
through a bottom bracket of an electric bicycle.

Preferably, the chainwheel is a front chainwheel of an
electric bicycle.

Preferably, the axle has two cranks respectively connected
to the two ends thereof.

Preferably, the motor has a housing mounted thereto.

The present invention is suitable for being used to a motor
installed to a middle portion of an electric bicycle. The two
respective treading torques on two ends of the axle are
transmitted to the chainwheel via the axle, the first one-way
transmission device, the hollow tube and the torque detec-



US 10,167,049 B2

3

tion unit. By the first and second one-way transmission
devices, the power from the motor and the treading torques
from the two ends of the axle do not affect to each other.
When only the motor outputs power, the torque detection
unit does not detect torque. When the motor is not in action,
the torque detection unit detects the two respective torques
at the two ends of the axle, such that the present invention
activates the motor to provide compensation power to the
rider according the actual treading torque applied to the
bicycle. The motor assists the rider in a stable and safe way.
The present invention is compact and easily controls the
treading torque, and does not affect by outside factors.

When the torque detection unit detects a torque that is
higher than the pre-set treading torque, the motor is activated
to provide power, and the detected torque is reduced to the
pre-set torque. This avoids the motor providing exceeded
power to the bicycle, so that the rider operates the bicycle
safely.

The torque detection unit is connected to the hollow tube
and hidden by the bottom bracket or by the housing of the
motor, so that it is not affected by weather or foreign objects.

The present invention will become more obvious from the
following description when taken in connection with the
accompanying drawings which show, for purposes of illus-
tration only, a preferred embodiment in accordance with the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross sectional view to show the first embodi-
ment of the present invention and the transmission path of
the right crank;

FIG. 2 is a cross sectional view to show the first embodi-
ment of the present invention and the transmission path of
the left crank;

FIG. 3 is a cross sectional view to show the first embodi-
ment of the present invention and the transmission path of
the motor;

FIG. 4 is a cross sectional view to show the second
embodiment of the present invention and the transmission
path of the right crank;

FIG. 5 is a cross sectional view to show the second
embodiment of the present invention and the transmission
path of the left crank, and

FIG. 6 is a cross sectional view to show the second
embodiment of the present invention and the transmission
path of the motor.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIGS. 1 to 3, the treading torque detection
device for detection of treading torque of each of the two
ends of the crank of an electric bicycle of the present
invention comprises a the treading torque source and a
motor 1 which is installed at the middle portion of an electric
bicycle. The torque from the treading torque source and the
torque from the motor 1 are respectively connected to a
hollow tube 41 mounted to an axle 4 via a first one-way
transmission device 2 and a second one-way transmission
device 3. The axle 4 and the hollow tube 41 are inserted
through a bottom bracket of an electric bicycle (not shown).
The chainwheel 5 is the front chainwheel of the electric
bicycle. The axle 4 has two cranks 42a, 425 are respectively
connected to the two ends thereof. The treading torque is
transmitted by treading the cranks 42a, 425. In this embodi-
ment, the rotational direction of the motor 1 is the same as
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that of the first one-way transmission device 2. The first
one-way transmission device 2 and the second one-way
transmission device 3 rotate in opposite directions; however,
this is not a limitation of the present invention. Any con-
figuration where the transmissions between the first and
second one-way transmission devices 2, 3 do not interfere
with each other is within the scope of the present invention.

A torque detection unit 6 is connected to the hollow tube
41 and located between the first and second one-way trans-
mission devices 2, 3. The torque detection unit 6 is a torque
sensor in this embodiment.

As shown in FIG. 1, the path “A” is formed when the rider
treads the right crank 42a to move the bicycle, the axle 4 is
rotated by the torque output by the right crank 42a. Because
the first one-way transmission device 2 is connected
between the axle 4 and the hollow tube 41, so that the first
one-way transmission device 2 transmits power to the hol-
low tube 41. On the contrary, when the left crank 426 is
rotated in the opposite direction, the axle 4 is freely rotated
without driving any part, so that the torque applied by the
rider will be detected by the torque detection unit 6 and
passed to the second one-way transmission device 3. The
hollow tube 41 is freely rotated without driving any part
relative to the second one-way transmission device 3, so that
no matter that the motor 1 is under action or not, the torque
that the rider applies will be precisely detected by the torque
detection unit 6 without being affected by the magnetic
torque of the motor 1. Besides, the torque that the rider
applies does not affect the operation of the motor 1. There-
fore, the torque passes through the one-way transmission
device does not immediately output, the torque is transmit-
ted to the chainwheel 5 via the hollow tube 41. The chain-
wheel 5 is the front chainwheel of the bicycle, and the front
chainwheel is connected with the rear chainwheel, so that
the torque is transmitted from the front chainwheel 5 can
drive the bicycle forward.

As shown in FIG. 2, the path “B” is formed when the rider
treads the crank 425 to move the bicycle, the axle 4 is rotated
by the torque output by the right crank 42a. Because the
second one-way transmission device 3 is connected between
the axle 4 and the hollow tube 41, so that the second
one-way transmission device 3 transmits power to the hol-
low tube 41. The force applied by the rider will be detected
by the torque detection unit 6 and passed to the chainwheel
5 to drive the bicycle. The torque detection unit 6 and is able
to precisely detect the torques from the right and left cranks
42a, 42b.

FIG. 3 shows that the motor 1 and the hollow tube 41 do
not share a common axis, but this is not a limitation of the
invention. The motor 1 is connected to a first gear 11 which
is engaged with a second gear 12 which is connected to the
second one-way transmission device 3. When the motor 1
outputs a torque, as shown in path “C”, the torque drives the
hollow tube 41 directly via the second one-way transmission
device 3. The hollow tube 41 is freely rotated relative to the
first one-way transmission device 2 and directly drives the
bicycle via the chainwheel 5. The power of the motor 1 in
the hollow tube 4 is transmitted as disclosed in the path “C”
without passing through the torque detection unit 6. There-
fore, what the torque detection unit 6 detects is not affected
by the magnetic torque and power transmission of the motor
1, so that when the motor 1 is in operation, the motor 1
provides the compensation torque to the bicycle according to
the actual torque that the rider applies.

In one embodiment, the hollow tube 41, the torque
detection unit 6 and the axle 4 are located in the bottom
bracket of the bicycle so that the torque detection unit 6 is
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protected and hidden by the bottom bracket. Generally, the
motor 1 has a housing 7 mounted thereto in which the axle
4 is also accommodated. The torque detection unit 6 is also
protected and hidden by the housing 7 so that the torque
detection unit 6 is not affected by weather or foreign objects.

In order to prevent the motor 1 applies exceeded torque
when the treading torque is high to cause unstable operation
to the bicycle, a pre-set torque value is set in the torque
detection unit 6, when the torque detection unit 6 detects the
torque is higher than the pre-set torque value, the motor 1 is
activated to provide a proper torque, and the detected torque
is reduced to the pre-set torque value to ensure the smooth
operation of the bicycle. The present invention is compact
and the treading torque is easily controlled.

As shown in FIGS. 4 to 6, the second embodiment is
disclosed, and the differences from the first embodiment are
that the motor 1', the hollow tube 41 and the axle 4 share a
common axis. The motor 1' comprises a stator 13, a rotor 14
which is connected with a sun gear 15. The sun gear 15 is
engaged with a planet gear 16 which is engaged with a ring
gear 17. The planet gear 16 is connected to a frame 18 which
is connected to the second one-way transmission device 3.
As shown in FIGS. 4 and 5, the path “D” and “E” are
disclosed. The rider alternatively treads the right and left
cranks 42a, 42b, the torque is detected by the torque
detection unit 6 via the axle 41, the first one-way transmis-
sion device 2 and the hollow tube 41. As shown the path “F”
in FIG. 6, when the motor 1' outputs a power, which is passes
the rotor 14, the sun gear 15, the planet gear 16 and the frame
18 so as to activate the second one-way transmission device
3 which drives the hollow tube 41 and the chainwheel 5 to
move the bicycle. The output power of the motor 1' is not
detected by the torque detection unit 6. The rest portion of
the third embodiment is similar to that of the first embodi-
ment.

While we have shown and described the embodiment in
accordance with the present invention, it should be clear to
those skilled in the art that further embodiments may be
made without departing from the scope of the present
invention.

What is claimed is:

1. A treading torque detection device comprising:

a treading torque source and a motor adapted to be

installed at a middle portion of an electric bicycle;

a hollow tube mounted to an axle, the treading torque
source and the motor respectively connected to the
hollow tube via a first one-way transmission device and
a second one-way transmission device;
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a chainwheel coupled to the hollow tube, torques of the
treading torque source and the motor transmitted to the
chainwheel by the hollow tube; and

a torque detection unit connected to the hollow tube and
located between the first and second one-way transmis-
sion devices,

wherein the treading torque source provides two treading
torques respectively transmitted from two ends of the
axle, the treading torque being transmitted to the chain-
wheel via the axle, the first one-way transmission
device, and the hollow tube,

wherein power output from the motor is transmitted as
torque to the chainwheel via the second one-way trans-
mission device and the hollow tube,

wherein the power output from the motor and the treading
torques from the two ends of the axle do not affect each
other,

wherein a transmission path of the torque from the motor
bypasses the torque detection unit, the torque detection
unit thereby distinguishing the two treading torques
respectively transmitted from the two ends of the axle
from the torque transmitted from the motor, and

wherein, when the torque detection unit detects a treading
torque that is higher than a pre-set treading torque level,
the motor is activated to provide power, and the
detected treading torque is reduced to the pre-set tread-
ing torque level.

2. The treading torque detection device as claimed in
claim 1, wherein the motor and the hollow tube share a
common axis.

3. The treading torque detection device as claimed in
claim 1, wherein the motor and the hollow tube do not share
a common axis.

4. The treading torque detection device as claimed in
claim 1, wherein the torque detection unit is a torque sensor.

5. The treading torque detection device as claimed in
claim 1, wherein the axle and the hollow tube are inserted
through a bottom bracket of an electric bicycle.

6. The treading torque detection device as claimed in
claim 1, wherein the chainwheel is a front chainwheel of an
electric bicycle.

7. The treading torque detection device as claimed in
claim 1, wherein the axle has two cranks respectively
connected to the two ends thereof.

8. The treading torque detection device as claimed in
claim 1, wherein the motor has a housing mounted thereto.
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