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A transmission and differential gearing with a housing, with
an input shaft and two output shafts arranged coaxially with
respect to the input shaft, wherein a transmission section and
a differential section are provided, wherein the transmission
section has two planet stages, namely an input stage and a
load stage, wherein the sun wheel of the input stage is actively
connected to the input shaft, wherein the load stage has a ring
gear fixed to the housing, and the sun wheel of said load stage
can be or is actively connected via a web to at least one planet
wheel of the input stage, and wherein at least one planet wheel
of the load stage is actively connected via a web to an input
shaft of the differential section. The requirement for construc-
tion space is reduced and the use flexibility increased by the
fact that the ring gear of the input stage can be coupled
actively and for conjoint rotation to, or can be decoupled
from, a planet carrier of the planet wheel of the input stage or
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B6OK 1/00 (2006.01) stage via a correspondingly provided and/or arranged cou-
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TRANSMISSION AND DIFFERENTIAL
GEARING AND ENGINE AND GEARING
UNIT

[0001] The invention relates to a transmission and differ-
ential gear train having a housing, an input shaft and two
output shafts arranged coaxially to the input shaft, whereby a
transmission section and a differential section are provided,
whereby the transmission section has two planet stages,
namely an input stage and a load stage, whereby the sun wheel
of the input stage is operatively connected to the input shaft,
whereby the load stage has an internal ring gear affixed in the
housing and the sun wheel can be or is operatively connected
to at least one planet wheel of the input stage via a planet arm,
and whereby at least one planet wheel of the load stage is
operatively connected to an input shaft of the differential
section via a planet arm. The invention also relates to a motor
and gear unit having an electric motor onto which the above-
mentioned transmission and differential gear train is coaxi-
ally flanged.

[0002] Familiar designs of transmissions in electric
vehicles (EV) are based on conventional transmissions for
purposes of coupling to internal combustion engines. These
transmissions have an axial offset between the input shaft and
the output shaft, in other words, between the rotor shaft of the
electric motor (e-motor) and the wheel shafts. The flange
shafts leading to the wheels run essentially axis-parallel to the
drive machines (electric motor or internal combustion
engine) and past them. The drive machine is usually
uncoupled in the classic manner, namely, by means of a
friction clutch situated directly behind the electric motor. This
configuration of the uncoupling mechanism is described, for
example, in German patent application DE 10 2007 043 016
Al.

[0003] For many electric vehicle applications or hybrid
drives, it is sufficient to connect the electric motor to the
wheels by means of only one fixed gear transmission or to
operatively connect it to the wheels. The electric motor pro-
vides a high torque starting right from when the (motor)
vehicle is at a standstill, thus dispensing with the start-up
element that is necessary in conventional powertrains (with
internal combustion engines). The transmission converts the
torque of the electric motor, so that the vehicle can start up at
its limit of grip. In some vehicle applications, however, the
gear transmission ratio defined by this is not sufficient to
actually reach the desired final vehicle speed at the maximum
rotational speed of the electric motor. In these cases, an addi-
tional gear transmission ratio has to ensure that, by means of
the electric drive, in other words, by means of the electric
motor, not only the required “start-up performance” but also
the ultimately desired final speed of the motor vehicle can be
achieved. Up until now, however, transmission manufacturers
have only produced “two-speed drives” for purely electric
vehicles in the axis-parallel design described above.

[0004] Thus, gear trains that are structured coaxially to the
electric motor are also known that have a transmission section
with two planet stages (planetary gears). Here, the transmis-
sion section has separate planetary gears coaxially arranged
in series, whereby the gear train thus created only requires a
small radial and axial installation space and it can provide the
requisite total transmission ratio without any problems. Cur-
rently, several embodiments of this gear train are being devel-
oped and refined; thus, for instance, a coupling mechanism is
known which uncouples the electric motor from the power-
train of such a transmission, whereby the uncoupling mecha-

Jan. 28, 2016

nism is actuated electromechanically and can be integrated
into the transmission so as to be essentially “installation-
space neutral”.

[0005] However, other hybrid drive systems for motor
vehicles are also known from the state of the art. For instance,
German patent specification DE 44 31 929 C1 discloses a
transmission that improves the start-up capacity of a motor
vehicle in that there is a separate reduction gear, for example,
a planetary gear, located on the intermediate shaft between
the drive pinion and another toothed wheel.

[0006] FEuropean patent specification EP 0 536 230 B1 also
discloses a transmission for a motor vehicle which is partially
configured as a planetary gear, whereby coupling mecha-
nisms, especially sliding muff-type coupling mechanisms,
can serve to couple the internal ring gear of the planetary gear
to various components.

[0007] German patent application DE 32 30 121 Al also
discloses a hybrid drive system for vehicles with which, in
order to achieve a particularly efficient and effective function
of such a drive system, the crankshaft (which is configured
without a flywheel) of the reciprocating piston internal com-
bustion engine is or can be connected via a first coupling
mechanism directly to the rotor of the electric motor that
functions as a flyweight for the drive motor and that is or can
be connected to the input shaft of the gear train via another
coupling mechanism. The construction resources required
here, however, are substantial.

[0008] Finally, German patent application DE 199 03 936
Al discloses a transmission for motor vehicles comprising
two planetary gears that are each coupled to a transmission
shaft on which there are input toothed wheels for various gear
transmission ratios. The planetary gears arranged here are
situated in the same plane, whereby each planetary gear is to
be coupled to a separate electric machine. Here, too, the
construction resources required are substantial, especially
when two electric motors are to be provided.

[0009] Finally, German patent application DE 100 01 602
Al discloses a transmission in which a planet set or a plan-
etary gear system is employed in order to double the number
of speeds that are to be provided, and German patent appli-
cation DE 197 23 776 Al discloses an electric single-wheel
drive for a vehicle which is intended to achieve a large speed
range for the vehicle, whereby a transmission that can shift
between at least two rotational speed transmission stages is
arranged between the electric motor and the final drive trans-
mission.

[0010] A problematic aspect of the hybrid drives known
from the state of the art or of the transmissions employed for
them is that the construction resources required and the req-
uisite installation space are substantial. This is especially the
case when, in order to cover a large speed range for the motor
vehicle, the transmission is supposed to be configured so as to
be “two-speed”, in other words, to have at least two gears or
two gear stages with the appropriate transmission. The shift-
ing mechanisms provided for this purpose and their arrange-
ment or their components require a great deal of installation
space in the prior-art transmission systems.

[0011] Before this backdrop, the invention is based on the
objective of configuring and refining the above-mentioned
transmission and differential gear train in such a way that, on
the one hand, the gear train allows the implementation of
two-gear stages and, on the other hand, it essentially avoids
increasing the installation space needed for the gear train,
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whereby, at the same time, the flexibility of use and the
efficiency of the gear train are improved.

[0012] The above-mentioned objective is thus achieved in
that, by means of a coupling mechanism that is appropriately
provided and/or arranged, the internal ring gear of the input
stage can be operatively and non-rotatably coupled to or
uncoupled from a planet carrier of the planet wheel of the
input stage or else coupled to or uncoupled from a planet
carrier of the planet wheel of the load stage.

[0013] Owing to the positive-fit configuration of the cou-
pling mechanism, along with its appertaining components,
the coupling mechanism can be integrated into the gear train
in a particularly “installation-space neutral” manner. For this
purpose, already existing flange positions and/or already
existing housing surfaces as well as already existing gear
teeth of the input shaft and/or of other shafts can be used as
well. Shifting from the first gear stage to the second gear stage
of the gear train can be done essentially load-free since the
relative rotational speeds can be synchronized by the drive
motor. Uncoupling is done in the “neutral” shifting position
of the coupling mechanism. In addition, in order for the
vehicle to be towed, it is also possible to have or to select
“manual” uncoupling (mechanically or electrically). As will
be explained more comprehensively in the elaborations
below, the transmission and differential gear train according
to the invention has two planet stages (planetary gears)
arranged in series, namely, an input stage and a load stage.
These two planet stages are permanently coupled to each
other by means of appropriate connections (planet arms), thus
effectuating the envisaged transmission ratio. Additional
transmission ratios, namely, a first and second gear stage, can
be generated when these connections are released or changed,
namely, by means of the above-mentioned coupling mecha-
nism. In this manner, several—here, preferably two—gear
stages can be implemented, without the need to integrate
additional toothed wheel stages. The large gear ratio between
the two gear stages that is generally required for electric
drives can be achieved especially when a planet stage is
completely short-circuited (rotates as a block). This should
preferably be the case particularly in the higher gear, in other
words, when the second gear stage is implemented, since
longer holding times normally occur here. In the preferred
embodiment being achieved here, the first gear stage is now
implemented in that the coupling mechanism operatively and
non-rotatably couples the internal ring gear of the input stage
to a planet carrier of the planet wheel of the load stage,
whereby the second gear stage is implemented in that the
coupling mechanism operatively and non-rotatably couples
the internal ring gear of the input stage to a planet carrier of
the planet wheel or to the planet set of the input stage. This
will be elaborated upon in detail below. In particular, the
above-mentioned drawbacks are avoided and commensurate
advantages are achieved, whereby an uncoupling of the elec-
tric motor can additionally be used in order to effectuate an
energy-saving “coasting operation” of a single-axle-driven
vehicle, or else in order to increase the efficiency of a two-
axle-driven vehicle (by uncoupling one axle during partial-
load operation). The differential section can advantageously
be configured as a spur gear differential, particularly as a
double planet wheel set in which the planet arm serves as the
input shaft and each sun wheel is connected to an output shaft.
In a particularly advantageous variant, the bolts that support
the planets of the load stage can be together with the bolts that
support the first group of the planets of the spur gear differ-
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ential. As a result, the application possibilities of the gear train
according to the invention are increased while, at the same
time, the installation space is correspondingly reduced.
[0014] There are numerous possibilities to advantageously
configure and refine the transmission and differential gear
train according to the invention. In this context, reference is
hereby made to the claims that are subordinate to claim 1. The
preferred embodiment of the invention will be explained in
greater detail below on the basis of the description below and
on the basis of the accompanying drawings.

[0015] The drawing shows the following:

[0016] FIG. 1: a schematic view of a drive unit of a motor
vehicle having the motor and gear unit according to the inven-
tion, depicting the positioning of the coupling mechanism in
its neutral position;

[0017] FIG. 2: a schematic view of a drive unit of a motor
vehicle having the motor and gear unit according to the inven-
tion, depicting the positioning of the coupling mechanism in
order to implement the first gear stage, namely, with the
coupling of the appertaining internal ring gear to the planet
carrier of the load stage;

[0018] FIG. 3: a schematic view of a drive unit of a motor
vehicle having the motor and gear unit according to the inven-
tion, depicting the positioning of the coupling mechanism in
order to implement the second gear stage, namely, with the
coupling of the appertaining internal ring gear to the planet
carrier of the input stage;

[0019] FIG. 4: a schematic, partially cutaway view of the
essential components of the gear train with the coupling
mechanism in the neutral position;

[0020] FIG. 5: a schematic, partially cutaway view of the
components from FIG. 4, with the coupling mechanism,
whereby the internal ring gear of the input stage is operatively
coupled to the planet carrier of the load stage;

[0021] FIG. 6: essentially the components shown in FIGS.
4 and 5, in a schematic view with the coupling mechanism,
whereby the internal ring gear of the input stage is coupled to
the planet carrier of the planet wheel of the input stage; and
[0022] FIG. 7: the essential components of the coupling
mechanism, namely, the sliding muff-type coupling mecha-
nism and the coupling ring as well as the gearshift fork and
additional components, in a schematic, slightly perspective
view.

[0023] FIGS. 1 to 3 show a schematic view of a transmis-
sion and differential gear train 1 for a vehicle, especially for a
motor vehicle (not shown in greater detail here), whereby the
housing 25 of the transmission and differential gear train 1 is
also shown only schematically.

[0024] The transmission and differential gear train 1 has an
input shaft 2 and two output shafts 3 and 4 arranged coaxially
to the input shaft 2. The transmission and differential gear
train 1 has a transmission section and a differential section
configured as a spur gear differential 5. The transmission
section (not shown in greater detail here) has two planet
stages (especially two planetary gears axially arranged in
series), namely, an input stage 6 and a load stage 7.

[0025] Inthenormal “half-view” shown in FIGS. 1 to 3, the
appertaining elements of the transmission and differential
gear train 1 can be clearly seen. For this reason, FIGS. 110 3
only show the “upper half” of the actually rotation-symmetri-
cal device, namely, the essential rotating components of the
transmission and differential gear train 1, in schematic form.
The drive unit depicted here, namely, the transmission and
differential gear train 1 shown here, serves to transfer a torque
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generated by a drive motor, especially an electric motor 8,
onto the driving wheels, i.e. the wheels 9 and 10 of a driven
axle of a motor vehicle.

[0026] FIGS. 1 to 3 schematically show the essential com-
ponents of the transmission and differential gear train 1,
whereby the positioning of the coupling mechanism KV,
which will be elaborated upon more extensively below, is
schematically shown in FIG. 1 or 2 and in FIG. 3. The posi-
tioning and also the configuration of the coupling mechanism
KV shown here will be elaborated upon once again in greater
detail below, especially on the basis of FIGS. 4 to 6. Before
that, additional components of the transmission and differen-
tial gear train 1 shown here will be elaborated upon as well as
explained in greater detail below.

[0027] Thetransmission and differential gear train 1, which
serves to transfer the torque from the drive motor—here, the
electric motor 8—to the wheels 9 and 10, consists essentially
of three functional groups. These are the input stage 6, the
load stage 7 and a differential stage or a differential section,
which can also be referred to or configured here as a spur gear
differential 5. The individual stages 6, 7 and 5 are adjacent to
each other in the order mentioned here and are arranged
compactly next to each other or axially adjacent to each other.
[0028] The drive motor—here the electric motor 8—has an
output shaft 11 which is arranged concentrically to the motor
windings (not shown in greater detail here) and which is
especially configured as a hollow shaft. Adjoining this output
shaft 11, there is the input shaft 2—likewise configured as a
hollow shaft—of the transmission and differential gear train
1, but both components can also be configured as an integral
part. The transmission section, as already mentioned, has two
planet stages, namely the input stage 6 and the load stage 7.
The sun wheel 12 ofthe input stage 6 is operatively connected
to the input shaft 6, whereby the load stage 7 has an internal
ring gear 13 which is affixed in the housing, and the sun wheel
14 of the load stage 7 is or can be operatively connected via a
planet arm 15 to at least one planet carrier 18a of the planet
wheel 16, especially to the planet set of the input stage 6. In
this context, depending on the embodiment, the planetarm 15
and the planet carrier 184 can be configured as separate parts
oras integrated parts or else as an integral part. Finally, at least
one planet wheel 17 of the load stage 7 or of the planet set is
operatively connected via a planet arm 20 or via the planet
carrier 185 to an input shaft of the spur gear differential 5.
[0029] It can be seen from the elaborations above that the
input stage 6 has a sun wheel 12, a planet set, especially at
least one planet wheel 16, preferably several planet wheels
16, as well as—now being mentioned—an internal ring gear
19, whereby the load stage 7 has a sun wheel 14, a planet set,
especially at least one planet wheel 17, preferably several
planet wheels 17, and an internal ring gear 13, as can be seen
in FIGS.1to 3.

[0030] Together, the input stage 6 and the load stage 7 form
the transmission section of the transmission and differential
gear train 1, yielding a corresponding total transmission sys-
tem.

[0031] The planet arm 20 of the load stage 7 serves as the
output element of the transmission section. By means of this
planet arm 20, the transmission section is operatively con-
nected to the spur gear differential 5, here especially to a
double set of planet wheels 21 and 22, which intermesh. By
means of the familiar arrangement of the spur gear differen-
tial 5, the planet wheels 21 and 22 transfer the appropriate
rotation to the respective output shafts 3 and 4 of the trans-
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mission and differential geartrain 1. In this context, the planet
carriers 186 and the planet arm 20 can be configured as an
integral part.

[0032] Ascanbeseenin FIGS. 1 to 3, a parking lock wheel
23 is additionally provided in order to implement a parking
lock, whereby the parking lock wheel 23 is connected via an
appropriate planet arm 24 (or a parking lock shaft) to the
planet wheel 16 or to the corresponding planet set of the input
stage 6 and it engages with a parking lock mechanism pro-
vided in the housing 25.

[0033] It fundamentally applies that, in order to transfer the
appropriate torque via a planet stage, the appertaining com-
ponents have to be operatively connected, that is to say, the
free rotation of, for instance, a sun wheel or of an internal ring
gear would cause an uncoupling of the appertaining planet
stage, so that a torque could no longer be transferred.

[0034] Theabove-mentioned drawbacks are now prevented
in that, by means of an appropriately provided and/or
arranged coupling mechanism VK, the internal ring gear 19 of
the input stage 6 can be operatively and non-rotatably coupled
to as well as uncoupled from a planet carrier 18a of the planet
wheel 16, and correspondingly coupled to as well as
uncoupled from the planet set of the input stage 6, or else
coupled to as well as uncoupled from a planet carrier 185 of
the planet wheel 17 of the load stage 7. The first and second
gear stages are then implemented by means of the above-
mentioned alternatives.

[0035] FIG. 1 shows the coupling mechanism KV in its
neutral position, while FIG. 2 shows the coupling mechanism
KV in aposition in which the internal ring gear 19 of the input
stage 6 is coupled to the planet carrier 185 of the load stage 7,
while FIG. 3 shows the coupling mechanism KV in the posi-
tion in which the internal ring gear 19 of the input stage 6 is
operatively coupled to the planet carrier 18a of the planet
wheel 16 or to the planet set of the input stage 6. In the latter
case, the input stage 6 rotates “as a block”, thus implementing
the additional, second gear stage of the transmission and
differential gear train 1. This means that, if the internal ring
gear 19 of the input stage 6 is operatively, especially non-
rotatably, coupled to the planet carrier 185 of the load stage 7,
the first gear stage is implemented in the transmission and
differential gear train 1 which preferably effectuates a trans-
mission ratio between 7.0 and 11.3, especially 9.5, whereby
the second gear stage in the gear train is implemented when
the internal ring gear 19 of the input stage 6 is non-rotatably
connected to the planet carrier 18a of the planet wheel 16 or
to the planet set of the input stage 6, and consequently, the
entire stage rotates “as a block™; in the latter case, the total
transmission ratio in the gear train is preferably between 3.2
and 4.2, especially 3.9.

[0036] Even though FIGS. 1 to 3 show that the coupling
mechanism KV can be integrated into the transmission and
differential gear train 1 installation-space neutrally, the man-
ner in which this has been implemented in the concrete tech-
nical configuration or arrangement of the appertaining com-
ponents is shown in FIGS. 4 to 6, which will be elaborated
upon in greater detail below.

[0037] First of all, the coupling mechanism KV is config-
ured and/or realized in such a way that the coupling or uncou-
pling of the appertaining elements is implemented by the
positive-fit elements that have been provided, as a result of
which especially a positive-fit coupling is achieved. The cou-
pling mechanism KV has a coupling ring 26, a coupling
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wheel 27 and a clutch drive ring 28 (which can also be
referred to as a second coupling wheel).

[0038] FIGS. 4 to 6 clearly show the coupling mechanism
KV with the appertaining components, namely, the coupling
ring 26, the coupling wheel 27 and the clutch drive ring 28. As
is shown in FIGS. 4 to 6, however, even in the case of a
different positioning of the coupling mechanism KV, namely,
of the coupling ring 6 (which can also be referred to as the
synchronous ring), when it is moved to the right or to the left,
there is no need to enlarge the installation space of the gear
train, in other words, of the transmission and differential gear
train 1, which especially translates into the above-mentioned
advantages. Since the coupling mechanism KV and its com-
ponents are configured in such a way that the coupling or
uncoupling of the appertaining elements/components is
implemented by means of positive-fit elements that have been
provided and that do not take up an unnecessarily large instal-
lation space, it is possible to attain the above-mentioned
advantages.

[0039] Making reference to FIGS. 4 to 6, the following can
now be elaborated upon:

[0040] The coupling mechanism KV is now configured in
such a way that, to start with, it has the coupling ring 26,
which can be moved in the axial direction and which is
non-rotatably connected to the internal ring gear 19 of the
input stage 6. For this purpose, the inner circumference of the
coupling ring 26 has an internal spline while the outer cir-
cumference of the internal ring gear 19 has an external spline,
whereby these two engage with each other.

[0041] FIG. 4 shows the coupling mechanism KV in its
neutral position; here, the coupling ring 26 is not connected
non-rotatably to the coupling wheel 27 or to the clutch drive
ring 28. However, since the coupling ring 26 is arranged so
that it can move axially on the internal ring gear 19, and the
coupling ring 26 as well as the internal ring gear 19 have
splines that engage with each other, the internal ring gear 19
can now be non-rotatably connected by means of the coupling
ring 26, namely, either to the coupling wheel 27 or to the
clutch drive ring 28.

[0042] Here, the clutch drive ring 28 is operatively or non-
rotatably connected to the planet carrier 184.

[0043] The coupling ring 27 is operatively connected to the
planet carrier 18a of the planet wheel 16 of the input stage 6,
as can be seen in FIGS. 4 to 6.

[0044] In order to now operatively connect the coupling
wheel 27 to the planet carrier 18a or to the planet carriers 18a
of the planet wheels 16 of the input stage 6, teeth that match
the spline of the coupling ring 26 are provided on the outer
circumference of the coupling ring 27. Therefore, when the
coupling ring 26 is moved to the right, as shown in FIG. 6,
then the spline on the inner circumference of the coupling ring
26 engages with teeth provided on the outer circumference of
the coupling ring 27, so that both components are non-rotat-
ably connected to each other and, in the final analysis, the
internal ring gear 19 of the input stage 6 is then non-rotatably
connected to the planet carrier(s) 18a of the planet wheels 16
of'the input stage 6, so that, in this case, the entire planet stage
rotates “as a block™ and thus also the second gear stage of the
gear train, namely of the transmission and differential gear
train 1, has been implemented or engaged. For this reason,
FIG. 6 corresponds to the schematic view shown in FIG. 3.
Therefore, in order to operatively couple or implement the

Jan. 28, 2016

second gear stage, the coupling ring 26 can be moved by the
coupling wheel 27, as shown in FIG. 6 (namely, moved to the
right here).

[0045] Asshown in FIG. 5, the coupling ring 26 can also be
moved to the left, in which case the coupling ring 26 engages
with the clutch drive ring 28. As already mentioned, the clutch
drive ring 28 is preferably arranged and/or attached non-
rotatably to the planet carrier 185 of the load stage 7 and it has
external teeth (not shown here). The coupling ring 26 has
internal teeth that can be made to engage with the teeth of the
clutch drive ring 28 and it can be moved at least partially onto
the clutch drive ring 28 in order to achieve the operative
coupling. The operative coupling of the coupling ring 26 and
of the clutch drive ring 28 is shown here in FIG. 5, whereby
FIG. 5 corresponds essentially to the schematic view shown
in FIG. 2. Consequently, FIGS. 2 and 5 show the implemen-
tation of the first gear stage in the gear train, here in the
transmission and differential gear train 1.

[0046] Therefore, FIGS. 1 to 6 show the transmission and
differential gear train 1 or the motor and gear unit having an
electric motor 8 and a transmission and differential gear train
1 flanged coaxially onto the electric motor 8. In this context,
the output shaft 11 of the electric motor 8 is connected to the
input shaft 2 of the geartrain 1 and it is configured as a hollow
shaft, whereby one of the output shafts 3 of the gear train
passes coaxially through the hollow shaft.

[0047] FIG. 7 finally shows in schematic form the imple-
mentation or actuation of the coupling ring 26, which can also
be referred to as a “synchronous ring”. FIG. 7 clearly shows
the coupling ring 26 which passes appropriately through a
gearshift fork 29 which, in turn, is pivotably mounted on two
bearing points 30 in the housing 25, whereby the gearshift
fork itself can be actuated by a servomotor 31. Through the
actuation of the servomotor 31, the gearshift fork 29 can be
easily pivoted, as a result of which the coupling ring 26 can be
correspondingly moved axially.

[0048] By means of the transmission and differential gear
train 1 according to the invention shown here, decisive advan-
tages can be attained, some of which have already been men-
tioned above but to which reference is hereby being made
once again, although the following should still be elaborated
upon once more:

[0049] The coupling mechanism KV shown can be inte-
grated into the transmission and differential gear train 1
installation-space neutrally. Towards this end, use can be
made of identical flange positions and/or identical connectors
as well as of bearing surfaces, and already existing teeth on
the appertaining shafts can also be employed. Shifting the
gear stages from first to second can especially be done load-
free, whereby the relative rotational speeds of the electric
motor 8 are synchronized. In the neutral position of the cou-
pling mechanism KV, the corresponding uncoupling of the
transmission from the electric motor 8 is implemented, and
this is also possible at high torques. The actuation of the
coupling mechanism KV, especially of the coupling ring 26,
is achieved correspondingly by means of a separate servomo-
tor 31 (mechanically, electrically or else hydraulically),
whereby the possibility of manual uncoupling also exists so
that the motor vehicle can be towed.

[0050] The fact that two gear stages are now implemented
in the transmission and differential gear train 1 translates into
greater flexibility for the entire transmission system and into
better application possibilities; in particular, the implemen-
tation of the second-gear stage, namely, the coupling of the
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internal ring gear 19 of the input stage 6 to the planet carrier
18a of this planet stage, leads to the implementation of the
second gear stage, whereby, in this case, the input stage 6 then
rotates “as ablock™ and essentially only the load stage 7 is still
responsible for the entire transmission system.

LIST OF REFERENCE NUMERALS

[0051] 1 transmission and differential gear train
[0052] 2 input shaft

[0053] 3 output shaft

[0054] 4 output shaft

[0055] 5 spur gear differential

[0056] 6 input stage

[0057] 7 load stage

[0058] 8 electric motor

[0059] 9 wheel

[0060] 10 wheel

[0061] 11 output shaft of the electric motor
[0062] 12 sun wheel of the input stage
[0063] 13 internal ring gear of the load stage
[0064] 14 sun wheel of the load stage
[0065] 15 planet arm of the input stage
[0066] 16 planet wheel of the input stage
[0067] 17 planet wheel of the load stage
[0068] 18a planet carrier of the input stage
[0069] 185 planet carrier of the load stage
[0070] 19 internal ring gear of the input stage
[0071] 20 planet arm of the load stage
[0072] 21 planet wheels

[0073] 22 planet wheels

[0074] 23 parking lock wheel

[0075] 24 planet arm, parking lock shaft
[0076] 25 housing

[0077] 26 coupling ring

[0078] 27 coupling wheel

[0079] 28 clutch drive ring

[0080] 29 gearshift fork

[0081] 30 bearing points

[0082] 31 servomotor

[0083] VK coupling mechanism

1. A transmission and differential gear train comprising:

a housing,

an input shaft,

two output shafts arranged coaxially to the input shaft, and

atransmission section and a differential section configured
as a spur gear differential,

wherein the transmission section has two planet stages,
namely an input stage and a load stage,

wherein a first sun wheel of the input stage is operatively
connected to the input shaft,

wherein the load stage comprises a first internal ring gear
affixed in the housing, and a second sun wheel of the
load stage is configured to be operatively connected to at
least one first planet wheel of the input stage via a first
planet arm,

wherein at least one second planet wheel of the load stage
is operatively connected to an input shaft of the spur gear
differential via a second planet arm, and
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wherein, via a coupling mechanism, a second internal ring
gear of the input stage is configured to be operatively and
non-rotatably coupled to, or uncoupled from, a first
planet carrier of the at least one first planet wheel of the
input stage, or coupled to or uncoupled from a second
planet carrier of the at least one second planet wheel of
the load stage.

2. The transmission and differential gear train according to
claim 1, wherein the coupling mechanism is configured such
that the coupling or uncoupling of the appertaining elements
is implemented by positive-fit elements configured to achieve
a positive-fit coupling.

3. The transmission and differential gear train according to
claim 1, wherein a third planet arm or a parking lock shaft of
the at least one first planet wheel of the input stage is con-
nected to a parking lock spur wheel that engages with a
parking lock mechanism provided in the housing.

4. The transmission and differential gear train according to
claim 1, wherein the coupling mechanism comprises a cou-
pling ring, a coupling wheel and a clutch drive ring.

5. The transmission and differential gear train according to
claim 4, wherein the coupling ring is configured to move
axially on the second internal ring gear, and the coupling ring,
as well as the second internal ring gear, comprise splines
configured to engage with each other.

6. The transmission and differential gear train according to
claim 5, wherein the coupling wheel is operatively connected
to the first planet carrier of the at least one first planet wheels
of'the input stage, and wherein the coupling wheel comprises
teeth on an outer circumference thereof that match the spline
of'the coupling ring.

7. The transmission and differential gear train according to
claim 6, wherein the coupling wheel is configured to move the
coupling ring in order to achieve an operative coupling.

8. The transmission and differential gear train according to
claim 4, wherein the clutch drive ring is operatively and
non-rotatably connected to the second planet carrier of the at
least one second planet wheel of the load stage, or is con-
nected to the second planet arm of the load stage, and/or

the clutch drive ring is arranged on and/or attached to the

second planet carrier, and wherein the clutch drive ring
has external teeth on a projection area.

9. The transmission and differential gear train according to
claim 4, wherein the coupling ring is configured to be moved,
at least partially, onto the clutch drive ring in order to achieve
an operative coupling.

10. A motor and gear unit comprising:

an electric motor; and

the transmission and differential gear train according to

claim 1

wherein the transmission and differential gear train is

coaxially flanged onto the electric motor,

wherein a motor output shaft of the electric motor is con-

nected to the input shaft of the gear train; and

wherein the motor output shaft is configured as a hollow

shaft, whereby one of the output shafts of the gear train
passes coaxially through the hollow shaft.
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