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Title: Transmission system for a vehicle

FIELD OF THE INVENTION

The 1invention relates to a transmission system for a vehicle having
an input arranged for connection to a drive source, and an output arranged

for connection to a load.

BACKGROUND OF THE INVENTION

Transmission systems, such as automatic transmission systems for
vehicles are known. Such transmission systems generally have an input
arranged for connection to a drive source, such an internal combustion
engine, and an output arranged for connection to a load, such as a drive
train of the vehicle. One type of transmission system includes a
transmission comprising a first input shaft, a first output shaft connected to
the output, and a first speed transforming gear between the first input shatt
and the first output shaft, and a second input shaft, a second output shatt
connected to the output, and a second speed transforming gear between the
second 1input shatt and the second output shaft. Hence, different gears, such
as first gear, second gear, third gear, etc. can be associated with the first
input shaft or the second input shatt, and can be individually selected.

WO02018/192965A1 describes a transmission system including a
first coupling member having a first section which 1s connected to the input,
and a second section which 1s connected to the first input shaft of the
transmission; a second coupling member having a third section which 1s
connected to the input and a fourth section which 1s connected to the second
input shaft of the transmission; and a further coupling member having a
fifth section which 1s connected to the first input shaft and a sixth section
which 1s connected to the second input shatt for directly coupling the first

and the second input shatt to each other.
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SUMMARY OF THE INVENTION

It 1s an object to provide a transmission system which 1s more cost-
eftective than the known transmission system. Alternatively, or
additionally, 1t 1s an object to provide a transmission system allowing
smooth shifting through successive gears. Alternatively, or additionally, 1t 1s
an object to provide a transmission system that 1s flexible 1n the selection of
transmission gears. More 1n general i1t 1s an object to provide an 1improved,
or at least alternative, transmission system.

According to an aspect 1s provided a transmission system for a
vehicle, 1n particular a front wheel driven vehicle, having an input arranged
for connection to a drive source, such as an internal combustion engine
and/or electric motor, and an output arranged for connection to a load, such
as a drive train of the vehicle. The transmission system comprises a
transmission which 1n turn comprises an output shaft connected to the
output, a first input shaft and a first speed transforming gear coupling the
first input shaft to the output shatt, and a second input shatt and a second
speed transtorming gear coupling the second input shaft to the output shaft.

Herein the term speed transtforming gear 1s used to denote a
combination, e.g. a pair, of gear wheels transforming a rotational speed at a
respective input shatt into a (lower, equal or higher) rotational speed at the
output shaft. The transmission system allows the vehicle to be operated 1n
different gears, such as reverse gear, first gear, second gear, third gear,
fourth gear, fifth gear, etc.. Each speed transforming gear 1s associated with
one or more transmission gears. Herein a transmission gear denotes a
combination, e.g. pair, or gear wheels causing the transmission to operate in
a predetermined gear. E.g. a first transmission gear causes the transmission
to operate 1n first gear, a second transmission gear causes the transmission
to operate 1n a second gear, etc.. It will be appreciated that i1t 1s possible that

different transmission gears share one or more gear wheels. For example a
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first/second transmission gear denotes a combination , e.g. pair, of gear
wheels causing the transmission to operate in first or second gear, e.g.
depending on settings of coupling members of the transmission system.

According to this aspect, the transmission system further
comprises a first coupling member including a first friction element, the
first coupling member having a first section which 1s connected to the input,
and a second section which 1s connected to the first input shatt of the
transmission, and a second coupling member including a second friction
element, the second coupling member having a third section which 1s
connected to the input, and a fourth section which 1s connected to the second
input shaft of the transmission. The transmission system comprises a third
coupling member including a third friction element, the third coupling
member having a fifth section which 1s connected to the first input shaft and
a sixth section which 1s connected to a transmission gear of the
transmission, and a fourth coupling member including a fourth friction
element, the fourth coupling member having a seventh section which 1s
connected to the second input shaft and an eighth section which 1s
connected to said transmission gear of the transmission. This way, the
number of 1dling gear wheels in the transmission system when operating
each of the transmission gears, 1s minimized to reduce 1nertia and friction
losses. Also, this allows input gear wheels of other transmission gears to be
connected to the first or second input shaft without the need for additional
coupling members and/or bearings as first and second input shafts can be
connected to each other by means of the third and fourth coupling members
via said transmission gear.

Optionally, the transmission comprises only one output shaft. This
yields a particular compact setup, with low complexity.

Optionally, the first and second speed transtorming gears together
include a set of transmission gears, each transmission gear, except a reverse

transmission gear, including an input gear wheel and an output gear wheel,
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wherein the input gear wheel of each transmission gear 1s connected or
connectable to the first or second input shatt, and wherein the output gear
wheel of each transmission gear 1s connected or connectable the only one
output shaftt.

Optionally, the sixth section of the third coupling member and the
eighth section of the fourth coupling are connected to a third/fourth
transmission gear or a third/fourth/fifth transmission gear. This way, the
first input shatt and the second input shaft can be connected to each other
to via the third/fourth or third/fourth/fifth transmission gear. This allows
input gear wheels of other transmission gears to be connected to the first or
second 1nput shatt without the need for additional coupling members and/or
bearings. For example, an input gear wheel of a first/second transmission
ocear may be connected to the second input shatt. The first/second
transmission gear can be connected to the first input shaft by means of the
third and fourth coupling members via the third/fourth transmission gear.
Similarly, an input gear wheel of a fifth/sixth or fitth/sixth/seventh
transmission gear may be connected to the second input shatt, and can be
connected to the first input shaft by means of the third and fourth coupling
members via the third/fourth transmission gear.

Optionally, the sixth section of the third coupling member and the
eighth section of the fourth coupling are directly connected to a gear wheel
of the first or second speed transtorming gears.

Optionally, the sixth section of the third coupling member and the
eighth section of the fourth coupling are directly connected to a gear wheel
of the third/fourth transmission gear.

Optionally, the sixth section of the third coupling member and the
eighth section of the fourth coupling are directly connected to an input gear

wheel of the third/fourth transmission gear.
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Optionally, the first and/or second speed transtorming gears are
axially positioned between the first friction element, and the second friction
element.

Optionally, the first friction element 1s arranged at a first end of
the transmission and/or the second friction element 1s arranged at a second,
opposite, end of the transmission, e.g. at a side of the drive source.

Optionally, the first and/or second coupling member 1includes, e.g.
1S, a planetary gear set comprising at least three rotational members and a
friction brake. The at least three rotational members can include a sun gear,
a planet carrier and a ring gear.

Optionally, the first and/or second coupling member includes, e.g.
18, a planetary gear set comprising at least four rotational members and two
friction brakes. The first section of the first coupling member can be
assoclated with a first rotational member of the planetary gear set. The
second section of the first coupling member can be associated with a second
rotational member of the planetary gear set. A third rotational member of
the planetary gear set can be associated with the first friction element, such
as a first friction brake. A fourth rotational member of the planetary gear
set can be associated with the further friction element, such as a further
friction brake.

Optionally, a rotational member of the planetary gear set 1s
directly connected to a gear wheel of the first or second speed transforming
oears.

Optionally, the first and/or second and/or third and/or fourth
coupling member includes a friction clutch, such as a wet or dry plate
friction clutch.

Optionally, the third coupling member comprises a third
synchronizer, e.g. including a form closed coupling such as a dog clutch

and/or keyed coupling.
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Optionally, the fourth coupling member comprises a fourth
synchronizer, e.g. including a form closed coupling such as a dog clutch
and/or keyed coupling.

Optionally, the first speed transforming gear includes a second,
fourth and sixth transmission gear.

Optionally, the first speed transforming gear includes an eighth
transmission gear.

Optionally, the second speed transtorming gear includes a first,
third and fifth transmission gear.

Optionally, the second speed transforming gear includes an
seventh transmission gear.

Optionally, the first speed transforming gear includes a reverse
transmission gear.

Optionally, the transmission 1s free from a reverse transmission
oear.

According to an aspect of the invention 1s provided, a transmission
system for a front wheel driven vehicle having an input arranged for
connection to a drive source, and an output arranged for connection to a
load. The transmission system comprises a transmission which in turn
comprises an output shaft connected to the output, a first input shaft and a
first speed transforming gear coupling the first input shaft to the output
shaft, and a second input shatt and a second speed transforming gear
coupling the second 1nput shaft to the output shaft. The first and second
speed transtorming gears together include a set of transmission gears, each
including an input gear wheel and an output gear wheel, wherein the input
ocear wheel 1s connected or connectable to the first or second input shatt, and
the output gear wheel 1s connected or connectable the output shaft. The first
and second speed transforming gears also include a linking gear including a
first inking gear wheel which 1s connected or connectable to the first input

shaft or the second input shatt, and a second linking gear wheel which 1s



10

1o

20

20

30

WO 2021/116283 PCT/EP2020/085521

connected or connectable to the output shatt. The first inking gear wheel
meshes with the second linking gear wheel, wherein the second linking gear
wheel 1s rotationally coupled to an output gear wheel of one of the
transmission gears.

Optionally, the second linking gear wheel and the output gear
wheel of the one of the transmission gears are both mounted on a common
linking shaft.

Optionally, a rotational axis of the linking shaft coincides with a
rotational axis of the output shaft. This allows for compact construction, and
limiting the number of components.

Optionally, the second linking gear wheel 1s rotationally coupled to
an output gear wheel of the a third/fourth transmission gear.

Optionally, the transmission comprises only one output shatt.

According to an aspect of the invention 1s provided a transmission
system for a front wheel driven vehicle having an input arranged for
connection to a drive source, and an output arranged for connection to a
load. The transmission system comprises a transmission which in turn
comprises an output shatt connected to the output, a first input shaft and a
first speed transforming gear coupling the first input shaft to the output
shaft, and a second input shatt and a second speed transforming gear
coupling the second 1nput shaft to the output shaft. The first and second
speed transforming gears include a set of transmission gears comprising a
third/fourth transmission gear.

Optionally, the set of transmission gears further comprises a
first/second transmission gear.

Optionally, the set of transmission gears further comprises a
fifth/sixth or a fifth/sixth/seventh transmission gear.

Optionally, the transmission comprises only one output shatt.

Optionally, each transmission gear includes an input gear wheel

and an output gear wheel, wherein the input gear wheel of each
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transmission gear 1s connected or connectable to the first or second input
shaft, and wherein the output gear wheel of each transmission gear 1s
connected or connectable the only one output shatt.

According to an aspect of the invention 1s provided a transmission
system for a front wheel driven vehicle having an input arranged for
connection to a drive source, and an output arranged for connection to a
load. The transmission system comprises a transmission comprising which
1n turn comprises an output shaft connected to the output, a first input
shaft and a first speed transtforming gear coupling the first input shatt to
the output shaft, and a second input shaft and a second speed transforming
oear coupling the second input shaft to the output shaft. The first and
second speed transforming gears include a set of transmission gears
comprising a third/fourth/fifth transmission gear.

Optionally, the set of transmission gears further comprises
first/second transmission gear.

Optionally, the set of transmission gears further comprises
sixth/seventh/eight transmission gear.

Optionally, the transmission comprises only one output shatt.

Optionally, each transmission gear includes an input gear wheel
and an output gear wheel, wherein the input gear wheel of each
transmission gear 1s connected or connectable to the first or second input
shaft, and wherein the output gear wheel of each transmission gear 1s
connected or connectable the only one output shaft.

According to an aspect 1s provided a vehicle comprising a
transmission system according to any of the preceding claims.

It will be appreciated that any one or more of the above aspects,
features and options can be combined. It will be appreciated that any one of
the options described 1n view of one of the aspects can be applied equally to

any of the other aspects. It will also be clear that all aspects, features and
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options described in view of the transmission system apply equally to the

vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will further be elucidated on the basis of exemplary
embodiments which are represented in a drawing. The exemplary
embodiments are given by way of non-limitative illustration. It 1s noted that
the figures are only schematic representations of embodiments of the
invention that are given by way of non-limiting example.

In the drawings:

Figure 1A shows a schematic representation of a transmission
system for a vehicle;

Figure 1B shows a functional representation of the transmission
system of Figure 1A;

Figure 2 shows a schematic representation of a transmission
system;

Figure 3 shows a schematic representation of a transmission
system 1 for a vehicle;

Figure 4A shows a schematic representation of a transmission
system;

Figure 4B shows a functional representation of the transmission
system of Figure 4A;

Figure 5A shows a schematic representation of a transmissions
system;

Figure 5B shows a functional representation of the transmission
system of Figure 5A;

Figure 6 shows a schematic representation of a transmission
system for a vehicle;

Figure 7 shows a schematic representation of a transmission

system;
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Figure 8 A shows a schematic representation of a transmission
system;

Figure 8B shows a functional representation of the transmission
system of Figure 8A;

Figure 9A shows a schematic representation of a transmission
system;

Figure 9B shows a functional representation of a transmission
system of Figure 9A;

Figure 10A shows a schematic representation of a transmission
system;

Figure 10B shows a functional representation of a transmission
system of Figure 10A;

Figure 11A shows a schematic representation of a transmission
system; and

Figure 11B shows a functional representation of a transmission

system of Figure 11A

DETAILED DESCRIPTION

Figure 1A shows a schematic representation of a transmission
system 1 for a vehicle. Figure 1B shows a functional representation of the
transmission system 1 of Figure 1A. The transmission system 1 comprises
an 1nput 2. The input 2 1s connected to a drive source, which 1n this case 1s

an internal combustion engine ICE and/or an electromotor EM. The

transmission system 1 also comprises an output 4. The output 4 1s connected

to a load L, which load 1s for example the wheels and/or drive train of the
vehicle. The load L can be e.g. connected to the output 4 by means of a
differential gear.

In this example, the transmission system 1 includes an 1nitial
coupling member CO. The 1nitial coupling member CO includes a friction

element, here a friction clutch. The initial coupling member CO 1s included
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in the input 2 of the transmission system. The 1nitial coupling member CO
connects the input 2 to the second coupling member C2. The 1nitial coupling
member CO enables selectively coupling of the transmission to the drive
source, e.g. the internal combustion engine ICE. In this example, the
electromotor EM or electric generator cannot de decoupled by the 1nitial
coupling member CO. The 1nitial coupling member CO may be omitted for a
cost effective and compact setup. The 1nitial coupling member CO may be
omitted in the transmission systems shown in other figures.

The transmission system 1 includes a transmission 8, here a 6-
speed transmission. The transmission 8 has a first input shaft 12 and a
second input shatt 14. The transmission has a single output shaft 16 which
1s connected to the output 4. This allows for a compact build of the
transmission system 1, and makes the transmission system 1 less complex.

The transmission system 1 further includes a first coupling
member C1 and a second coupling member C2. In this example, the first
coupling member C1 includes a planetary gear set 22, having three
rotational members 24, 26, 28. The first rotational member 24, which here 1s
formed by a ring gear, 1s connected to the input 2. The second rotational
member 26, which here 1s formed by a planet carrier, 1s connected to the
first input shaft 12. The third rotational member 28, which here 1s formed
by a sun gear, 1s connected to a first friction element 30. The first friction
element 30 here 1s a friction brake, such as a wet or dry plate friction brake,
which e.g. 1s normally open.

The transmission ratio between the first and the second rotational
members 24 and 26 1s found between a value of one and two, retarding
toward the output, when the third rotational member 28 1s braked. In this
example, the transmission ratios of the planetary gear set 22 and the
transmission 8 are selected such that the lowest forward gear of the

transmission system 1 can be attained by closing the brake.
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In this example, the second coupling member C2 1ncludes a second
friction element 32. Here the second coupling member 20 1s formed by a
friction clutch. The clutch comprises a first section 34 which 1s connected to
the input 2, and a second section 36 which 1s connected to the second 1nput
shaft 14. Here the clutch 1s a wet or dry plate friction clutch which 1s
normally closed by means of spring force. The second coupling member C2
may be arranged for actuation via an axial thrust bearing.

Thus, the first coupling member C1 selectively couples the input 2
to the first input shatft 12. If the first coupling member C1 couples the input
2 to the first input shaft 12, the first coupling member C1 couples the input
2 to the first input shaft 12 while changing, here reducing, rotational speed.
Here, the rotational speed of the first input shatt 12 1s reduced by a factor
between one and two relative to a rotational speed of the input 2. The factor
can e.g. be between 1.2 and 1.7, preferably between 1.3 and 1.5. The second
coupling member C2 here 1s a direct coupling, selectively coupling the input
2 to the second input shatt 14 while maintaining rotational speed if coupled.
More 1n general, the first coupling member C1 couples the input 2 to the
first input shaft 12 at a first speed ratio, and the second coupling member
C2 couples the input 2 to the second input shaft 14 at a second speed ratio,
wherein the first and second speed ratios differ.

A first speed transforming gear 38 connects the first input shaft 12
and the output shaft 16. A second speed transtorming gear 40 connects the
second 1nput shaft 14 and the output shatt 16.

In the transmission system 1, the first and second speed
transforming gears together include a set of transmission gears. Each
transmission gear, except a reverse transmission gear, includes an input
ocear wheel and an output gear wheel, wherein the input gear wheel of each
transmission gear 1s connected or connectable to the first 12 or second 14
input shaft, and wherein the output gear wheel of each transmission gear 1s

connected or connectable the output shaft 16.
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The transmission system 1 further includes a third coupling
member SO, including a third friction element, here a friction clutch. Here,
the third coupling member SO comprises a third synchronizer. The
synchronizer can e.g. including a form closed coupling such as a dog clutch
and/or keyed coupling. This can also apply to further synchronizers
discussed below. The third coupling member S0 has a fifth section SOa
which 1s connected to the first input shaft 12 and a sixth section SOb which
1s connected to a transmission gear of the transmission. In this example, the
sixth section SOb 1s connected to a third/fourth transmission gear 103. In
particular, the sixth section SOb 1s connected to an input gear wheel 103a of
the third/fourth transmission gear.

The transmission system 1 further includes a fourth coupling
member S6, including a fourth friction element, here a friction clutch. Here,
the fourth coupling member S6 comprises a fourth synchronizer. The fourth
coupling member S6 has a seventh section S6a which 1s connected to the
first second shaft 14 and a eighth section S6b which 1s connected to a
transmission gear of the transmission. In this example, the eighth section
S6b 1s connected to a third/fourth transmission gear 103. In particular, the
eighth section S6b 1s connected to an input gear wheel 103a of the
third/fourth transmission gear.

Here, the third coupling member SO selectively couples the first
input shaft 12 to the output shaft 16 via the third/fourth transmission gear
103 for allowing the transmission to operate in third gear. The fourth
coupling member S6 selectively couples the second input shaft 14 to the
output shaft 16 via the third/fourth transmission gear 103 for allowing the
transmission to operate in fourth gear.

Further, the third coupling member SO and the fourth coupling
member S6 together selectively couple the first input shatt 12 to the second
input shaft 14, when the third coupling member SO couples the first input
shaft 12 to the third/fourth transmission gear 103 and the fourth coupling
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member S6 couples the second input shatt 14 to the third/fourth
transmission gear 103.

This allows for an efficient transmission system 1, as the number of
1dling gear wheels 1n the transmission 1s minimized.

The transmission system 1 further includes a fifth coupling
member S2, here including a fifth synchronizer friction element, here a
friction clutch. The fifth coupling member S2 has a ninth section S2a which
1s connected to the output shatt 16 and a tenth section S2b which 1s
connected to a transmission gear of the transmission. In this example, the
tenth section S2b 1s connected to a first/second transmission gear 101. In
particular, the tenth section S2b 1s connected to an output gear wheel 101b
of the first/second transmission gear 101.

The speed transforming gears may be selected such that the
first/second transmission gear 101 forms the first gear if the third rotational
member 28 of the planetary gear set 22 1s braked, 1.e. the first coupling
member C1 1s closed, and the third, fourth and fifth coupling members SO,
S6, S2 are closed to couple the first input shaft 12 to the output shaft 16 via
the first/second transmission gear 101. Here, forming the first gear involves
coupling the first input shaft 12 to the second input shaft 14 via third/fourth
transmission gear. The third/fourth transmission gear idles, 1.e. the sixth
coupling member S5 1s open.

The speed transforming gears may be selected such that the
first/second transmission gear 101 forms the second gear if the second and
the fifth coupling members C2, S2 are closed to couple the second input
shaft 12 to the output shatt 16 via the first/second transmission gear 101.
Here, an input gear wheel of the first/second transmission gear 101a 1s
fixedly connected to the second input shatt 14, but an additional coupling
member may be provided for selectively coupling the input gear wheel 101a

to the second input shatt 14. Forming the second gear does not require
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1dling of other transmission gears, such as the third/fourth and fifth/sixth
transmission gears.

The transmission system 1 further includes a sixth coupling
member S5, here including a sixth friction element sixth synchronizer, here
a friction clutch. The sixth coupling member S5 has an eleventh section S5a
which 1s connected to the output shatt 16 and a twelfth section S5b which 1s
connected to a transmission gear of the transmission. In this example, the
tweltth section S5b 1s connected to the third/fourth transmission gear 103.
In particular, the twelfth section S5b 1s connected to an output gear wheel
103b of the third/fourth transmission gear 103.

The speed transforming gears may be selected such that the
third/fourth transmission gear 103 forms the third gear if the third
rotational member 28 of the planetary gear set 22 1s braked, 1.e. the first
coupling members C1 1s closed, and the third and sixth coupling members
S0, S5 are closed to couple the first input shaft 12 to the output shaft 16 via
the third/fourth transmission gear 103.

The speed transforming gears may be selected such that the
third/fourth transmission gear 103 forms the fourth gear it the second,
fourth and the sixth coupling members C2, S6 and S5 are closed to couple
the second input shaft 12 to the output shaft 16 via the third/fourth
transmission gear 103.

The transmission system 1 further includes a seventh coupling
member S3, here including a seventh friction element seventh synchronizer,
here a friction clutch. The seventh coupling member S3 has an thirteenth
section S3a which 1s connected to the output shaft 16 and a fourteenth
section S3b which 1s connected to a transmission gear of the transmission.
In this example, the fourteenth section S3b 1s connected to the fitth/sixth
transmission gear 105. In particular, the fourteenth section S3b 1s connected

to an output gear wheel 105b of the fifth/sixth transmission gear 105.
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The speed transforming gears may be selected such that the
fifth/sixth transmission gear 105 forms the fifth gear if the third rotational
member 28 of the planetary gear set 22 1s braked, 1.e. the first coupling
members C1 1s closed, and the seventh coupling member S3 1s closed to
couple the first input shatt 12 to the output shatt 16 via the fifth/sixth
transmission gear 105.

The speed transforming gears may be selected such that the
fifth/sixth transmission gear 105 forms the sixth gear if the second, fourth,
third and seventh coupling members C2, S6, SO and S3 are closed to couple
the second input shaft 12 to the output shaft 16 via the fifth/sixth
transmission gear 105.

A reverse speed transtforming gear may be formed, e.g. with the
first transmission gear, by reversing the rotational direction of the input
with respect to forward speed transforming gears. For example, the
electromotor EM may be arranged to reverse a direction of the input.

As can be seen 1n Figure 1, the first coupling member C1 1s
positioned at a first end 42 of the transmission system 1. The second
coupling member C2 1s positioned at a second, opposite, end 44 of the
transmission system 1. Here the second end 44 1s positioned at a side of the
drive source. Here the first and second speed transforming gears 38, 40 are
positioned axially between the first coupling member C1 and the second
coupling member C2. More 1n general, the first and second speed
transforming gears 38, 40 are positioned axially between the first friction
element and the second friction element. This allows for a compact build of
the transmission system.

The transmission gears are arranged such that successive shifting
through respective first, second, third, fourth, fiftth and sixth gears 1s
effected by alternatingly engaging the first coupling member C1 and the

second coupling member C2.
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Figure 2 shows a schematic representation of a transmission
system 1. The transmission system 1 shown in Figure 2 differs from the
transmission system as shown in Figure 1A 1n that a reverse transmission
ogear 52 1s included, wherein the transmission 8 1s operated 1n reverse gear
by connecting the first or second input shatt 12, 14 to the output shatt 16 via
the reverse transmission gear 52. The reverse transmission gear 107
includes an input reverse gear wheel 107a connected or connectable to the
first or second input shaft 12,14. Here the input reverse gear wheel 107a 1s
connectable to the first input shaft 12.

The reverse transmission gear 52 further includes an intermediate
shaft 53, here including a first and second intermediate gear wheel 53a, 53b
which intermediate gear wheels 53a, 53b are mounted and rotationally fixed
coupled to each other on the intermediate shaft 53. The intermediate shatt
53 reverses the rotational direction of the first or second input shaft 12, 14.
The input reverse gear wheel 107a meshes with the first intermediate gear
wheel 53a. The second intermediate gear wheel 53b meshes with an output
ocear wheel of another transmission gear. Here the second intermediate gear
wheel 53b meshes the output gear wheel 101b the first/second transmission
101.

In this example, the transmission 1s operated 1n reverse gear 1if the
third rotational member 28 of the planetary gear set 22 1s braked, the input
reverse gear wheel 107a 1s coupled to the first input shatt 12, and the fitth
coupling member S2 1s closed. I other words, the transmission 1s operated 1n
reverse gear via the reverse gear 52 and the first gear.

The transmission system 1 as shown in Figure 2 also differs from
the transmission system shown in Figure 1 in that the planetary gear set 22
1s provided on an the second end 44 1n stead of the first end 44. This allows
for a compact setup, 1n particular for a transmission including an additional

intermediate shatt 53.
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Figure 3 shows a schematic representation of a transmission
system 1 for a vehicle, 1n particular for a front wheel driven vehicle. The
transmission system 1 shown in Figure 3 differs from the transmission
system shown in figure 1A i1n that the transmission 8 includes a linking gear
58, sometimes referred to as a “hop over”. The linking gear enables the
transmission 8 to operate 1n at least seven gears plus an optional reverse
ocear. The linking gear 58 includes a separate linking shatt 59 extending at
least substantially parallel to the first input shaft 12. The linking gear
includes a first linking gear wheel 58a which 1s connected or connectable to
the first input shaft 12 or the second input shaft 14, and a second linking
ocear wheel 58b which 1s connected or connectable to the linking shaft 59.
The first linking gear wheel 58a meshes with the second linking gear wheel
58b. The second linking gear wheel 58b 1s rotationally fixed coupled to a
third inking gear wheel 58c. Here the second linking gear wheel 58b and
the third inking gear wheel 58c are mounted on common shaft. The third
linking wheel 58c meshes with an input gear wheel of a transmission gear.
Here, the third linking wheel 59¢ meshes with the input gear wheel 103a of
the third/fourth transmission gear 103.

The transmission system 1 as shown in Figure 3 includes an eighth
coupling member S1, here including an eighth synchronizer. The eighth
coupling member S1 has an fifteenth section S1a which 1s connected to the
first input shaft 12 and a sixteenth section S1b which 1s connected to a
transmission gear of the transmission. In this example, the sixteenth
section S1b 1s connected to the input gear wheel 58a of the inking gear 58.

In a compact set up, the third synchronizer of the third coupling
member SO and the eighth synchronizer of the eight coupling member S1
could form a double synchronizer unit. The double synchronizer unit allows
selectively engaging the third coupling member SO or the eight coupling

member S1.
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In the transmission system shown in Figure 3, the speed
transforming gears may be selected such that the fifth/sixth/seventh
transmission gear 105 forms the seventh gear if the second, fourth, eighth
and seventh coupling members C2, S6, S1, S3 are closed to couple the
second 1nput shatft 14 to the output shaft 16, via the third/fourth
transmission gear 103, the second mput shatt 14 and the fifth/sixth/seventh
transmission gear 105.

Compared to the transmission system 1 as shown 1n Figures
1A,1B and 2, the linking gear enables the transmission 8 to operate in a
first auxiliary gear, wherein the auxiliary first gear is formed via the linking
ocear. This way, a different transmission ratio, e.g. a larger or smaller
transmission ratio, than the first gear can be obtained at least with respect
to the first gear of the transmission system as shown in Figures 1A,1B and
2.

The speed transforming gears may be selected such that the
first/second transmission gear 101 forms an auxiliary first gear if the third
rotational member 28 of the planetary gear set 22 1s braked, 1.e. the first
coupling member C1 is closed, and the third, fourth and fitfth coupling
members S0, S6, S2 are closed to couple the first input shatt 12 to the
output shaft 16 via the linking gear, second input shatt 14, and the
first/second transmission gear 101.

Optionally, 1n use of the transmission system 1, one of the first
oear, the auxiliary first gear and the second gear 1s not used. For example,
the first gear 1s skipped when successive shifting through the gears.

Figure 4A shows a schematic representation of a transmission
system 1 for a vehicle, in particular for a front wheel driven vehicle. Figure
4B shows a functional representation of the transmission system 1 of Figure
4A. The transmission system 1 shown in Figure 4A,4B differs from the
transmission system shown in figure 1A,1B 1n that the transmission 8

includes a linking gear 58, sometimes referred to as a “hop over”. The
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transmission system 1 shown in Figure 4A,4B differs from the transmission
system shown 1n figure 3 1n that the linking gear 58 1s essentially provided
on the output shatt such that the linking shatt 59 and the third linking gear
wheel 58c as shown 1n figure 3 can be omitted. This yields a particular
compact and robust setup. The linking gear enables the transmission 8 to
operate 1n at least seven gears plus an optional reverse gear.

The linking gear includes a first linking gear wheel 58a which 1s
connected or connectable to the first input shaft 12 or the second input shaft
14, and a second linking gear wheel 58b which 1s connected or connectable
to the output shaft. The first inking gear wheel 58a meshes with the second
linking gear wheel 58b. The second linking gear wheel 58b 1s rotationally
fixed coupled to an output gear wheel of one of the transmission gears. Here,
the second linking gear wheel 58b 1s rotationally fixed coupled to the output
ogear wheel 103b of the third/fourth transmission gear 103. With this linking
ogear, the transmission system 1 can be operated 1in seven transmission
ogears plus a reverse transmission gear. As shown 1n Figure 4A, 4B the
transmission system 1 comprises a fifth/sixth/seventh transmission gear,
compared to a fifth/sixth transmission gear as shown in Figure 1A, 1B. The
second linking gear wheel 58b 1s and the output gear wheel 103b of the
third/fourth transmission gear are both mounted on a common linking shaft
H8c. A rotational axis of the linking shaft 58c coincides with a rotational axis
of the output shatt.

The transmission system 1 as shown in Figure 4A,4B includes an
eichth coupling member S1, here including an eighth synchronizerThe
eighth coupling member S1 has an fifteenth section S1a which is connected
to the first input shatt 12 and a sixteenth section S1b which 1s connected to
a transmission gear of the transmission. In this example, the sixteenth
section S1b 1s connected to the input gear wheel 58a of the linking gear 58.

The speed transforming gears may be selected such that the

fifth/sixth/seventh transmission gear 105 forms the seventh gear if the
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second, fourth, eighth and seventh coupling members C2, S6, S1, S3 are
closed to couple the second input shaft 12 to the output shaft 16, via the
third/fourth transmission gear 103, the second input shaft 14 and the
fifth/sixth/seventh transmission gear 105.

In a compact set up, the third synchronizer of the third coupling
member SO and the eighth synchronizer of the eight coupling member S1
could form a double synchronizer unit. The double synchronizer unit allows
selectively engaging the third coupling member SO or the eight coupling
member S1.

A reverse speed transforming gear may be formed, e.g. with the
first transmission gear, by reversing the rotational direction of the input
with respect to forward speed transforming gears. For example, the
electromotor EM may be arranged to reverse a direction of the input.

A reverse speed transtorming gear may alternatively be formed,
e.g. by means of the linking gear 58. Hereto, an intermediate gear wheel
may be provided between the first inking gear wheel 58a and the second
linking gear wheel 58b to reverse a direction. Note that this configuration
does not allow for the transmission to operate 1in a seventh gear.

Similar to the transmission system 1 as shown 1n Figure 3, the
linking gear enables the transmission 8 to operate 1n a first auxiliary gear,
wherein the auxiliary first gear 1s formed via the linking gear. This way, a
different transmission ratio, e.g. a larger transmission ratio, than the first
oear can be obtained at least with respect to the first gear of the
transmission system as shown in Figures 1A,1B and 2.

The speed transforming gears may be selected such that the
first/second transmission gear 101 forms an auxiliary first gear if the third
rotational member 28 of the planetary gear set 22 1s braked, 1.e. the first
coupling member C1 is closed, and the third, fourth and fifth coupling
members S0, S6, S2 are closed to couple the first input shatt 12 to the
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output shaft 16 via the linking gear, second input shaft 14, and the
first/second transmission gear 101.

Optionally, 1n use of the transmission system 1, one of the first
ocear, the auxiliary first gear and the second gear 1s not used. For example,
the first gear 1s skipped when successive shifting through the gears.

Figure 5A shows a schematic representation of a transmissions
system for a vehicle. Figure 5B shows a functional representation of the
transmission system 1 of Figure 5A. The transmission system 1 as shown 1n
Figure 5A,5B differs from the transmission system 1 as shown 1n Figure
4A,4B 1n that a separate reverse transmission gear 52 1s included. This
allows to operate the transmission 8 1n reverse, without having to rely on
battery life of e.g. an electromotor. The transmission system 1 1s operated 1n
reverse gear by connecting the first or second input shaft 12, 14 to the
output shaft 16 via the reverse transmission gear 52. The reverse
transmission gear 52 includes an intermediate shaft 53, here including a
first intermediate gear wheel 53a and a second intermediate gear wheel 53b
which intermediate gear wheels 53a, 53b are mounted and rotationally
fixedly couplable to each other on the intermediate shaft 53. The
intermediate shaft 53 reverses the rotational direction of the first or second
input shaft 12, 14. The first intermediate gear wheel 53a meshes with an
input gear wheel of a transmission gear. In this example, the first
intermediate gear wheel 53a meshes with the input gear wheel 103a of the
third/fourth transmission gear 103. The second intermediate gear wheel 53b
meshes with an output gear wheel of another transmission gear. Here the
second intermediate gear wheel 53b meshes the output gear wheel 101b the
first/second transmission 101.

The transmission system 1 as shown in Figure 5A,5B includes an
ninth coupling member S4, here including a ninth synchronizer. The ninth

coupling member S4 has an seventeenth section S4a which 1s connected to
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the first intermediate gear wheel 53a and a eighteenth section S4b which 1s
connected to the second intermediate gear wheel 53b.

The transmission 1s operated 1in reverse gear if the third rotational
member 28 of the planetary gear set 22 1s braked, 1.e. the first coupling
member C1 1s closed, and the third, ninth, and the fifth coupling members
S0, S4S54, S2 are closed.

Alternatively, the transmission 1s operated in reverse gear if the
third rotational member 28 of the planetary gear set 22 1s braked, 1.e. the
first coupling member C1 1s closed, and the eighth, ninth, and the fifth
coupling members S1, S4, and S2 are closed.

A dedicated actuation means may be provided for actuating, e.g.
engaging and disengaging, the ninth coupling member S4 independently
from any other coupling member 1n the transmission system 1. This
minimizes a shifting time between any forward gear and the reverse gear. It
also provides for a modular build of the transmission system in which a
reverse gear could be offered as an optional add-on feature. For example, 1n
electrically driven vehicles the ninth coupling member S4 may be omitted as
such vehicle can be driven in reverse by reversing the rotational direction of
the electromotor. The ninth coupling member S4 may for example be
hydraulically and/or electromechanically actuated.

In this example, a park brake P 1s included, and provided on the
intermediate shaft 53.

Figure 6 shows a schematic representation of a transmission
system 1 for a vehicle. The transmission system 1 shown in Figure 6 differs
from the transmission system as shown in Figure 5A,5B 1n that the
planetary gear set 22 1s provided on the second end 44. A reverse gear 1s
omitted 1n the transmission system 1, but 1t may be appreciated 1t 1s
possible to include a reverse transmission gear.

Figure 7 shows a schematic representation of a transmission

system 1. The transmission system 1 shown in Figure 7 differs from the
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transmission system as shown in Figure 6 in that the axial order of the
transmission gears 1s reversed.

Figure 8A shows a schematic representation of a transmission
system 1. Figure 8B shows a functional representation of the transmission
system 1 of Figure 8A. The transmission system 1 shown in Figure 8A,8B
differs from the transmission system as shown in Figure 1A,1B in that the
planetary gear set 22 includes a fourth rotational member 29. The fourth
rotational member 29 i1s formed here by a second sun gear. In this example,
the first rotational member 24 1s connected to the input 2. The second
rotational member 26 1s connected to the first input shaft 12. The third
rotational member 28 is connected to the first coupling member C1. The
fourth rotational member 1s connected to a further coupling member C3.
The first coupling member C1 comprises a friction brake, such as a wet or
dry plate friction brake, which e.g. 1s normally open. The third coupling
member C3 here 1s a friction brake, such as a wet or dry plate friction brake,
which e.g. 1s normally open. The transmission system 1 of Figure 8A,8B can
be operated 1n eight gears, plus an optional reverse gear.

Here the first and second speed transtorming gears 38, 40 are
positioned axially between on the one hand the first and further coupling
members C1, C3, and on the other hand the second coupling member C2. In
this example, the second coupling member C2 1s positioned axially between
the rotational members and the first coupling member C1. It will be
appreciated this 1s also possible 1n an embodiment wherein the planetary
ocear set 22 includes three rotational members and one friction element.

It will be appreciated that in examples shown 1n the foregoing
Figures the planetary gear set can also be provided with at least four
rotational members and a first a further coupling member C1, C3.

As shown 1n Figure 8A,8B, the transmission includes a first/second
transmission gear 101, a third/fourth/Aifth transmission gear 103, and a

sixth/seventh/eighth transmission gear 105.
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The speed transforming gears may be selected such that the
first/second transmission gear 101 forms the first gear if the third rotational
member 28 of the planetary gear set 22 1s braked, 1.e. the first coupling
member C1 1s closed, and the third, fourth and fitth coupling members SO,
S6, S2 are closed to couple the first input shaft 12 to the output shaft 16 via
the first/second transmission gear 101.

The speed transforming gears may be selected such that the
first/second transmission gear 101 forms the second gear it the second and
the fifth coupling members C2, S2 are closed to couple the second input
shaft 12 to the output shaft 16 via the first/second transmission gear 101.
Here, an input gear wheel of the first/second transmission gear 101a 1s
fixedly connected to the second input shatt 14, but an additional coupling
member may be provided for selectively coupling the input gear wheel 101a
to the second input shatt 14. Forming the second gear does not require
1dling of other transmission gears, such as the third/fourth/fifth and
sixth/seventh/eighth transmission gears.

The speed transforming gears may be selected such that the
third/fourth/fifth transmission gear 103 forms the third gear if the third
rotational member 28 of the planetary gear set 22 1s braked, 1.e. the first
coupling member C1 1s closed, and the third and sixth coupling members SO,
SH are closed to couple the first input shatt 12 to the output shaft 16 via the
third/fourth/ifth transmission gear 103.

The speed transforming gears may be selected such that the
third/fourth/ifth transmission gear 103 forms the fourth gear if the second,
fourth and the sixth coupling members C2, S6 and S5 are closed to couple
the second input shaft 12 to the output shaft 16 via the third/fourth/fifth
transmission gear 103.

The speed transforming gears may be selected such that the
third/fourth/ifth transmission gear 103 forms the fifth gear if the fourth

rotational member 29 of the planetary gear set 22 1s braked, 1.e. the further



10

1o

20

20

30

WO 2021/116283 PCT/EP2020/085521

26

coupling member C3 1s closed, and the third and sixth coupling members SO,
S5 are closed to couple the first input shaft 12 to the output shatt 16 via the
third/fourth/fifth transmission gear 103.

The speed transforming gears may be selected such that the
sixth/seventh/eighth transmission gear 105 forms the sixth gear if the third
rotational member 29 of the planetary gear set 22 1s braked and the second
and seventh coupling members C2, S3 are closed to couple the first input
shaft 12 to the output shaft 16 via the fitth/sixth/seventh transmission gear
105.

The speed transforming gears may be selected such that the
sixth/seventh/eighth transmission gear 105 forms the seventh gear if the
second, fourth, third and seventh coupling members C2, S6 and S5 are
closed to couple the second input shatt 12 to the output shaft 16 via the
third/fourth/ifth transmission gear 105.

The speed transforming gears may be selected such that the
sixth/seventh/eighth transmission gear 105 forms the eighth gear if the
fourth rotational member 29 of the planetary gear set 22 1s braked and the
seventh coupling members S3 1s closed to couple the first input shaft 12 to
the output shatt 16 via the fifth/sixth/seventh transmission gear 105.

Figure 9A shows a schematic representation of a transmission
system 1. Figure 9B shows a functional representation of a transmission
system 1 of Figure 9A. The transmission system 1 shown in Figure 9A, 9B
differs from the transmission system as shown in Figure 1A, 1B i1n that the
output gear wheel 103b of the third/fourth transmission gear 103 1s
provided on a further output shaft 17 separate from the first output shaft
16. Also provided on the further output shatt 17, 1s an intermediate gear
wheel 53b which can be rotationally coupled to the output gear wheel 103b
of the third/fourth transmission gear 103. The intermediate gear wheel 53b
meshes with the output gear wheel 101b of the first/second transmission

gear 101.
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To operate the transmission 8 1in reverse, the transmission includes
a ninth coupling member S4, here including a ninth synchronizer. The ninth
coupling member S4 has an seventeenth section S4a which 1s connected to
the output gear wheel 103b of the third/fourth transmission gear 103 and a
eichteenth section S4b which 1s connected to the intermediate gear wheel
53b.

The transmission 1s operated 1in reverse gear if the third rotational
member 28 of the planetary gear set 22 1s braked, 1.e. the first coupling
member C1 1s closed, and the third, ninth, and the fifth coupling members
S0, S4, S2 are closed.

A dedicated actuation means may be provided for actuating, e.g.
engaging and disengaging, the ninth coupling member S4 independently
from any other coupling member 1n the transmission system 1. This
minimizes a shifting time between any forward gear and the reverse gear. It
also provides for a modular build of the transmission system in which a
reverse gear could be offered as an optional add-on feature. For example, 1n
electrically driven vehicles the ninth coupling member S4 may be omitted as
such vehicle can be driven in reverse by reversing the rotational direction of
the electromotor. The ninth coupling member S4 may for example be
hydraulically and/or electromechanically actuated.

The transmission system 1 further includes a sixth coupling
member S5, here including a sixth synchronizer. The sixth coupling member
SH has an eleventh section S5a which 1s connected to the further output
shaft 17 and a tweltth section S5b which 1s connected to a transmission gear
of the transmission. In this example, the twelfth section S5b 1s connected to
the third/fourth transmission gear 103. In particular, the twelfth section
SHb 1s connected to an output gear wheel 103b of the third/fourth
transmission gear 103. Here, the output gear wheel 103b of the third/fourth

transmission gear 1s connected or connectable to the further output shaft 17.
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Figure 10A shows a schematic representation of a transmission
system 1. Figure 10B shows a functional representation of the transmission
system 1 of Figure 10A. The transmission system 1 in Figure 10A,10B
differs from the transmission system as shown 1in Figure 8A, 8B 1n that a
linking gear 58 as shown i1n Figure 3 1s provided which linking gear 58
includes a separate linking shatft extending at least substantially parallel to
the first input shaft 12. A reverse gear 1s omitted in Figure 10. The
transmission may be operated in reverse by e.g. reversing the rotational
direction of the input, for example by reversing a rotational direction of the
electromotor EM.

Figure 11A shows a schematic representation of a transmission
system 1. Figure 11B shows a functional representation of the transmission
system 1 of Figure 11A. The transmission system 1 shown in Figure 11A,
11B differs from the transmission system as shown in Figure 10A, 10B in
that an intermediate gear wheel 53b 1s provided on the second output shaft
17, for operating the transmission 1in a reverse transmission gear. The
intermediate gear wheel 53b can be rotationally coupled to the output gear
wheel 103b of the third/fourth transmission gear 103. Here, the
intermediate gear wheel 53b meshes with the output gear wheel 101b of the
first/second transmission gear 101.

The transmission 1s operated 1n reverse gear if the third rotational
member 28 of the planetary gear set 22 1s braked, 1.e. the first coupling
member C1 1s closed, and the third, ninth, and the fifth coupling members
S0, S4, and S2 are closed.

Alternatively or additionally, the transmission 1s operated 1n
reverse gear if the third rotational member 28 of the planetary gear set 22 1s
braked, 1.e. the first coupling member C1 1s closed, and the eighth, ninth,
and the fiftth coupling members S1, S4, and S2 are closed.

Herein, the invention 1s described with reference to specific

examples of embodiments of the invention. It will, however, be evident that
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various modifications and changes may be made therein, without departing
from the essence of the invention. For the purpose of clarity and a concise
description features are described herein as part of the same or separate
examples or embodiments, however, alternative embodiments having
combinations of all or some of the features described 1n these separate
embodiments are also envisaged.

The transmission system may be implemented 1n a vehicle, such as
cars, recreational vehicles, trucks, buses, bicycles, motorcycles, lawn
mowers, agricultural vehicles, construction vehicles, golf carts, trolleys and
robotic vehicles. Other vehicles are possible as well. The shown
embodiments involved vehicles comprising four wheels, however vehicles
with a different number of wheels can be utilized. It also perceivable that a
plurality of transmission systems are included in a vehicle.

Actuation of the coupling members may be performed by means of
a hydraulic actuation system. However other embodiments may include
actuation by means of mechanical, electromechanical or electro-hydraulic
systems. A combination of actuation systems for the different components of
the transmission are also envisaged.

The motor or engine of the vehicle comprising the transmission
system according the current invention may be or include any combination
of an internal combustion engine and an electric motor. Other motors and
engines are possible as well such as a fuel-cell motor. In some embodiments,
the motor 1s a hybrid engine and/or could include multiple types of engines
and/or motors. For instance, a gas-electric hybrid car could include a
casoline engine and an electric motor. Other examples are possible.

Herein, the invention 1s described with reference to specific
examples of embodiments of the invention. It will, however, be evident that
various modifications, variations, alternatives and changes may be made
therein, without departing from the essence of the invention. For the

purpose of clarity and a concise description features are described herein as
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part of the same or separate embodiments, however, alternative
embodiments having combinations of all or some of the features described 1n
these separate embodiments are also envisaged and understood to fall
within the framework of the invention as outlined by the claims. The
specifications, figures and examples are, accordingly, to be regarded 1n an
1llustrative sense rather than in a restrictive sense. The invention 1s
intended to embrace all alternatives, modifications and variations which fall
within the spirit and scope of the appended claims. Further, many of the
elements that are described are functional entities that may be
1mplemented as discrete or distributed components or 1n conjunction with
other components, 1n any suitable combination and location.

In the claams, any reference signs placed between
parentheses shall not be construed as limiting the claim. The word
‘comprising’ does not exclude the presence of other features or steps than
those listed 1n a claaim. Furthermore, the words ‘a’ and ‘an’ shall not be
construed as limited to ‘only one’, but instead are used to mean ‘at least one’,
and do not exclude a plurality. The mere fact that certain measures are
recited 1n mutually different claims does not indicate that a combination of

these measures cannot be used to an advantage.
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Claims

1. A transmission system for a front wheel driven vehicle having an
iput arranged for connection to a drive source, and an output arranged for
connection to a load, and comprising:

a transmission comprising

an output shaft connected to the output,

a first input shaft and a first speed transforming gear
coupling the first input shatt to the output shaft, and

a second 1nput shaft and a second speed transforming gear
coupling the second input shaft to the output shaft,

a first coupling member including a first friction element, the first
coupling member having a first section which 1s connected to the input, and
a second section which 1s connected to the first input shatt of the
transmaission,

a second coupling member including a second friction element, the
second coupling member having a third section which 1s connected to the
input, and a fourth section which 1s connected to the second input shatt of
the transmission, and

a third coupling member having a fifth section which 1s connected
to the first input shatt and a sixth section which 1s connected to a
transmission gear of the transmission,

a fourth coupling member having a seventh section which is
connected to the second input shaft and an eighth section which 1s
connected to said transmission gear of the transmission.

2. The transmission system according to claim 1, wherein the
transmission comprises only one output shatt.
3. The transmission system according to claim 2, wherein the first

and second speed transtorming gears together include a set of transmission
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ogears, each transmission gear, except a reverse transmission gear, including
an 1nput gear wheel and an output gear wheel, wherein the input gear
wheel of each transmission gear 1s connected or connectable to the first or
second input shaft, and wherein the output gear wheel of each transmission
oear 1s connected or connectable to the only one output shatt.

4. The transmission system according to any preceding claim,
wherein the sixth section of the third coupling member and the eighth
section of the fourth coupling are connected to the third/fourth transmission
oear.

D. The transmission system according to any preceding claim,
wherein the sixth section of the third coupling member and the eighth
section of the fourth coupling are directly connected to a gear wheel of the
first or second speed transtorming gears.

6. The transmission system according to claim 5, wherein the sixth
section of the third coupling member and the eighth section of the fourth
coupling are directly connected to a gear wheel of the third/fourth
transmission gear.

7. The transmission system according to claim 6, wherein the sixth
section of the third coupling member and the eighth section of the fourth
coupling are directly connected to an input gear wheel of the third/fourth
transmission gear.

8. The transmission system according to any preceding claim,
wherein the first and/or second speed transtforming gears are axially
positioned between the first friction element, and the second friction
element.

9. The transmission system according to claim 8, wherein the first
friction element 1s arranged at a first end of the transmission and/or the
second friction element 1s arranged at a second, opposite, end of the

transmission, e.g. at a side of the drive source.
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10. The transmission system according to any preceding claim,
wherein the first and/or second coupling member includes a planetary gear
set comprising at least three rotational members and a friction brake.

11. The transmission system according to any preceding claim,
wherein the first and/or second coupling member includes a planetary gear
set comprising at least four rotational members and two friction brakes.

12. The transmission system according to claam 10 or 11, wherein a
rotational member of the planetary gear set 1s directly connected to a gear
wheel of the first or second speed transtorming gears.

13. The transmission system according to any preceding claim,
wherein the first and/or second and/or third and/or fourth coupling member
includes a friction clutch, such as a wet or dry plate friction clutch.

14. The transmission system according to any preceding claim,
wherein the first speed transtorming gear includes a second, fourth and
sixth transmission gear.

15. The transmission system according to any preceding claim,
whereln the first speed transforming gear includes an eighth transmission
oear.

16. The transmission system according to any preceding claim,
wherein the second speed transforming gear includes a first, third and fitth
transmission gear.

17. The transmission system according to any preceding claim,
wherein the second speed transtorming gear includes an seventh
transmission gear.

18. The transmission system according to any preceding claim,
wherein the first speed transforming gear includes a reverse transmission
oear.

19. The transmission system according to any of claims 1-17, wherein

the transmission 1s free from a reverse transmission gear.
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20. A transmission system for a front wheel driven vehicle having an
imput arranged for connection to a drive source, and an output arranged for
connection to a load, and comprising:

a transmission comprising

an output shaft connected to the output,
a first input shatt and a first speed transforming gear
coupling the first input shatt to the output shaft, and
a second input shatt and a second speed transtorming
ocear coupling the second input shaft to the output shatt,
wherein the first and second speed transforming gears together
include:

a set of transmission gears, each including an input gear wheel
and an output gear wheel, wherein the input gear wheel 1s connected or
connectable to the first or second input shaft, and the output gear wheel 1s
connected or connectable the output shaft; and

a linking gear including a first linking gear wheel which i1s
connected or connectable to the first input shatt or the second input shaft,
and a second linking gear wheel which 1s connected or connectable to the
output shaft, wherein the first linking gear wheel meshes with the second
linking gear wheel, and wherein the second linking gear wheel 1s
rotationally coupled to an output gear wheel of one of the transmission
oears.

21. The transmission system according to claim 20, wherein the
second linking gear wheel and the output gear wheel of the one of the
transmission gears are both mounted on a common linking shaft.

22. The transmission system according to claam 21, wherein a
rotational axis of the inking shatt coincides with a rotational axis of the

output shatt.
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23. The transmission system according to any of claams 20-22,
wherein the second linking gear wheel 1s rotationally coupled to an output
ocear wheel of the a third/fourth transmission gear.
24 . The transmission system according to any of claams 20-23,
wherein the transmission comprises only one output shatt.
25. A transmission system for a front wheel driven vehicle having an
input arranged for connection to a drive source, and an output arranged for
connection to a load, and comprising:
a transmission comprising
an output shaft connected to the output,
a first input shaft and a first speed transforming gear
coupling the first input shaft to the output shaft, and
a second 1nput shaft and a second speed transtorming
oear coupling the second input shatt to the output shatft,
wherein the first and second speed transforming gears together
include a set of transmission gears comprising a third/fourth transmission
oear.
26. The transmission system according to claim 25, wherein the set of

transmission gears further comprises a first/second transmission gear.

27. The transmission system according to claim 25 or 26, wherein the
set of transmission gears further comprises a fifth/sixth or a
fifth/sixth/seventh transmission gear.

28. The transmission system according to any one of claims 25-27,
wherein the transmission comprises only one output shaft.

29. The transmission system according to any of claims 25-28,
wherein each transmission gear includes an input gear wheel and an output
ocear wheel, wherein the input gear wheel of each transmission gear 1s

connected or connectable to the first or second input shaft, and wherein the
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output gear wheel of each transmission gear 1s connected or connectable the
only one output shaft.
30. A transmission system for a front wheel driven vehicle having an
input arranged for connection to a drive source, and an output arranged for
connection to a load, and comprising:
a transmission comprising
an output shaft connected to the output,
a first input shatt and a first speed transforming gear
coupling the first input shatt to the output shaft, and
a second input shatt and a second speed transtorming
oear coupling the second input shatt to the output shatft,
wherein the first and second speed transforming gears together
include a set of transmission gears comprising a third/fourth/fifth
transmission gear.
31. The transmission system according to claim 30, wherein the set of
transmission gears further comprises first/second transmission gear.
32. The transmission system according to claim 30 or 31, wherein the
set of transmission gears further comprises sixth/seventh/eight transmission
oear.
33. The transmission system according to any one of claims 30-32,
wherein the transmission comprises only one output shaft.
34. The transmission system according to any of claims 30-33,
wherein each transmission gear includes an input gear wheel and an output
oear wheel, wherein the input gear wheel of each transmission gear 1s
connected or connectable to the first or second input shaft, and wherein the
output gear wheel of each transmission gear i1s connected or connectable the
only one output shatt.
39. A vehicle comprising a transmission system according to any of the

preceding claims.
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