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(57) ABSTRACT

A hybrid drive train for a hybrid-driven vehicle. A trans-
mission which can be shifted into different transmission
stages by shifting elements and which can be dnivingly
connected to an internal combustion engine via an internal
combustion engine shaft, to an electric machine via an
electric machine shaft, and to at least one vehicle axle via an
output shaft. The internal combustion engine shaft and a
takeofl shaft, which 1s drivingly connected to the output
shaft, can be connected together via spur gear sets which can
be shifted by means of the shifting elements, each spur gear
set forming a gear plane, of which at least one hybrid gear
plane can additionally be connected to the electric machine

shaft.
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HYBRID DRIVE TRAIN FOR A
HYBRID-DRIVEN MOTOR VEHICLE

[0001] The invention relates to a hybrid drive train for a
hybrid-drive motor vehicle according to the preamble of
claim 1.

[0002] From EP 2 792 523 A2, a hybrid drive train for a
hybrid-driven vehicle according to the preamble 1s known.
Said hybrid drive train has a transmission which can be
shifted into different transmission stages by means of shift-
ing elements and which can be drivingly connected to an
internal combustion engine via an internal combustion
engine shaft, to an electric machine via an electric machine
shaft, and to at least one vehicle axle via an output shaft. The
internal combustion engine shait can be connected to a
takeoll shaft via spur gear sets forming gear planes. The
takeodl shaft in turn outputs to the output shaft via a spur
gear stage. The gear planes of the hybrid drive have a hybrnid
gear plane which 1s dnivingly connected to the electric
machine shatt.

[0003] The aim of the invention consists 1 providing a
hybrid drive train which exhibits greater degrees of freedom
in functionality compared to the prior art, 1n a structurally
simple, installation space-saving construction.

[0004] The aim 1s achieved by the features of claim 1.
Preferred developments of the invention are disclosed 1n the
dependent claims.

[0005] According to the characterizing part of claim 1, the
hybrid gear plane E1, E2 1s part of a sub-transmission T
which has shifting elements SE-A, SE-B, SE-C, by means of
which the sub-transmission T can be decoupled from the
drive train or can be coupled thereto during the operation of
the transmission. The hybrid gear plane E1, E2 of the
sub-transmission T can therefore be immobilized during the
operation of the transmission and decoupled from the
remaining activated part of the transmission. Accordingly,
the transmission can be driven exclusively electrically, while
the internal combustion engine 1s immobilized. Conversely,
the electric machine can also be completely decoupled from
the drive train.

[0006] On the electric machine shaft, at least one shifting
clement SE-A can be arranged, by means of which the
electric machine can be decoupled from the hybrid gear
plane F1, E2 or connected thereto. In this manner, 1n the case
of shifted internal combustion engine gears, the electric
machine can be completely decoupled from the drive train.
This advantageously results 1n a reduction of the moment of
inertia of the activated sub-transmission.

[0007] In a technical transmission, the hybrid gear plane
E1, E2 can be constructed from a takeofl-side gear wheel
arranged on the takeoil shaft, a drive-side gear wheel
arranged on the internal combustion engine shatt, and a gear
wheel arranged on the electric machine shaft. The gear
wheel arranged on the electric machine shaft can be rota-
tionally mounted as a loose gear wheel on the electric
machine shait and decoupled from the electric machine shaft
or can be coupled thereto by means of the shifting element
SE-A.

[0008] In a preferred embodiment, the transmission can
comprise exactly two hybrid gear planes E1, E2. The shaft-
ing element SE-A arranged on the electric machine shaft can
be capable of being switched on both sides and can be
arranged 1n axial direction between the loose gear wheels of
the two hybrnd gear planes E1, E2. In a neutral position, the
shifting element SE-A can be decoupled from the two hybnid
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gear planes. In addition, the shifting element SE-A can either
couple the loose gear wheel of the first hybrid gear plane F1
to the electric machine shaft in a first shifting position or 1t
can couple the loose gear wheel of the second hybrid gear
plane E2 to the electric machine shaft in a second shifting
position.

[0009] It 1s preferable if the electric machine shaft i1s
completely free of fixed gear wheels, arranged 1n a rotation-
ally fixed manner thereon, of the spur gear sets forming the
gear planes of the transmission.

[0010] In addition, 1t 1s preferable if the transmission 1s
designed as an exclusively spur gear transmission, in which
the internal combustion engine, the electric machine shaft,
and the output shaft can be drivingly connected to one
another exclusively via spur gear sets. In this manner, a
transmission structure of simple construction 1s achieved,
which can be operated considerably more efliciently in
comparison to a planet gear transmission.

[0011] In another preferred embodiment, the two hybrd
gear planes can be directly adjacent 1n the axial direction and
be assembled together to form the sub-transmission which
can be immobilized during the operation of the transmission,
that 1s to say which can be decoupled from the drive train.
For the implementation of such a sub-transmission, each of
the hybrid gear planes E1, E2 can in each case have a
takeofl-side gear wheel arranged on the takeofl shaft, which
1s 1implemented as loose gear wheel and which can be
coupled to the takeoll shaft by means of a shifting element
SE-B. In addition, the drnive-side gear wheels of the two
hybrid gear planes E1, E2, which are arranged on the
internal combustion engine shaft, can also be implemented
as loose gear wheels. Said gear wheels are preferably
arranged together 1n a rotationally fixed manner on a drive-
side hollow shaift. The hollow shaft 1s rotationally mounted
coaxially on the internal combustion engine shaft and can be
coupled via exactly one shifting element, namely SE-C, to
the internal combustion engine shaft. The above-mentioned
shifting element SE-B arranged on the takeofl shaft can be
implemented so i1t can be shifted on both sides and can be
arranged 1n axial direction between the takeofl-side loose
gear wheels of the two hybrid gear planes E1, E2.

[0012] The shifting element arranged on the electric
machine shaft can be implemented as desired, for example,
as a powershift dual clutch or as a non-powershift dual
synchronization. In addition, the electric machine can be
connected on the drnive side or the takeofl side in the
transmission. In the case of a drive-side connection, the gear
wheel of the hybrid gear plane E1, E2, which 1s arranged on
the electric machine shaft, can mesh with a drive-side loose
gear wheel rotationally mounted on the internal combustion
engine shaft. In a takeofl-side connection, the gear wheel of
the hybrid gear plane E1, E2, which 1s arranged on the
electric machine shaft, can mesh with a takeofl-side loose

gear wheel which 1s rotationally mounted on the takeoil
shaft.

[0013] The above hybnid design can be implemented
based on a conventional manual transmission 1n a simple
manner and 1t can be used especially for front-wheel drive.
The rear axle can optionally be mechanically decoupled
from the front axle, but 1s drivable via separate electric
machines 1n order to implement a four-wheel drive. In the
above hybrid design, the electric machine can be positioned
preferably at the end of the transmission.
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[0014] The advantageous embodiments and/or develop-
ments of the invention which are explained above and/or
described 1n the dependent claims,—except, for example, 1n
cases of clear dependencies and/or imcompatible alterna-
tives—can be used individually or else also 1n any combi-
nation with one another.

[0015] The 1nvention and 1ts advantageous designs and
developments as well as i1ts advantages are explained in
greater detail below 1n reference to drawings.

[0016] The drawings show:

[0017] FIG. 1 a transmission structure of a hybrid trans-
mission implemented as a spur gear manual transmission
according to a first embodiment example; and

[0018] FIG. 2 1n a view corresponding to FIG. 1, a second
embodiment of the hybrid transmission.

[0019] In FIG. 1, a manual transmission 1 1s shown, which
1s part of a hybrid drive train of a hybrid-driven motor
vehicle not represented. The transmission 1 which can be
shifted by means of shifting elements into different trans-
mission stages 1s connected via an internal combustion
engine shaft 3 with inserted decoupler 4 and torsion damper
5 to an internal combustion engine 7 and via an electric
machine shaft 9 to an electric machine 11. For torque
conversion, the electric machine 11 can comprise a planetary
reduction gearing 12, represented in FIG. 1. In addition, the
transmission 1 1s drivingly connected on the output side via
an output shaft 13 to a front axle VA of the motor vehicle.
The output shaft 13 as pinion shait 1s in operative connection
with the bevel gear of a front axle differential 15.

[0020] As 1s moreover apparent from FIG. 1, the internal
combustion engine shaft 3, the electric machine shaft 9 and
a takeofl shatt 17 arranged in between are arranged in an
axis-parallel manner with respect to one another. The takeofl
shaft 17, the electric machine shaft 9 and the output shaft 13
can be drivingly connected to one another via the spur gear
sets which can be shifted via the shifting elements. The spur
gear sets form gear planes V1 to V4 and E1 as well as E2
which are arranged parallel to one another and which are all
located 1n axial direction between the internal combustion
engine 7 and the electric machine 11 according to FIG. 1.

[0021] Below, the transmission structure of the hybnd
drive 1, which 1s shown 1n FIG. 1, 1s described: Thus, in FIG.
1, the mternal combustion engine shaft 3 and the takeofl 17
are connected to one another via gear planes V1 to V4 which
are each constructed from mutually meshing loose and fixed
gear wheels. The loose gear wheels of the gear planes V1 to
V4 can be coupled to the respective supporting shaft 3, 17
via shifting elements SE-H and SE-G. The gear planes V1 to
V4 have no connection with respect to the electric machine

shaft 9.

[0022] In addition, two hybrid gear planes F1, E2 are
provided. Each hybrid gear plane E1, E2 has a takeoil-side
gear wheel 19, 21 which 1s arranged on the takeofl shait 17
and each of which meshes with a drive-side gear wheel 23,
25 arranged on the internal combustion engine shait 3, and
with a respective (electric machine-side) loose gear wheel
27, 29 arranged coaxially with respect to the electric
machine shaft 9. The takeofl-side gear wheels 19, 21 of the
hybrid gear planes E1, E2 are arranged in FIG. 1 as loose
gear wheels on the takeofl shaft 17. Accordingly, their
drive-side gear wheels 23, 25 are also rotationally mounted
as loose gear wheels on the internal combustion engine shaft
3. Between the electric machine-side loose gear wheels 27,

29 of the hybnid gear planes FE1, E2, a shifting element SE-A
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which can be shifted on both sides 1s arranged, by means of
which as well either the first hybrid gear plane E1 or the
second hybrid gear plane E2 can be coupled to the electric
machine shaft 9. The takeoil shaft 17 outputs to the output
shaft 13 via a spur gear stage St.

[0023] In the neutral position of the shifting element SE-A
shown 1n FIG. 1, the electric machine shaft 9 1s decoupled
from the drive train. In this manner, the electric machine
shaft 9 1s immobilized during the operation of the transmis-
s10m, 1.e., deactivated. Thereby, the moment of inertia of the

remaining activated transmission 1s advantageously
reduced.
[0024] As 1s moreover apparent from FIG. 1, the hybnd

gear planes E1, E2 are assembled to form a common
sub-transmission T which can be shifted completely without
torque during the operation of the transmission, that is to say
which can be completely decoupled from the drive train, so
that the sub-transmission T 1s completely immobilized. In
the sub-transmission T, i FIG. 1, the two takeoil-side gear
wheels 19, 21 of the hybrid gear planes E1, E2 are rotation-
ally mounted as loose gear wheels on the takeofl shait 17.
Between the two takeoil-side gear wheels 19, 21 of the
hybrid gear planes E1 and E2, a shifting element SE-B 1s
arranged. In the represented neutral position, the shifting
clement SE-B 1s decoupled from the two hybrid gear planes
E1l, E2 and can be shifted axially on both sides. I.e., either
the first or the second hybrid gear plane E1, E2 can be
coupled to the takeotl shaft 17. In addition, in FIG. 1, the two
drive-side gear wheels 23, 25 of the hybrid gear planes E1,
E2 are arranged in a rotationally fixed manner together on a
drive-side hollow shaft 31 which 1s rotationally mounted
coaxially on the internal combustion engine shaft 3. The
drive-side hollow shaft 31 can be coupled to the internal
combustion engine shatt 3 in a manner with reduced number
of components via exactly one shifting element SE-C.

[0025] The transmission 1 shown 1n FIG. 1 has a total of
16 gear wheels and five synchronizations. In the transmis-
sion 1, 1t 1s possible to shift six internal combustion engine
direct gears VM1 to VM6 which use only one gear plane, but
no internal combustion engine torsion gears which use at
least two gear planes:

[0026] In the direct gears VM1 and VM2, the shifting
clement SE-H 1s shifted to the left or to the right, while the
sub-transmission T 1s immobilized. In the direct gear VM3,
SE-C 1s shifted to the left and SE-B to the left. This means
that the sub-transmission T (with both hybrid gear planes

E1, E2) 1s activated. The same also applies to the direct gear
VM4 1n which SE-C 1s shifted to the left and SE-B 1s shifted

to the right. In the direct gears VMS and VM6, the sub-
transmission T 1s deactivated. In the direct gear VM5, SE-G
1s shifted to the left. In the direct gear VM6, SE-G 1s shifted
to the right.

[0027] In exclusively electric motor operation, the sub-
transmission T 1s always activated, and up to four electric
motor gears can be shifted, that 1s to say the following two
direct gears EM1, EM2 as well as two torsion gears EM3 to
EM4:

[0028] Thus, mn the direct gear EM1, the shifting element
SE-A 1s shifted to the left and the shifting element SE-B 1s
shifted to the left. In the direct gear EM2, the shifting
clement SE-A 1s shifted to the right, and the shifting element
SE-B 1s shifted to the right.

[0029] In the electric motor torsion gear EM3, the shifting
clement SE-A 1s actuated to the left and the shifting element
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SE-B 1s actuated to the right. This results in a load path
which extends from the electric machine 11 via the shifting
clement SE-A, the first hybrid gear plane E1 to the drive-
side hollow shaft 31 and which extends from there to the
takeoll shaft 17 via the second hybrid gear plane E2 and the
shifting element SE-B.

[0030] In the electric motor torsion gear EM4, the shifting
celement SE-A 1s actuated to the right, and the shifting
clement SE-B 1s actuated to the left. This results 1n a load
path which extends from the electric machine 11 via the
shifting element SE-A, the second hybrid gear plane E2 to
the drive-side hollow shait 31 and which extends from there
to the takeofl shaft 17 via the first hybrid gear plane E1 and
the shifting element SE-B.

[0031] From the above internal combustion engine gears
VM1 to VM6 and the electric motor gears EM1 to EM4, in
combination, hybrid gears can be implemented, 1n which
electric motor and internal combustion engine gears are
shifted 1n combination.

[0032] Below, special types of driving modes which can
be implemented by means of the transmission 1 shown in
FIG. 1 are pointed out:

[0033] Thus, by means of the transmission structure
shown 1n FIG. 1, standstill charging of the electric machine
11 1s possible, if the vehicle 1s 1n vehicle standstill, for
example, at a traflic light or 1n a traffic jam. In this case, for
example, both the shifting element SE-C and also the
shifting element SE-A can be actuated to the left, 1n order to
connect the internal combustion engine shaft 3 via the first
hybrid gear plane E1 to the electric machine 1. Thereby, a
torque flow can occur from the internal combustion engine
7 to the electric machine 11 via the internal combustion
engine shaft 3 and the first hybrid gear plane E1.

[0034] In addition, by means of the electric machine 11, an
internal combustion engine start can be carried out. The
electric machine 11 can start the internal combustion engine
7 via a load path 1n which, for example, the shifting element
SE-A 1s actuated to the right, and the shifting element SE-C
1s actuated to the left.

[0035] Furthermore, in FIG. 1, a shifting process can
occur between the internal combustion engine gears VML,
VM2, VMS and VM6 with the help of the electric machine
11 without interruption of traction, and namely with the help
of the electric motor gears EM1, EM2 which act as auxiliary
gears during internal combustion engine shifting. Such a
shifting process 1s started with an opening of the decoupler
4 1n order to decouple the internal combustion engine 7 from
the transmission 1. During the shifting process occurring
between the internal combustion engine gears, an inserted
electric motor auxiliary gear makes available an auxiliary
load path which extends from the electric machine 11 to the
drive side. During the shifting process (that 1s to say when
the internal combustion engine 7 1s decoupled from the drive
train by means of the decoupler 4), the electric machine 11
can thus generate a drive torque which 1s transmitted to the
takeodl side via the auxiliary load path.

[0036] The above situation 1s explained below 1n reference
to a shifting process without interruption of ftraction,
between the fifth and the sixth internal combustion engine
gear, during which shifting process the electric motor second
gear EM2 acts as auxiliary gear: Thus, 1n the transmission 1
of FIG. 1, in the internal combustion engine fifth gear VMS,
the shifting element SE-G 1s shifted to the left. Thereby, a
load path extends from the internal combustion engine 7, the

Oct. 24, 2019

gear plane V3, the takeoll shaft 17 to the takeoii-side spur
gear drive St, while the sub-transmission T 1s deactivated
(1immobilized). At the beginming of the shifting process, the
decoupler 4 1s released, and the shifting element SE-G 1s
shifted into 1ts neutral position. In addition, the electric
motor gear EM2 acting as auxiliary gear 1s inserted, that 1s
to say the shifting element SE-A and the shifting element
SE-B are both actuated to the right, and the electric machine
11 1s started. This results in load transmission from the
electric machine 11 to the takeoil side, during which the
electric machine 11 generates a torque which can be adjusted
as desired.

[0037] The shifting process into the target gear VM6 1s
continued, 1n that the shifting element SE-G 1s shifted from
its neutral position to the right. Thereby, a load path from the
internal combustion engine 7 via the shifting element SE-G,
the gear plane V4 and the takeoil shaft 17 up to the
takeoll-side spur gear drive St 1s set up. At the end of the
shifting process, the decoupler 4 1s closed again, that 1s to
say the internal combustion engine 7 1s started up, and the
electric machine 11 1s turned off again, so that the target gear
VM6 1s shifted, and a load transmission from the internal
combustion engine 7 to the takeofl side occurs again.

[0038] In contrast to shifting processes between the inter-
nal combustion engine gears VM1, VM2, VMS and VM6, a
shifting process between the internal combustion engine
third gear VM3 and the internal combustion engine fourth
gear VM4, that 1s to say between the hybrid gear planes Fl
and E2, cannot be assisted by means of an electric motor
gear. In the transmission 1 shown 1n FIG. 1, during the above
shifting process, no auxiliary load path can be provided by
the electric machine 11, since the internal combustion
engine 7 and the electric machine 11 both output via the
common shifting element SE-B to the takeoil shatt 17. Thus,
in FIG. 1, no shifting without interruption of traction 1s
possible between the third and the fourth internal combus-
tion engine gear.

[0039] In addition, by means of the transmission 1 shown
in FIG. 1, an electric motor startup from vehicle standstill or
a boost operation 1s possible, 1n which multiple electric
motor gears for individual internal combustion engine gears
are available for boosting.

[0040] In FIG. 1, an electric motor reverse gear 1S pro-
vided, 1n which the electric machine 11 1s to be operated in
reverse direction.

[0041] In contrast thereto, in FIG. 2, the transmission 1 has
an additional reverse-gear gear plane R which 1s designed as
a spur gear set. The reverse-gear gear plane R 1s constructed
from a drive-side gear wheel 59 which 1s loosely mounted on
the internal combustion engine shait 3, an intermediate gear
wheel 61 meshing therewith, and a takeoll-side gear wheel
63 mounted 1n a rotationally fixed manner on the takeofl
shaft 17 and which meshes with the intermediate gear wheel
61. The basic construction of the transmission structure
shown 1n FIG. 6 has largely the same design as the trans-
mission structure shown in FIG. 2, except for the additional
reverse-gear gear plane R which i1s arranged 1n axial direc-
tion between the second hybrid gear plane E2 and the
planetary reduction gearing 12. In addition, in FIG. 2, n
contrast to FIG. 1, the shifting element SE-C 1s designed so
that 1t can be shifted on both sides and 1t 1s positioned in
axial direction between the drive-side hollow shatt 31 and
the drive-side loose gear wheel 59. In a shifting actuation to
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the right, the internal combustion engine shaft 3 1s drivingly
connected to the reverse-gear plane R wvia the shifting
element SE-C.

[0042] The invention relates to a hybrid drive train for a
hybrid-driven vehicle, comprising a transmission (1), in
particular a manual transmission, which can be shifted into
different transmission stages by means of shifting elements
and which can be drivingly connected to an internal com-
bustion engine (7) via an internal combustion engine shaft
(3), to an electric machine (11) via an electric machine shaft
(9), and to at least one vehicle axle (VA) via an output shait
(13), wherein the 1internal combustion engine shaft (3) and a
takeotl shaft (17), which 1s drivingly connected to the output
shaft (13), can be connected together via spur gear sets
which can be shifted by means of the shifting elements, each
spur gear set forming a gear plane (V1 to V4, E1, E2), of
which at least one hybrid gear plane (E1, E2) can addition-
ally be connected to the electric machine shait (9). Accord-
ing to the mvention, the hybrnid gear plane (E1, E2) 1s part
ol a sub-transmission (1) which has shifting elements (SE-
A, SE-B, SE-C), by means of which the sub-transmission
(T) can be decoupled from the drive train or can be coupled
thereto during operation of the transmission.

1-9. (canceled)

10. A hybrid drive train for a hybrnid-driven vehicle,
comprising:

a transmission, 1n particular a manual transmission, which
can be shifted into different transmission stages by
shifting elements and which can be drivingly connected
to an internal combustion engine via an internal com-
bustion engine shaft, to an electric machine via an
electric machine shaft, and to at least one vehicle axle
via an output shaft, wherein the internal combustion
engine shaft and a takeofl shaft, which 1s drivingly
connected to the output shaft, can be connected
together via spur gear sets which can be shifted by the
shifting elements, each spur gear set forming a gear
plane, of which at least one hybrid gear plane can
additionally be connected to the electric machine shaft,
wherein the hybrid gear plane 1s part of a sub-trans-
mission which has shifting elements, by which the
sub-transmission can be decoupled from the drive train
or can be coupled thereto during operation of the
transmaission.

11. The drnive train according to claim 10, wherein the
hybrid gear plane has a takeoil-side gear wheel arranged on
the takeofl shaft, a drive-side gear wheel arranged on the
internal combustion engine shaft, and an electric machine-
side gear wheel, and wherein in particular the electric
machine-side gear wheel 1s rotatably mounted as a loose
gear wheel coaxially on the electric machine shaft, and 1n
particular a non-powershiit synchronization can be
decoupled from the electric machine shaft or can be coupled
thereto by a first shifting element, and 1n that the takeofi-side
gear wheel of the at least one hybrid gear plane, which 1s
arranged on the takeofl shaft, 1s a loose gear wheel which
can be coupled to the takeofl shaft or can be coupled thereto
by a second shifting element, and/or 1n that the drive-side
gear wheel of the hybrid gear plane, which 1s arranged on the
internal combustion engine shaft, 1s a loose gear wheel
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which can be coupled to the internal combustion engine
shaft by a third shifting element.

12. The drnive train according to claim 11, wherein the
sub-transmission has exactly two hybrid gear planes and
wherein 1n particular the first shifting element arranged on
the electric machine shaft can be shifted on both sides and
1s arranged 1n an axial direction between the loose gear
wheels of the two hybrid gear planes, wherein, 1n a neutral
position, the first shifting element 1s decoupled from the two
hybrid gear planes, and the first shifting element either
couples the loose gear wheel of the first hybrid gear plane to
the electric machine shaft in a first shifting position or 1t
couples the loose gear wheel of the second hybrid gear plane
to the electric machine shaft in a second shifting position.

13. The drive train according to claim 12, wherein the
second shifting element arranged on the takeoil shaft can be
shifted on both sides and 1s arranged in an axial direction
between the takeoll side loose gear wheels of the two hybrid
gear planes, wherein the shifting element either couples the
takeofl-side loose gear wheel of the first hybrnid gear plane
to the takeofl shaft 1n a first shifting position or couples the
takeolil-side loose gear wheel of the second hybrid gear
plane to the takeofl shaft 1n a second shifting position.

14. The drive train according to claim 12, wherein the two
hybrid gear planes are components of the sub-transmission
which can be immobilized during the operation of the
transmission, that 1s to say decoupled from the drive train,
and wherein, 1n particular in the sub-transmission, the drive-
side loose gear wheels of the two hybrid gear planes,
arranged on the internal combustion engine shaft, are
arranged together 1n a rotationally fixed manner on a hollow
shaft which 1s rotationally mounted coaxially on the internal
combustion engine shaft and which can be coupled to the
internal combustion engine shaft via exactly the third shaft-
ing element.

15. The drive train according to claim 10, wherein the
electric machine shaft 1s free of fixed gear wheels, arranged
in a rotationally fixed manner thereon, of the spur gear sets
forming the gear planes.

16. The drive train according to claim 10, wherein the
takeoll shaft 1s connected via a spur gear stage to the output
shaft and 1n that 1n particular all the gear planes are arranged
in the axial direction between the spur gear stage and the
electric machine, and/or 1n that the at least one hybrid gear
plane, 1n particular the two hybrid gear planes, are arranged
directly adjacently on the electric machine.

17. The drive train according to claim 10, wherein the
clectric machine 1s connected on the takeofl side and
wherein, for the takeofl-side connection of the electric
machine, the electric machine-side gear wheel of the hybrid
gear plane meshes with the takeofl-side loose gear wheel
rotationally mounted on the takeofl shatt.

18. The drive train according to claim 10, wherein the
electric machine 1s connected on the drive side and wherein,
for the drive-side connection of the electric machine, the
clectric machine-side gear wheel of the hybrid gear plane
meshes with the drive-side loose gear wheel rotationally
mounted on the internal combustion engine shaft.
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