
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
91

2 
89

7
A

1
*EP003912897A1*

(11) EP 3 912 897 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
24.11.2021 Bulletin 2021/47

(21) Application number: 19910339.1

(22) Date of filing: 30.10.2019

(51) Int Cl.:
B62M 6/50 (2010.01) B62M 6/45 (2010.01)

(86) International application number: 
PCT/CN2019/114276

(87) International publication number: 
WO 2020/147370 (23.07.2020 Gazette 2020/30)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 14.01.2019 CN 201910032502

(71) Applicant: KClamber Electric Technology Corp
Taicang, Jiangsu 215400 (CN)

(72) Inventor: KANG, Xianbing
Kunshan, Jiangsu 215300 (CN)

(74) Representative: DREISS Patentanwälte PartG 
mbB
Friedrichstraße 6
70174 Stuttgart (DE)

(54) FREEHUB TORQUE AND SPEED SENSING DEVICE

(57) Provided is a freehub torque and speed sensing
device, including a freehub, a dynamic assembly and a
static assembly. The freehub includes a freehub body (2)
and a freehub fixing housing (1) sleeved on an outer side
of the freehub body (2). A load connection portion (204)
is disposed at one end of the freehub body (2). A torque
sensing deformation unit (203) is disposed at the freehub
body (2) adjacent to the load connection portion (204)
and includes at least one sensor. The dynamic assembly
rotates with the freehub body (2). The static assembly is

fixedly connected to an external fixing structure body and
includes a primary control unit. The dynamic assembly
includes a secondary control unit electrically connected
to the sensor. A torque signal is transmitted between the
primary control unit and the secondary control unit in a
wireless manner, and the primary control unit supplies
power to the secondary control unit in the wireless man-
ner. In this manner, the whole vehicle assembly is more
convenient and safer, and the signal stability is high.



EP 3 912 897 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201910032502.5 filed with the CNIPA
on Jan. 14, 2019, the disclosure of which is incorporated
herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present application relates to the applica-
tion field of sensors, for example, a freehub torque and
speed sensing device.

BACKGROUND

[0003] As people continuously put forward higher re-
quirements for smart travel, a torque sensor is becoming
more and more popular. At this stage, torque structures
of an electric bicycle mainly include central axle torque,
gear wheel torque, and hook torque, and the torque sen-
sor used in the preceding torque structures of the electric
bicycle is disposed on an outer side of a motor. Therefore,
a separate sensor circuit is required and thus the whole
vehicle assembly is not convenient; and the sensor ex-
posed outside the motor is easily damaged and invali-
dated.

SUMMARY

[0004] The present application provides a freehub
torque and speed sensing device with a reasonable
structure.
[0005] A freehub torque and speed sensing device in-
cludes a freehub, where the freehub is assembled on an
axle shaft of a rear wheel of a bicycle or an electric bicycle
and includes a freehub body and a freehub fixing housing.
The freehub fixing housing is assembled on an outer side
of the freehub body and connected to a flywheel, and a
load connection portion is disposed at one end of the
freehub body and connected to a rear wheel hub or a
rear hub motor of the bicycle or the electric bicycle. A
torque sensing deformation unit is disposed at a journal
of the freehub body adjacent to the load connection por-
tion and includes at least one sensor, where the at least
one sensor is configured to sense a deformation magni-
tude of the torque sensing deformation unit and form a
torque signal.
[0006] The freehub torque and speed sensing device
further includes a dynamic assembly and a static assem-
bly, where the dynamic assembly is configured to rotate
along with the freehub body, the static assembly is fixedly
connected to an external fixing structure body and in-
cludes a primary control unit, and the dynamic assembly
includes a secondary control unit. The at least one sensor
is electrically connected to the secondary control unit,
the primary control unit and the secondary control unit
are configured to transmit the torque signal between the
primary control unit and the secondary control unit in a

wireless manner, and the primary control unit is config-
ured to supply power to the secondary control unit in the
wireless manner.
[0007] The static assembly includes a primary signal
processor and a primary induction coil, where the primary
signal processor is electrically connected to the primary
induction coil. The dynamic assembly includes a second-
ary signal processor and a secondary induction coil,
where the secondary signal processor is electrically con-
nected to the secondary induction coil. The dynamic as-
sembly is connected to the load connection portion of the
freehub body, the primary induction coil and the second-
ary induction coil are configured to perform signal trans-
mission between the primary induction coil and the sec-
ondary induction coil in the wireless manner, and the pri-
mary signal processor is configured to supply power to
the secondary signal processor through the primary in-
duction coil and the secondary induction coil; or the pri-
mary signal processor and the secondary signal proces-
sor are configured to perform wireless signal transmis-
sion between the primary signal processor and the sec-
ondary signal processor through an infrared component,
and the primary signal processor is configured to supply
power to the secondary signal processor through the pri-
mary induction coil and the secondary induction coil.
[0008] The freehub fixing housing is rollingly connect-
ed to the freehub body.
[0009] A freehub locking bracket body connection por-
tion is disposed at another end of the freehub body facing
away from the load connection portion, where the freehub
locking bracket body connection portion is connected to
a freehub locking bracket body. A pawl groove is dis-
posed on a circumferential surface of the freehub body
adjacent to the freehub locking bracket body connection
portion, where multiple pawls are fixed in the pawl groove
through a spring structure body.
[0010] The dynamic assembly further includes a dy-
namic assembly housing, and the static assembly further
includes a static assembly housing, where the load con-
nection portion of the freehub body is connected to one
end of the dynamic assembly housing, and the static as-
sembly housing is clamped to another end of the dynamic
assembly housing; the dynamic assembly housing is
connected to the secondary signal processor, the sec-
ondary signal processor is connected to the secondary
induction coil, the static assembly housing is connected
to the primary signal processor, the primary signal proc-
essor is connected to the primary induction coil, and the
primary induction coil and the secondary induction coil
are disposed correspondingly.
[0011] A primary electromagnetic shielding body is dis-
posed on an outer side of the primary induction coil, and
a secondary electromagnetic shielding body is disposed
on an outer side of the secondary induction coil.
[0012] A speed sensing magnetic ring is disposed on
an inner ring wall of the freehub fixing housing and rela-
tively stationary with respect to the freehub fixing hous-
ing, and the freehub body is provided with a speed Hall
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fixing groove. A speed sensing Hall is disposed in the
speed Hall fixing groove, and the speed sensing mag-
netic ring and the speed sensing Hall are disposed cor-
respondingly.
[0013] The static assembly housing is connected to a
signal output line.
[0014] A torque signal line groove, a soft printed circuit
board (PCB) via hole, and a speed sensing line groove
are disposed on an inner side wall of the freehub body,
where a soft PCB is disposed in the soft PCB via hole,
one end of the soft PCB is connected to the speed sens-
ing Hall, and another end of the soft PCB passes through
the soft PCB via hole and is connected to the secondary
signal processor. A connection line of a torque sensing
strain gauge is disposed in the torque signal line groove,
and a connection line of the speed sensing Hall is dis-
posed in the speed sensing line groove.
[0015] The load connection portion of the freehub body
is rollingly connected to one end of the axle shaft, and
another end of the freehub locking bracket body or the
freehub fixing housing is rollingly connected to another
end of the axle shaft.
[0016] In the freehub torque and speed sensing device
provided in the present application, a torque sensor can
be integrated into the freehub of the electric bicycle or
the bicycle so that the whole vehicle assembly is more
convenient and safer, bilateral torque and speed sensing
are achieved, and an advantage of a reasonable struc-
ture is ensured. Power supply and signal transmission
of the sensor are achieved through wireless power trans-
mission technology or infrared transmission, and the ad-
vantages of long service life, simple production and as-
sembly, and high signal stability are ensured.

BRIEF DESCRIPTION OF DRAWINGS

[0017]

FIG. 1 is a schematic structure view of a freehub
torque and speed sensing device according to an
embodiment of the present application;

FIG. 2 is an exploded view of a freehub torque and
speed sensing device according to an embodiment
of the present application;

FIG. 3 is a sectional view of a freehub torque and
speed sensing device according to an embodiment
of the present application;

FIG. 4 is a partial structure view of FIG. 1;

FIG. 5 is a partial structure view of FIG. 4;

FIG. 6 is a partial structure view of FIG. 5;

FIG. 7 is a schematic structure view of a freehub
torque and speed sensing device in a use state ac-

cording to an embodiment of the present application;

FIG. 8 is a first exploded view of FIG. 7; and

FIG. 9 is a second exploded view of FIG. 7.

Reference list

[0018]

1 freehub fixing housing
2 freehub body
3 freehub locking bracket body
4a rolling ball
4b rolling ball
5 speed sensing magnetic ring
6 pawl
7a bearing
7b bearing
8 pawl wire spring
9 speed sensing Hall
10 soft PCB
11 torque sensing strain gauge
12 dynamic assembly housing
13 secondary signal processor
14 secondary electromagnetic shielding body
141 primary electromagnetic shielding body
15 secondary induction coil
16 primary induction coil
17 primary signal processor
18 static assembly housing
19 signal output line
201 speed Hall fixing groove
202 pawl groove
203 torque sensing deformation unit
204 load connection portion
205 rolling ball groove
206 freehub locking bracket body connection portion
207 torque signal line groove
208 soft PCB via hole
209 speed sensing line groove
21 infrared component
30 axle shaft
40 rear wheel hub or rear hub motor
50 flywheel

DETAILED DESCRIPTION

[0019] Solutions of the present application will be de-
scribed in detail in conjunction with drawings and em-
bodiments.
[0020] As shown in FIGS. 1 to 9, this example provides
a freehub torque and speed sensing device. The freehub
torque and speed sensing device includes a freehub. The
freehub is assembled on an axle shaft 30 of a rear wheel
of a bicycle or an electric bicycle and includes a freehub
body 2 and a freehub fixing housing 1. The freehub fixing
housing 1 is sleeved on an outer side of the freehub body
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2. A load connection portion 204 is disposed at one end
of the freehub body 2, and the load connection portion
204 is connected to a rear wheel hub or a rear hub motor
40 of the bicycle or the electric bicycle.
[0021] A torque sensing deformation unit 203 is dis-
posed at a position of the freehub body 2 adjacent to the
load connection portion 204, and the torque sensing de-
formation unit 203 includes at least one sensor, where
the sensor is configured to sense a deformation magni-
tude of the torque sensing deformation unit 203 and form
a torque signal.
[0022] The freehub torque and speed sensing device
further includes a dynamic assembly and a static assem-
bly. The dynamic assembly rotates along with the freehub
body 2. The static assembly is fixedly connected to an
external fixing structure body and includes a primary con-
trol unit. The dynamic assembly includes a secondary
control unit. The sensor is electrically connected to the
secondary control unit. The torque signal is transmitted
between the primary control unit and the secondary con-
trol unit in a wireless manner, and the primary control
unit supplies power to the secondary control unit in the
wireless manner.
[0023] In this embodiment, the sensor is integrated into
the freehub, and the signal is transmitted in the wireless
manner so that it is easy to produce and assemble the
freehub, and the signal stability is high. In an embodi-
ment, a rolling ball groove 205 is disposed at a position
of the freehub body 2 adjacent to the load connection
portion 204, rolling balls 4a are disposed in the rolling
ball groove 205, and the freehub fixing housing 1 is roll-
ingly connected to the freehub body 2 through the rolling
balls 4a. A freehub locking bracket body connection por-
tion 206 is disposed at another end of the freehub body
2, the freehub locking bracket body connection portion
206 is connected to a freehub locking bracket body 3,
and the freehub locking bracket body connection portion
206 is connected to the freehub locking bracket body 3
through threads. In other embodiments, other connection
manners may also be used as needed. The freehub lock-
ing bracket body 3 is rollingly connected to the freehub
fixing housing 1 through rolling balls 4b. The rolling balls
can not only roll circumferentially but also limit and fix the
freehub fixing housing 1 with respect to the freehub body
1 in a left-and-right direction. In other embodiments, other
connection manners such as connection through a bear-
ing may also be used as needed, another end of the
freehub body 2 may also be directly rollingly connected
to the freehub fixing housing 1, and the freehub locking
bracket body connection portion 206 may be used for
position limiting.
[0024] In an embodiment, a pawl groove 202 is dis-
posed on one side of the freehub body 2 adjacent to the
freehub locking bracket body connection portion 206, the
torque sensing deformation unit 203 is disposed on one
side of the freehub body 2 adjacent to the load connection
portion, multiple pawls 6 are fixed in the pawl groove 202
by a pawl wire spring 8, and the pawl wire spring 8 is

used as a spring structure body for elastic fixing. The
freehub fixing housing 1 applies a unidirectional torsion
force to the freehub body 2 through the pawls 6, and the
torsion force is transmitted to the load connection portion
204 of the freehub body 2 through the torque sensing
deformation unit 203. A torque sensing strain gauge 11
is disposed on an inner side wall of the torque sensing
deformation unit 203. The torque sensing strain gauge
11 is used as a sensor and configured to sense the de-
formation magnitude of torsion and of the torque sensing
deformation unit 203 when the torque sensing deforma-
tion unit 203 is torqued by an external force.
[0025] In an embodiment, a bearing 7a is disposed in
the load connection portion 204 of the freehub body 2,
and the bearing 7a is connected to one end of the axle
shaft 30. A bearing 7b is disposed in the freehub locking
bracket body 3 and connected to the other end of the
axle shaft 30, or one end of the freehub fixing housing 1
adjacent to the freehub locking bracket body 3 may also
be directly connected to the axle shaft 30 through a bear-
ing.
[0026] In an embodiment, a speed sensing magnetic
ring 5 is disposed on an inner ring wall of the freehub
fixing housing 1, and the speed sensing magnetic ring 5
is stationary with respect to the freehub fixing housing 1.
The freehub body 2 is provided with a speed Hall fixing
groove 201, a speed sensing Hall 9 is disposed in the
speed Hall fixing groove 201, and the speed sensing
magnetic ring 5 and the speed sensing Hall 9 are dis-
posed correspondingly. The speed sensing Hall 9 senses
a rotational speed of the speed sensing magnetic ring 5
to indirectly sense a rotational speed of the freehub fixing
housing 1.
[0027] In an embodiment, the freehub torque and
speed sensing device further includes a dynamic assem-
bly and a static assembly. The dynamic assembly rotates
along with the freehub body 2. The static assembly in-
cludes a primary control unit, and the dynamic assembly
includes a secondary control unit. In the following em-
bodiments, the dynamic assembly and the static assem-
bly of the freehub torque and speed sensing device are
described with examples.
[0028] The load connection portion 204 of the freehub
body 2 is connected to a signal processor. The signal
processor includes a primary signal processor 17 and a
secondary signal processor 13. The secondary signal
processor 13 is fixed to the load connection portion 204
at one end of the freehub body 2. The primary signal
processor 17 and the freehub body 2 rotate relatively.
[0029] The static assembly includes the primary signal
processor 17 and a primary induction coil 16, where the
primary signal processor 17 is electrically connected to
the primary induction coil 16. The dynamic assembly in-
cludes the secondary signal processor 13 and a second-
ary induction coil 15, where the secondary signal proc-
essor 13 is electrically connected to the secondary in-
duction coil 15. The dynamic assembly is connected to
the load connection portion 204 of the freehub body 2,
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and the dynamic assembly rotates along with the freehub
body 2. The static assembly and the freehub body 2 rotate
relatively.
[0030] Wireless signal transmission is performed be-
tween the primary induction coil 16 and the secondary
induction coil 15, and the primary signal processor 17
supplies power to the secondary signal processor 13
through the primary induction coil 16 and the secondary
induction coil 15. Alternatively, wireless signal transmis-
sion is performed between the primary signal processor
17 and the secondary signal processor 13 through an
infrared component 21, and the primary signal processor
17 supplies power to the secondary signal processor 13
through the primary induction coil 16 and the secondary
induction coil 15.
[0031] In this embodiment, the dynamic assembly fur-
ther includes a dynamic assembly housing 12, and the
static assembly further includes a static assembly hous-
ing 18. The load connection portion 204 of the freehub
body 2 is connected to one end of the dynamic assembly
housing 12, and the static assembly housing 18 is
clamped to another end of the dynamic assembly hous-
ing 12. The dynamic assembly housing 12 is connected
to the secondary signal processor 13, the secondary sig-
nal processor 13 is connected to the secondary induction
coil 15, the static assembly housing 18 is connected to
the primary signal processor 17, the primary signal proc-
essor 17 is connected to the primary induction coil 16,
and the primary induction coil 16 and the secondary in-
duction coil 15 are disposed correspondingly. The sec-
ondary induction coil 15 and the primary induction coil
16 are configured to transmit power.
[0032] In another embodiment, to save costs and sim-
plify the overall structural components, the dynamic as-
sembly housing 12 may not be provided. The load con-
nection portion 204 is directly clamped to the static as-
sembly housing 18, the load connection portion 204 is
connected to the secondary signal processor 13, and the
secondary signal processor 13 is connected to the sec-
ondary induction coil 15.
[0033] A primary electromagnetic shielding body 141
is further disposed on an outer side of the primary induc-
tion coil 16, and a secondary electromagnetic shielding
body 14 is further disposed on an outer side of the sec-
ondary induction coil 15. The primary electromagnetic
shielding body 141 and the secondary electromagnetic
shielding body 14 are configured to isolate electromag-
netic interference between the outside and both the pri-
mary induction coil 16 and the secondary induction coil
15 and improve power transmission of coils.
[0034] The static assembly housing 18 performs infor-
mation transmission with the external through a signal
output line 19, and the static assembly housing 18 is fix-
edly connected to an external fixing structure body. For
example, the static assembly housing 18 is connected
to a stator of a rear drive motor or the rear wheel hub.
[0035] The speed sensing Hall 9 and the torque sens-
ing strain gauge 11 are electrically connected to the sec-

ondary signal processor 13. Information such as the
torque signal and speed processed by the secondary sig-
nal processor 13 is transmitted to the primary signal proc-
essor 17 through the secondary induction coil 15 and the
primary induction coil 16 in a wireless transmission man-
ner. Alternatively, the information such as the torque sig-
nal and speed is transmitted to the primary signal proc-
essor 17 through the infrared component 21 between the
primary signal processor 17 and the secondary signal
processor 13 in a wireless infrared signal transmission
manner. The primary signal processor 17 processes the
information such as torque and speed and outputs the
information to an external signal processor unit through
the signal output line 19 or a wireless signal. Moreover,
the primary signal processor 17 supplies power to the
secondary signal processor 13 through the primary in-
duction coil 16 and the secondary induction coil 15.
[0036] As shown in FIGS. 2 to 6, a torque signal line
groove 207, a soft printed circuit board (PCB) via hole
208, and a speed sensing line groove 209 are disposed
on an inner side wall of the freehub body 2. A soft PCB
10 is disposed in the soft PCB via hole 208. One end of
the soft PCB 10 is connected to the speed sensing Hall
9, and the other end of the soft PCB 10 passes through
the soft PCB via hole 208 and is connected to the sec-
ondary signal processor 13. A connection line of the
torque sensing strain gauge 11 is disposed in the torque
signal line groove 207, and a connection line of the speed
sensing Hall 9 is disposed in the speed sensing line
groove 209.
[0037] The working principle of the freehub torque and
speed sensing device provided in this embodiment is de-
scribed below.
[0038] An external force, that is, a torsion force, is ap-
plied to the freehub fixing housing 1 through a flywheel
50, the freehub fixing housing 1 transmits the torsion
force to the pawl groove 202 of the freehub body 2
through the pawls 6, and then the torsion force is trans-
mitted to the load connection portion 204 through the
torque sensing deformation unit 203. In this process, the
torque sensing deformation unit 203 generates deforma-
tion corresponding to the magnitude of the torsion force,
and the torque sensing strain gauge 11 senses the mag-
nitude of the torsion force and transmits an electrical sig-
nal with a resistance value corresponding to the magni-
tude of the torsion force to the secondary signal proces-
sor 13. Moreover, the speed sensing Hall 9 senses the
rotational speed and direction of the freehub fixing hous-
ing 1 through the speed sensing magnetic ring 5 and
transmits the rotational speed and direction of the free-
hub fixing housing 1 to the secondary signal processor
13. The secondary signal processor 13 transmits the re-
ceived torque signal and speed signal to the relatively
stationary primary signal processor 17 through induction
coils or the infrared component and then the primary sig-
nal processor 17 transmits the torque signal and speed
signal to the outside. In this process, the primary signal
processor 17 supplies power to the secondary signal
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processor 13 through the primary induction coil 16 and
the secondary induction coil 15.
[0039] In the present application, a torque sensor is
integrated into the freehub of the electric bicycle so that
bilateral torque and speed sensing can be achieved, the
whole vehicle assembly is more convenient and safer,
and the structure of the vehicle is reasonable. Power sup-
ply and signal transmission of the sensor are achieved
through wireless power transmission technology or infra-
red transmission technology, and the advantages of long
service life, simple production and assembly, and high
signal stability are ensured.

Claims

1. A freehub torque and speed sensing device, com-
prising a freehub, wherein

the freehub is assembled on an axle shaft of a
rear wheel of a bicycle or an electric bicycle and
comprises a freehub body and a freehub fixing
housing, wherein the freehub fixing housing is
sleeved on an outer side of the freehub body,
and a load connection portion is disposed at one
end of the freehub body and connected to a rear
wheel hub or a rear hub motor of the bicycle or
the electric bicycle,
a torque sensing deformation unit is disposed
at a position of the freehub body adjacent to the
load connection portion and comprises at least
one sensor, wherein the at least one sensor is
configured to sense a deformation magnitude of
the torque sensing deformation unit and form a
torque signal; and
the freehub torque and speed sensing device
further comprises a dynamic assembly and a
static assembly, wherein the dynamic assembly
is configured to rotate along with the freehub
body, the static assembly is fixedly connected
to an external fixing structure body and compris-
es a primary control unit, and the dynamic as-
sembly comprises a secondary control unit,
wherein the at least one sensor is electrically
connected to the secondary control unit, the pri-
mary control unit and the secondary control unit
are configured to transmit the torque signal be-
tween the primary control unit and the secondary
control unit in a wireless manner, and the prima-
ry control unit is configured to supply power to
the secondary control unit in the wireless man-
ner.

2. The freehub torque and speed sensing device of
claim 1, wherein

the static assembly comprises a primary signal
processor and a primary induction coil, wherein

the primary signal processor is electrically con-
nected to the primary induction coil;
the dynamic assembly comprises a secondary
signal processor and a secondary induction coil,
wherein the secondary signal processor is elec-
trically connected to the secondary induction
coil; and
the dynamic assembly is connected to the load
connection portion of the freehub body, the pri-
mary induction coil and the secondary induction
coil are configured to perform signal transmis-
sion between the primary induction coil and the
secondary induction coil in the wireless manner,
and the primary signal processor is configured
to supply power to the secondary signal proces-
sor through the primary induction coil and the
secondary induction coil; or the primary signal
processor and the secondary signal processor
are configured to perform wireless signal trans-
mission between the primary signal processor
and the secondary signal processor through an
infrared component, and the primary signal
processor is configured to supply power to the
secondary signal processor through the primary
induction coil and the secondary induction coil.

3. The freehub torque and speed sensing device of
claim 1 or 2, wherein the freehub fixing housing is
rollingly connected to the freehub body.

4. The freehub torque and speed sensing device of
claim 1 or 2, wherein a freehub locking bracket body
connection portion is disposed at another end of the
freehub body facing away from the load connection
portion, wherein the freehub locking bracket body
connection portion is connected to a freehub locking
bracket body.

5. The freehub torque and speed sensing device of
claim 1 or 2, wherein a pawl groove is disposed on
a circumferential surface of the freehub body adja-
cent to a freehub locking bracket body connection
portion, wherein a plurality of pawls are fixed in the
pawl groove through a spring structure body.

6. The freehub torque and speed sensing device of
claim 2, wherein

the dynamic assembly further comprises a dy-
namic assembly housing, and the static assem-
bly further comprises a static assembly housing,
wherein the load connection portion of the free-
hub body is connected to one end of the dynamic
assembly housing, and the static assembly
housing is clamped to another end of the dy-
namic assembly housing; and
the dynamic assembly housing is connected to
the secondary signal processor, the secondary
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signal processor is connected to the secondary
induction coil, the static assembly housing is
connected to the primary signal processor, the
primary signal processor is connected to the pri-
mary induction coil, and the primary induction
coil and the secondary induction coil are dis-
posed correspondingly.

7. The freehub torque and speed sensing device of
claim 6, wherein a primary electromagnetic shielding
body is disposed on an outer side of the primary in-
duction coil, and a secondary electromagnetic
shielding body is disposed on an outer side of the
secondary induction coil.

8. The freehub torque and speed sensing device of
claim 1 or 2, wherein a speed sensing magnetic ring
is disposed on an inner ring wall of the freehub fixing
housing and relatively stationary with respect to the
freehub fixing housing, and the freehub body is pro-
vided with a speed Hall fixing groove, wherein a
speed sensing Hall is disposed in the speed Hall
fixing groove, and the speed sensing magnetic ring
and the speed sensing Hall are disposed corre-
spondingly.

9. The freehub torque and speed sensing device of any
one of claims 6 to 7, wherein the static assembly
housing is connected to a signal output line.

10. The freehub torque and speed sensing device of
claim 8 or 9, wherein

a torque signal line groove, a soft printed circuit
board (PCB) via hole, and a speed sensing line
groove are disposed on an inner side wall of the
freehub body, wherein a soft PCB is disposed
in the soft PCB via hole, one end of the soft PCB
is connected to the speed sensing Hall, and an-
other end of the soft PCB passes through the
soft PCB via hole and is connected to the sec-
ondary signal processor; and
a connection line of a torque sensing strain
gauge is disposed in the torque signal line
groove, and a connection line of the speed sens-
ing Hall is disposed in the speed sensing line
groove.

11. The freehub torque and speed sensing device of
claim 3 or 4, wherein the load connection portion of
the freehub body is rollingly connected to one end
of the axle shaft, and another end of the freehub
locking bracket body or the freehub fixing housing is
rollingly connected to another end of the axle shaft.

11 12 



EP 3 912 897 A1

8



EP 3 912 897 A1

9



EP 3 912 897 A1

10



EP 3 912 897 A1

11



EP 3 912 897 A1

12



EP 3 912 897 A1

13

5

10

15

20

25

30

35

40

45

50

55



EP 3 912 897 A1

14

5

10

15

20

25

30

35

40

45

50

55



EP 3 912 897 A1

15

5

10

15

20

25

30

35

40

45

50

55



EP 3 912 897 A1

16

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• CN 201910032502 [0001]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

