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(57) ABSTRACT

A wheel hub transmission unit for a drive wheel of a vehicle
is provided. The wheel hub transmission unit includes a
wheel axle, a pinion hub carrier concentrically arranged with
respect to the wheel axle, a pinion mounted in a torsionally
rigid manner onto said pinion hub carrier and configured to
drive the drive wheel, and a torque transmission device
having a transmission sleeve. The transmission sleeve is
made from a magnetically coded material and includes a
measuring area that is utilized to measure a torque by
utilizing magnetic properties of the magnetically coded
material of the transmission sleeve. An annular space is
radially provided between the transmission sleeve and the
wheel axle in the measuring area with a sensor coil being
accommodated therein, the annular space being axially
accessible from outside the transmission sleeve.

17 Claims, 1 Drawing Sheet
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WHEEL HUB TRANSMISSION UNIT FOR A
DRIVE WHEEL OF A VEHICLE, DRIVE
WHEEL, AND VEHICLE HAVING AN
AUXILIARY DRIVE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation application of interna-
tional patent application PCT/EP2014/067617, filed Aug.
19,2014, designating the United States and claiming priority
from European application 13181730.6, filed Aug. 26, 2013,
and the entire content of both applications is incorporated
herein by reference.

FIELD OF THE INVENTION

The invention relates to a wheel hub transmission unit for
a drive wheel of a vehicle, to a drive wheel with the wheel
hub transmission unit, and to a vehicle having an auxiliary
drive with the drive wheel.

BACKGROUND OF THE INVENTION

Electrically driven vehicles are gaining more and more
importance for meeting different individual mobility
requirements. In particular, the electric bicycle is on the rise.
An electric bicycle is a bicycle having an electric motor as
an auxiliary drive. An electric drive assistance is conven-
tionally requested by way of pedaling pedals which are
fastened to the pedal cranks of the bicycle when the pedals
are alternately pressed downward in a correspondingly pro-
nounced manner. A chain ring is mounted on the pedal
cranks in order to transmit a torque to the drive wheel of the
bicycle, the drive wheel typically being the rear wheel, and
the chain ring being coupled via a chain to a pinion which
is mounted on the rear wheel in a torsionally rigid manner
in the drive direction. The electric motor is conventionally
accommodated in the hub of the rear wheel as a hub motor,
the supply of which with electric power is brought about by
rechargeable battery cells. The strength of the pedaling is
detected by way of a torque measuring device, the electric
power being called up from the rechargeable battery cells by
way of a control device in a manner which corresponds to
said torque measuring device, which electric power is fed to
the hub motor for the auxiliary drive of the electric bicycle.

For the torque measuring device, it is known to use a
measuring sleeve which is installed on the hub of the rear
wheel. The measuring sleeve is made from non-magnetic
material which is provided with a corresponding magneti-
zation pattern which changes under the action of a torque on
the measuring sleeve. This change in the magnetization
pattern can be detected with the aid of an electrically
operated coil pair, as a result of which a conclusion can be
made about the magnitude of the torque. In order to tap off
the magnetization pattern, the coil pair is arranged imme-
diately adjacent to the measuring sleeve. Moreover, for
sufficiently accurate measurement of the torque, the mea-
suring sleeve is provided with a correspondingly long mea-
suring section and the measuring sleeve is mounted in a
radially and axially stable manner at its two longitudinal
ends.

This results in the problem that the cabling of the coil pair
is difficult and the measuring sleeve disadvantageously
requires a large amount of installation space at the hub.

SUMMARY OF THE INVENTION

An object of the invention is to provide a wheel hub
transmission unit for a drive wheel of a vehicle, a drive
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wheel with the wheel hub transmission unit, and a vehicle
having an auxiliary drive with the drive wheel, the wheel
hub transmission unit being of simple construction and
space-saving.

The wheel hub transmission unit according to an aspect of
the invention for the drive wheel of the vehicle has a wheel
hub, a wheel hub carrier which is concentrically arranged
with respect to the wheel hub and on which at least one
pinion can be mounted in a torsionally rigid manner to drive
the drive wheel, and a torque transmission device which is
radially arranged between the pinion hub carrier and the
wheel axle and which has a transmission sleeve which is
concentrically arranged with respect to the wheel axle and
which is produced from a magnetically coded material.

The transmission sleeve has a first longitudinal end, on
which a drive coupling is provided, and via which the first
longitudinal end and the pinion hub carrier are coupled to
one another in a rotationally rigid manner, and a second
longitudinal end which is arranged to face away from the
first longitudinal end and at an axial spacing therefrom.

An output coupling arrangement is provided at a second
longitudinal end, via which a torque can be transmitted to
the drive wheel by the transmission sleeve, with the result
that a measuring area of the transmission sleeve is config-
ured axially between the couplings in order to measure the
torque with the aid of the magnetic properties of the mag-
netically coded material of the transmission sleeve which
change under the influence of the torque.

The transmission sleeve is mounted in a cantilever man-
ner at its first longitudinal end in an axial extent region of the
drive coupling arrangement on the wheel axle by way of a
radial bearing and is supported at a radial spacing from the
wheel axle, as a result of which an annular space for
accommodating a sensor coil for tapping off the measuring
area is radially provided between the transmission sleeve in
the measuring area and the wheel axle.

The annular space is axially accessible at the second
longitudinal end from outside the transmission sleeve. The
drive wheel according to an aspect of the invention has a
wheel hub, a wheel hub transmission unit and at least one of
the pinions is mounted in a torsionally rigid manner on the
pinion hub carrier.

The wheel hub is coupled by the output coupling arrange-
ment to the pinions in order to transmit the torque from said
pinion to said wheel hub. The vehicle according to an aspect
of the invention having an auxiliary drive with the drive
wheel has a drive assembly with a control device for a
metered auxiliary driving, i.e., for a driving of the drive
wheel in measured quantities, and a sensor coil which is
accommodated in the annular space in order to tap off the
measuring area of the transmission coil. The control device
can be actuated by utilizing said sensor coil in such a way
that the drive moment of the drive assembly is adapted to the
torque to be transmitted by the wheel hub transmission unit.

As a result of the fact that the annular space is axially
accessible from outside the transmission sleeve on account
of the mounting of the transmission sleeve in a cantilever
manner by way of the radial bearing, the cabling for the
inner sensor coil at the second longitudinal end is advanta-
geously to be guided to the outside of the transmission
sleeve, and no additional passages for the cabling are
needing to be provided in the wheel axle. The construction
of the wheel hub transmission unit is therefore advanta-
geously simple. Moreover, the transmission sleeve is advan-
tageously of short configuration, although the measuring
area is provided to be sufficiently long for the required
measuring accuracy. The installation space of the wheel hub
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transmission unit is therefore advantageously small, with the
result that the wheel hub transmission unit can be integrated
easily into the drive wheel.

According to an aspect of the invention, the output
coupling arrangement centers the second longitudinal end of
the transmission sleeve about the wheel axle during the
transmission of the torque. This advantageously achieves a
situation where, although the transmission sleeve is mounted
at the first longitudinal end in a cantilever manner by way of
the radial bearing, the transmission sleeve nevertheless runs
smoothly at the second longitudinal end in the case of
corresponding mechanical loading during the transmission
of the torque. The mechanical bending fatigue loading of the
transmission sleeve during the transmission of the torque is
therefore advantageously low. Moreover, corresponding
non-round running of the transmission sleeve at the second
longitudinal end would have the consequence of a falsifi-
cation of the torque magnitude which is measured in the
measuring area by way of the sensor coil. The centering
action of the output coupling at the second longitudinal end
counteracts this, with the result that the torque transmission
device has a high measuring accuracy.

The output coupling arrangement according to an aspect
of the invention is a freewheel. According to another aspect
of the invention, the output coupling arrangement is a
locking pawl freewheel with at least three locking pawls
which are arranged at the same spacing over the circumfer-
ence, or a roller freewheel with at least three rollers which
are arranged at the same spacing over the circumference and
are self-locking in the drive rotational direction. According
to yet another aspect of the invention, the coupling arrange-
ment is a toothed disk freewheel. The locking pawl free-
wheel with its at least three uniformly arranged locking
pawls and the roller freewheel with its at least three uni-
formly arranged rollers result in self-centering about the
wheel axle at the second longitudinal end. The toothed disk
freewheel is of uniform construction over the circumference,
with the result that the toothed disk freewheel has the
self-centering effect. Centering about the wheel axle means
that, during the transmission of the torque by the output
coupling, the second longitudinal end of the transmission
sleeve is held such that it is centered concentrically about the
wheel axle, and a bending moment is almost not occurring
on the transmission sleeve.

According to an aspect of the invention, the pinion hub
carrier is preferably a sleeve which covers the measuring
area of the transmission sleeve to the outside. As a result, the
measuring area is protected to the outside by the transmis-
sion sleeve, and the measuring area is not subjected, for
instance, to damaging environmental influences, such as dirt
or jolts, for example. Moreover, the pinion hub carrier is
given a length which is so large that a plurality of pinions
can be satisfactorily accommodated on the pinion hub
carrier so as to lie next to one another. Furthermore, accord-
ing to another aspect of the invention, the outer side of the
pinion hub carrier has a splined shaft profile which is formed
by grooves and webs which run alternately parallel to the
wheel axle. The pinion has a hub which is shaped corre-
spondingly in a negative manner with respect to the splined
shaft profile, with the result that the pinion can be mounted
in a torsionally rigid manner on the pinion hub carrier in a
positively locking manner in the circumferential direction.

The drive coupling arrangement preferably has an axial
block which is coupled in an axially fixed manner to the
wheel axle and against which the pinion hub carrier and/or
the transmission sleeve bear/bears for axial fixing. Accord-
ing to another aspect of the invention, the axial block is a
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projection which radially protrudes to the inside from the
pinion hub carrier, is fastened to the latter, and on which the
transmission sleeve is axially supported. Furthermore,
according to another aspect of the invention, the drive
coupling arrangement has in each case one thread on the
outer side of the first longitudinal end of the transmission
sleeve and on the inner side of the pinion hub carrier, the
threads engaging into one another and being threaded about
the wheel axle, and the end face of the first longitudinal end
of the transmission sleeve bearing against the axial block.
The winding direction of the threads is preferably such that
the transmission sleeve is driven toward the axial block in
the axial direction during the transmission of the torque. As
an alternative, it is preferred that the drive coupling has a
locating fit between the outer side of the first longitudinal
end of the transmission sleeve and the inner side of the
pinion hub carrier, the end face of the first longitudinal end
of the transmission sleeve bearing against the axial block.

According to an aspect of the invention, the drive cou-
pling arrangement has an adhesive bond between the pinion
hub carrier and the transmission sleeve.

A stable and compact overall design of the drive coupling
arrangement is achieved by way of the abovementioned
example embodiments of the drive coupling arrangement,
the radial bearing being provided in the axial extent region
of the drive coupling arrangement between the inner side of
the transmission sleeve and the wheel axle. As a result of the
alignment of the radial bearing with the threads or the
locating fit, an optimum power flow is achieved during the
transmission of the torque from the drive coupling to the
output coupling. The torque is transmitted from the pinion to
the pinion hub carrier via the threads or the locating fit and
the end face and via the axial block to the transmission
sleeve, the measuring area of the transmission sleeve pro-
truding immediately axially from the radial bearing and the
drive coupling arrangement. As a result, twisting of the
measuring area is made possible during the transmission of
the torque, without a bending moment which would impair
the torque measurement being exerted on the transmission
sleeve.

The axial block is preferably configured as one piece with
the pinion hub carrier. As a result of the fact that the axial
block radially protrudes to the inside on the pinion hub
carrier and the threads are configured on the transmission
sleeve and the pinion hub carrier, an assembly which is
stable in the axial direction and radial direction between the
pinion hub carrier and the transmission sleeve is achieved by
the drive coupling arrangement and by way of the screw
connection of the threads and the bearing of the end face of
the first longitudinal end against the axial block. During the
transmission of the torque from the pinion hub carrier via the
drive coupling arrangement to the transmission sleeve, no
disruptive warping and stress unevennesses, for instance, are
transmitted from the drive coupling arrangement to the
measuring area. Therefore, the measuring area can imme-
diately adjoin the drive coupling arrangement, that is the
radial bearing and the threads of the locating fit, as a result
of which, for instance, transitions for attenuating stress
peaks in the measuring area do not need to be provided. As
a result, the overall length of the transmission sleeve can be
kept low, although the measuring area is provided in its
necessary axial length. Moreover, the measuring area can be
guided as far as the output coupling arrangement, as a result
of which any transitions for reducing warping and stress
unevennesses between the output coupling arrangement and
the measuring area do not need to be provided there either.
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As a result of the provision of the output coupling
arrangement, the pinion hub carrier and the transmission
sleeve can be made in each case from materials which are
suitable for them, preferably an aluminum alloy for the
pinion hub carrier and high-strength non-magnetic steel for
the transmission sleeve.

The vehicle having an auxiliary drive is preferably an
electric bicycle.

BRIEF DESCRIPTION OF THE DRAWINGS

Example embodiments of the invention will now be
described with reference to the drawings wherein:

FIG. 1 shows a perspective illustration of a wheel hub
according to an example embodiment.

FIG. 2 shows an illustration of a longitudinal section of
the wheel hub in FIG. 1 according to an example embodi-
ment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS OF THE INVENTION

FIGS. 1 and 2 show a wheel hub 1 which has a wheel axle
2 and a hub body 3. The hub body 3 is mounted on the wheel
axle 2 such that it can be concentrically rotated about the
wheel axle 2 by a first wheel hub bearing 4 and a second
wheel hub bearing 5.

The wheel axle 2 completely axially extends through the
wheel hub body 3, the first wheel hub bearing 4 being
arranged at the one longitudinal end of the wheel hub body
3 and the second wheel hub bearing 5 being arranged at the
other longitudinal end of the wheel hub body 2. Two flat
rings which are arranged at an axial spacing from one
another are provided on the wheel hub body 3, into which
flat rings spokes can be hooked.

Furthermore, the wheel hub 1 has a wheel hub transmis-
sion unit 6 which is laterally arranged about the wheel axle
2 next to the second wheel hub bearing 5 and on the other
side of the first wheel hub bearing 4. The wheel hub
transmission unit 6 has a pinion hub carrier 7 which is
configured as a sleeve and has a splined shaft profile on its
outer side for mounting at least one pinion on the pinion hub
carrier 7. The pinion hub carrier 7 laterally protrudes from
the hub body 3, the wheel axle 2 extending both through the
hub body 3 and through the pinion hub carrier 7. On that side
of the pinion hub carrier 7 which faces the wheel hub body
3, the pinion hub carrier 7 is radially mounted by a pinion
hub carrier bearing 8 on the hub body 3, the pinion hub
carrier bearing 8 bearing with its inner ring on the pinion hub
carrier 7 and with its outer ring against the hub body 3.

The wheel hub transmission unit 6 has a torque transmis-
sion device 9 which has a transmission sleeve 10. The
transmission sleeve 10 is arranged within the pinion hub
carrier 7 and, like the pinion hub carrier 7, concentrically
about the wheel axle 2. The transmission sleeve 10 has a first
longitudinal end 11 and a second longitudinal end 12, the
first longitudinal end 11 being arranged to face away from
the hub body 3 and the second longitudinal end 12 being
arranged to face the hub body 3. At the first longitudinal end
11, the transmission sleeve 10 is coupled to the pinion hub
carrier 7 by a drive coupling arrangement 13. The drive
coupling arrangement 13 has an axial block 14 which
radially protrudes to the inside on the pinion hub carrier 7.

The axial block 14 is configured in one piece on the pinion
hub carrier 7 and is arranged at that longitudinal end of the
pinion hub carrier 7 which faces away from the hub body 3.
Furthermore, the drive coupling arrangement 13 has an
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internal thread 15 which is arranged on the outer side of the
first longitudinal end 11 of the transmission sleeve 10. In a
manner which corresponds to the internal thread 15, the
drive coupling arrangement 13 has an external thread 16
which is arranged on the inner side of the pinion hub carrier
7, the axial block 14 being arranged on that side of the pinion
hub carrier 7 which faces away from the hub body 3. The
transmission sleeve 10 is screwed by way of its external
thread 16 to the internal thread 15 of the pinion hub carrier
7, the external thread 16 adjoining the end face 26 of the first
longitudinal end 11 of the transmission sleeve 10, as a result
of which the end face 26 bears against the axial block 14.

An output coupling arrangement 17 which is formed by a
locking pawl freewheel 18 is arranged at the second longi-
tudinal end 12 of the transmission sleeve 10. The locking
pawl freewheel 18 has at least three locking pawls 19 which
are uniformly distributed over the circumference, the lock-
ing pawl freewheel 18 acting with its locking pawls 19 in a
centering action on the second longitudinal end 12 of the
transmission sleeve 10 during the transmission of a torque.

The transmission sleeve 10 is produced from magnetically
coded material, the area between the drive coupling arrange-
ment 13 and the output coupling arrangement 17 being
configured as a measuring area 20. A mounting arrangement
21 for the transmission sleeve 10 in a cantilever manner is
provided in the axial region of the drive coupling arrange-
ment 13, that is to say in the region of the axial extent of the
threads 15, 16 and the axial block 14.

The mounting arrangement 21 is provided in a cantilever
manner and is formed by a first deep groove ball bearing 22
and a second deep groove ball bearing 23 which are arranged
on the wheel axle 2 so as to lie next to one another and to
support the transmission sleeve 10 at the first longitudinal
end 11 at a radial spacing from the wheel axle 2. Immedi-
ately next to the deep groove ball bearings 22, 23, the
measuring area 20 extends as far as directly to the drive
coupling arrangement 13. An annular space 24 is produced
below the measuring area 20, in which annular space 24 a
sensor coil 25 having two coils for tapping off the measuring
area 20 is arranged. The cabling of the sensor coil 25 is laid
at the second longitudinal end 12 of the transmission sleeve
10, since the transmission sleeve 10 is accessible from the
outside here on account of the mounting arrangement 21 in
the cantilever manner. The cabling is arranged between the
wheel axle 2 and the transmission sleeve 10. Passages for the
cabling in the transmission sleeve 10 or the wheel axle are
not provided.

The torque which is oriented in accordance with a drive
rotational direction acts on the pinion in order to drive the
hub body 3. The locking pawl freewheel 18 is installed into
the wheel hub 1 in such a way that the locking pawls 19 lock
in the drive rotational direction. The torque is transmitted
from the pinion via the splined shaft profile of the wheel hub
carrier 7 to the latter. As a result of the screw connection of
the threads 15, 16 and the bearing of the end face 26 against
the axial block 14, the torque is transmitted from the wheel
hub carrier 7 to the first longitudinal end 11 of the trans-
mission sleeve 10. The radial support and mounting of the
transmission sleeve 10 is achieved by the deep groove ball
bearings 22, 23. The torque is transmitted to the hub body 3
at the second longitudinal end 12 of the transmission sleeve
10 by the locking pawl freewheel 18. The longitudinal ends
11, 12 are coupled in a torsionally rigid manner via the
measuring area 20, as a result of which the measuring area
20 is twisted.

The magnetization pattern which is applied on the mea-
suring area 20 changes in a manner which is dependent on
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the magnitude of the torsion. Said change is detected by the
sensor coil 25. By way of the cabling of the sensor coil 25,
the electric signals of the latter are guided to the outside of
the wheel hub 1.

It is understood that the foregoing description is that of the
preferred embodiments of the invention and that various
changes and modifications may be made thereto without
departing from the spirit and scope of the invention as
defined in the appended claims.

LIST OF REFERENCE NUMERALS

1 Wheel hub

2 Wheel axle

3 Hub body

4 First wheel hub bearing

5 Second wheel hub bearing

6 Wheel hub transmission unit
7 Pinion hub carrier

8 Pinion hub carrier bearing

9 Torque transmission device

10 Transmission sleeve

11 First longitudinal end

12 Second longitudinal end

13 Drive coupling arrangement
14 Axial block

15 Internal thread

16 External thread

17 Output coupling arrangement
18 Locking pawl freewheel

19 Locking pawl

20 Measuring area

21 Cantilever mounting

22 First deep groove ball bearing
23 Second deep groove ball bearing
24 Annular space

25 Sensor coil

26 End face

What is claimed is:

1. A wheel hub transmission unit for a drive wheel

comprising:

a wheel axle;

a pinion hub carrier being concentrically arranged with
respect to the wheel axle;

at least one pinion being mounted in a torsionally rigid
manner onto said pinion hub carrier and being config-
ured to drive the drive wheel;

a torque transmission device having a transmission sleeve
and being radially arranged between the pinion hub
carrier and the wheel axle;

said transmission sleeve having a first longitudinal end
and a second longitudinal end and being concentrically
arranged with respect to the wheel axle;

a drive coupling arrangement being provided on said first
longitudinal end;

said transmission sleeve being made from a magnetically
coded material;

said first longitudinal end and said pinion hub carrier
being coupled via said drive coupling arrangement to
one another in a rotationally rigid manner;

said second longitudinal end being arranged to face away
from the first longitudinal end;

said second longitudinal end being arranged at an axial
distance from said first longitudinal end;

an output coupling arrangement being provided at said
second longitudinal end via which a torque is trans-
mitted from the transmission sleeve to the drive wheel,

10

15

20

25

30

35

40

45

50

55

60

65

8

said transmission sleeve including a measuring area being
axially provided between said drive coupling arrange-
ment and said output coupling arrangement;

said measuring area being utilized to measure the torque
by utilizing magnetic properties of the magnetically
coded material of the transmission sleeve which change
under the influence of the torque;

a radial bearing being configured to mount said transmis-
sion sleeve on the wheel axle in a cantilever manner at
said first longitudinal end in an axial extended region of
the drive coupling arrangement and to support said
transmission sleeve at a radial distance from said wheel
axle;

an annular space being radially provided between the
transmission sleeve and the wheel axle in said measur-
ing area;

a sensor coil being accommodated in said annular space
and being configured to tap off the measuring area; and,

said annular space being axially accessible at the second
longitudinal end from outside the transmission sleeve.

2. The wheel hub transmission unit of claim 1, wherein
the output coupling arrangement is centering the second
longitudinal end of the transmission sleeve about the wheel
axle during a transmission of the torque.

3. The wheel hub transmission unit of claim 2, wherein
said output coupling arrangement is a freewheel.

4. The wheel hub transmission unit of claim 3, wherein
said output coupling arrangement is a locking pawl free-
wheel having at least three locking pawls arranged at a same
spacing over a circumference of the locking pawl freewheel.

5. The wheel hub transmission unit of claim 3, wherein
said output coupling arrangement is a roller freewheel
having at least three rollers arranged at a same spacing over
a circumference of the roller freewheel, and

wherein the at least three rollers are self-locking in a drive
rotational direction.

6. The wheel hub transmission unit of claim 3, wherein
said output coupling arrangement is a toothed disk free-
wheel.

7. The wheel hub transmission unit of claim 1, said pinion
hub carrier being a sleeve which radially covers the mea-
suring area of the transmission sleeve to the outside.

8. The wheel hub transmission unit of claim 1, said drive
coupling arrangement having an axial block coupled in an
axially fixed manner to the wheel axle; and,

said pinion hub carrier bearing against said axial block
and/or said transmission sleeve to axially fix the pinion
hub carrier.

9. The wheel hub transmission unit of claim 8, said axial
block being a projection which protrudes radially inward
from the pinion hub carrier;

said axial block being mounted on said pinion hub carrier;
and,

said transmission sleeve being axially supported by said
axial block.

10. The wheel hub transmission unit of claim 9, further
comprising an end face of the first longitudinal end of the
transmission sleeve bearing against said axial block;

said drive coupling having a first thread on the outer side
of the first longitudinal end of the transmission sleeve
and a second thread on the inner side of the pinion hub
carrier; and,

said first and second thread engaging into one another and
being threaded about the wheel axle.

11. The wheel hub transmission unit of claim 10, wherein

a winding direction of said first and second thread is
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configured such that said transmission sleeve is driven
toward the axial block in an axial direction during a trans-
mission of the torque.

12. The wheel hub transmission unit of claim 9, said drive
coupling arrangement having a locating fit between an outer
side of the first longitudinal end of the transmission sleeve
and an inner side of the pinion hub carrier; and,

said end face of the first longitudinal end of the transmis-

sion sleeve bearing against said axial block.

13. The wheel hub transmission unit of claim 1, said drive
coupling arrangement having an adhesive bond between the
pinion hub carrier and the transmission sleeve.

14. The wheel hub transmission unit of claim 1, said
pinion hub carrier being made from an aluminum alloy; and,

said transmission sleeve being made from a high-strength

non-magnetic steel.

15. A drive wheel comprising:

a wheel hub;

the wheel hub transmission unit as claimed in claim 1;

and,
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said wheel hub being coupled by said output coupling
arrangement to said at least one pinion to transmit
torque from said pinion to said wheel hub.

16. A vehicle comprising:

an auxiliary drive with the drive wheel as claimed in claim
15;

a drive assembly having a control device configured to
alternatively drive said drive wheel in measured quan-
tities;

said sensor coil being accommodated in said annular
space to tap off the measuring area of the transmission
sleeve; and,

said control device being controlled by said sensor coil
such that a drive moment of the drive assembly is
adapted to the torque to be transmitted by the wheel hub
transmission unit.

17. The vehicle of claim 16, wherein the vehicle is an

electric bicycle.



