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Description

[0001] The present invention relates to a novel drive
configuration for skid steered vehicles, including tracked
or wheeled vehicles, for example but not limited to, a
military armoured tank.

[0002] A skid steered tracked vehicle is steered by
forcing the two tracks to run at different speeds (skid
steering) see e.g. US 5076 577 Aor DE 3641 648 A. In
the same way a wheeled skid steered vehicle is steered
by forcing wheels on one side of the vehicle to run at
different speeds to the wheels on the other side of the
vehicle. For tracked vehicles, large driving force differ-
ences are required between the two tracks - large braking
forces on the inner track and high driving forces on the
outer track. This results in very high mechanical powers
atindividual track sprockets particularly when the vehicle
is running at medium to high speeds. These high powers
are sustained in a modern conventionally driven tracked
vehicle by the use of mechanical power regeneration.
Differential gears and cross-shafts are used to control
the relative speeds of the tracks and transfer the braking
power from the inner track to the outer track to sustain
the turn. Similar considerations apply for skid steered
wheeled vehicles see e.g. US 5 851 162 A.

[0003] A number of electric track drive arrangements
use a separate electric motor to drive each track. This
arrangement is commonly known as a two-line system.
The regenerative steering power in such a system must
be handled electrically resulting in the need for use of
oversized motors and power converters. (For example
the mechanical power measured at the outer track drive
sprocket of a main battle tank, in a medium to high speed
turn, can be around 2500kW when the engine power is
only approximately 1000kW). An alternative approach
uses the same mechanical regenerative arrangement as
in a conventional transmission combined with an electric
drive. This arrangement is sometimes referred to as a
cross-shaft electric drive system and is illustrated in Fig-
ure 1. US Patent 4,998,591 discloses an electric drive
system of this layout

[0004] In this arrangement, the steer cross-shaft runs
across the vehicle outside the propulsion motor. This in-
creases the size of the assembly and requires a number
of idler gears. If a gear change is to be used, the propul-
sion cross-shaft must be separate from the motor shaft.
This can be achieved by making the motor shaft hollow
and passing the cross-shaft through. This however in-
creases the diameter of the motor bearings making a
high motor speed, desirable for good power density, dif-
ficult to achieve. The propulsion cross-shaft could be
mounted outside the motor, or the motor mounted outside
the propulsion cross shaft, increasing the package size
and adding the need for idler gears increasing complexity
and reducing efficiency.

[0005] USPatent4,998,591 alsodiscloses adrive con-
figuration which uses a single differential mounted cen-
trally and driven by a single propulsion motor. The differ-
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ential is identical to a single differential in a conventional
wheel driven car or truck axle. The torque from the drive
motoris divided equally between the two half shafts which
can rotate at different speeds relative to one another. On
each half shaft is mounted a steer motor. To steer the
vehicle, the inside steer motor must act as a brake and
the outside steer motor must apply additional driving
torque to generate the required large track drive force
difference across the vehicle to cause the vehicle to skid
steer. As the two steer motors are operating at the speed
of the half shafts and are handling high torque when the
vehicle is turning they are operating at high power, one
regenerating and one driving. The system therefore, is
not a mechanically regenerating system and has the
same disadvantages as a two line system in that over-
sized motors are required.

[0006] US Patent 5,168,946 discloses a drive config-
uration similar to a conventional tank gearbox but does
not use a steer cross-shaft. The disclosed arrangement
uses three motors and a brake. For low speed operation,
the brake is applied and a central motor is de-energised.
The vehicle then drives as a two line system at low
speeds. At higher speeds the brake is released and the
central motor drives increasing the speed range and in-
troducing mechanical regenerative steering through the
central motor shaft. In order for this system to work as
described in that document, the outer two motors would
need large torque and power ratings giving little advan-
tage over a purely two-line system as previously de-
scribed.

[0007] US Patent2,730,182 describes a controlled dif-
ferential device. A French Patent FR 2,382,362 describes
the operation of a controlled differential but does not ap-
pear to disclose a practical embodiment of such a device.
[0008] A controlled differential has the characteristics
that it couples two half shafts and controls their relative
speeds. When the steer motor is stationary the two half
shafts are simply coupled by the controlled differential
so that they must run at the same speed. When the steer
motor is rotated in one direction one half shaft is forced
to run faster than the other. When the steer motor is ro-
tated in the other direction the other half shaft is forced
to run faster than the other. Operation of the steer motor
at whatever speed the vehicle is travelling will therefore
cause the vehicle to turn, with steer powers regenerated
across the vehicle by the torque produced in the cross-
shafts, which supports the high track driving force differ-
ence between the inside and outside tracks,

[0009] US 2,730,182 describes an arrangement using
two long gears half meshing with each other and mounted
onacommon carrier, each meshing with an annular gear.
Each annular gear is connected to a bevel gear which
connects to the two half shafts. The steer motor acts
through a worm and wheel on the carrier for the two long
gears. Due tothe use of bevel gears and the configuration
for the two long meshing gears, such an arrangement
would need to be large and heavy for a high power device.
[0010] The above described arrangements suffer from
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various disadvantages; including in some cases the need
for over-rated motors to achieve steering, complex me-
chanical arrangements requiring multiple cross shafts
and idler gears and/or complex motor configurations in-
corporating tubular shafts.

[0011] The present invention provides a novel drive
configuration which seeks to alleviate at least some of
the problems described for the prior art.

[0012] In accordance with claim 1 there is provided a
drive configuration for a skid steered vehicle comprising:

a pair of drive members for engaging with tracks or
wheels of the skid steered vehicle, at least one pro-
pulsion motor having a single through motor shaft
carrying the motor rotor and protruding from the ends
of the motor, a first end of the motor shaft being cou-
pled to one of the pair of drive members and a second
end of the motor shaft being coupled to a controlled
differential device, and a steer motor in driveable
communication with the controlled differential de-
vice, the steer motor being controllable from a zero
speed to give straight line running to one or more
differentspeeds in either or both directions of rotation
enabling steering of the vehicle in at least one direc-
tion.

[0013] Preferably a second propulsion motor is fitted
on the other side of the vehicle between the controlled
differential and the second track drive member. Alterna-
tively, the arrangement may comprise a single propulsion
motor, the second being replaced with a plain shaft or
coupling between the controlled differential and the sec-
ond drive member.

[0014] Preferably a transmission system is also used
on each side of the vehicle between the outer end of each
motor shaft and the drive member consisting of all or any
combination of gear reductions brake and gear change
or changes.

[0015] Desirably, the drive configuration may include
a linkage for linking together gear changes and for brak-
ing in the transmission system on either side of the ve-
hicle. Various suitable forms of linkage will no doubt occur
to the skilled addressee. Linages may be mechanical;
electrical (eg wherein an electrical actuator is used to
effect gear changes) or hydraulic (eg when a hydraulic
actuator is used to effect gear changes), or of any other
suitable form. The provision of a suitable linkage enables
simultaneous gear change and/or breaking in the two
sides of the transmission system and thereby provides
better control in steering the vehicle.

[0016] The controlled differential device preferably
comprises of two epicyclical gear trains. In a preferred
option the planet carriers of the two epicyclical gear trains
are common connected by a shaft running through the
two sun gears. The steer motor acts on the two sun gears
either through a short cross-shaft two sets of spur gears
and a reverse idler gear, or by the use of bevel gears.
The two output shafts from the controlled differential de-
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vice, in this case connected to the propulsion motor
shafts, are each coupled to the annuli of the epicyclical
gear trains. This arrangement minimises the loads on the
connections between the steering motor and the epicy-
clical gear train, but increases the speed of the planet
gears. For cooling and lubrication it therefore may be
desirable to consider other possible arrangements as list-
ed below.

[0017] In a further possible arrangement, the output
shafts are connected to the annuli, the steer motor acts
on the planet carriers and the sun gears are common.
[0018] In a further possible arrangement the output
shafts are connected to the sun gears, the annuli are
common and the steer motor acts on the planet carriers.
[0019] In a further possible arrangement, the motor
shafts are connected to the sun gears, the two planet
carriers are common and the steer motor acts on the
annuli.

[0020] In a further possible arrangement the output
shafts are coupled to the planet carriers, the sun gears
are common and the steer motor acts on the annuli.
[0021] In a further possible arrangement the output
shafts are coupled to the planet carriers the annuli are
common and the steer motor acts on the sun gears.
[0022] Other possibilities will no doubt occur to the
skilled addressee without departure from the true scope
of the invention as defined by the appended claims.
[0023] In one embodiment the novel drive configura-
tion comprises two separate propulsion motors, gear re-
ductions, brakes and gear change units, each one nom-
inally driving one track or wheel as in a two-line system.
A controlled differential steer unit is mounted between
the two propulsion motors. A steer motor acting on the
controlled differential then controls the relative speed of
the two propulsion motors and so the relative speeds of
the two tracks or wheels to impose the steer function.
The motor shafts act as the propulsion cross-shaft and
transfer the regenerative steering power.

[0024] This arrangement greatly simplifies the con-
struction of the motors compared to a system that uses
a tubular motor shaft. The gearing, brake and final drive
are all easily mounted axially with no requirement to fit
inside the run of a cross-shaft. The whole transmission
including, gear reductions, gear changes and brakes can
be fitted in a cylinder the diameter of the propulsion mo-
tors running across the width of the hull, apart from the
relatively small steer motor, greatly reducing the volume
used by the drive system in the vehicle.

[0025] Analternative embodiment may comprise a sin-
gle propulsion motor. In this embodiment, for straight line
running half of the power would be transferred through
the steering differentials with a loss of efficiency. For
packaging reasons small diameter motors are desirable.
Two small diameter motors are preferred to one long
small diameter motor, but both options are viable in the
drive configuration of the invention.

[0026] The propulsion and steer motors are preferably
electrical but one or both may optionally comprise a dif-
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ferent type of motor, for example; a hydraulic motor.
[0027] A feature of this drive arrangement is the use
of the controlled differential gear steer unit which causes
the transmission of the regenerative steering powers di-
rectly through the motor shafts, removes the need for a
separate steering cross-shaft and greatly simplifying the
packaging and design of the other components.

[0028] For the purposes of exemplification, some em-
bodiments of the invention will now be described with
reference to the following Figures in which:

Figure 1 shows a prior art drive configuration;

Figure 2 shows a first controlled differential config-
uration suitable for use in an embodiment of the in-
vention;

Figure 3 shows a second controlled differential con-
figuration suitable for use in an embodiment of the
invention; and

Figure 4 shows a simplified embodiment of a drive
configuration for a tracked vehicle in accordance with
the invention;

Figure 5 shows a further embodiment of a drive con-
figuration for a tracked vehicle in accordance with
the invention; and

Figure 6 and 7 are schematic views of drive config-
urations for wheeled vehicles in accordance with the
invention.

[0029] As canbe seenfrom Figure 1, the prior art drive
configuration comprises a propulsion motor (1) mounted
on a cross-shaft (2) which is coupled to the annuli of the
two epicyclical steer differentials (3a, 3b). The planet car-
riers of the two epicyclical steer differential s are con-
nected to the output shafts (4a and 4b) and the track
drive sprockets (5a and 5b). The steer motor (6) is mount-
ed on a steer cross shaft (7). The steer cross shaft is
coupled to the sun gears of the steer epicyclical differ-
entials by a number of spur gears (8a, 8b, 8c, 8d, and
8e). An extra spurgear (8d) is used on one side toreverse
the rotation of the sun gear. This layout is identical to that
used in a conventional mechanical drive tank transmis-
sion, the propulsion motor is fitted in place of the gear
range change pack and the hydraulic steer motor has
been substituted for a electric motor. This is the basis of
the electric drive shown in US patent 4,998,591.

[0030] As can be seen from Figure 2, a preferred ar-
rangement of a controlled differential comprises a steer
motor (21) mounted on a cross-shaft (22). A pair of epi-
cyclical gear trains are arranged such that two planet
carriers are connected by a shaft (23) which passes
through the centre of two sun gears (24 and 25). The sun
gears (24, 25) are in turn coupled with spur gears (26a,
26b, 26¢, 27a, 27b) to the steering shaft. Idler gear (26b)
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is used on one side to reverse the direction of rotation of
the sun gear. Two annuli (28, 29) of the epicyclical gear
trains are coupled to output shafts (30, 31) of the con-
trolled differential and are shown connected to two pro-
pulsion motors (32, 33).

[0031] Ascan be seen in Figure 3, a second controlled
differential arrangement comprises a steer motor (41)
including an output shaft (42). A pair of epicyclical gear
trains are arranged such that two planet carriers are con-
nected by a shaft (43) which passes through the centre
of two sun gears (44 and 45). The sun gears (44, 45) are
in turn coupled with bevel gears (46a, 46b, 46c¢) to the
steering motor output shaft. The two annuli (48, 49) of
the epicyclical gear trains are coupled to output shafts
(50,51) of the controlled differential and are shown con-
nected to two propulsion motors (52, 53).

[0032] Figure 4 illustrates, in general overview, a drive
configuration for a tracked vehicle in accordance with the
invention. The arrangement comprises a steer motor (60)
in driveable communication with a controlled differential
(61). The controlled differential (61) couples the two mo-
tor shafts (62, 63) of the two propulsion motors (64 and
65). The rotors (67, 66) of the two motors are mounted
on the motor shafts (62, 63). At the outer ends of each
motor shaft is mounted a track drive sprocket (68, 69).
[0033] Figure 5illustrates a further embodiment of the
invention for a tracked vehicle. A steer motor (71) is cou-
pled to a controlled differential (72). The output of the
controlled differential is connected to the two propulsion
motors (74a, 74b) by motor shafts (73a, 73b). Between
the outer ends of the motor shafts (73a, 73b) and the
track drive sprockets (78a, 78b) are fitted a number of
transmission components including gear reduction and
gear change units (75a, 75b), brakes (76a, 76b) and final
drive gear reductions (77a, 77b).

[0034] The embodiment illustrated in Figure 6, is for a
skid-steered wheeled vehicle. This embodiment com-
prises three pairs of wheels (80a), (80b) and (80c) spaced
along the length of a vehicle hull. A steer motor (84) is
coupled to a controlled differential (86) as described pre-
viously and the output of the controlled differential (86)
is connected to two propulsion motors (88a), (88b) by
shafts (90a), (90b). Between the ends of the outer ends
of the shafts (90a), (90b) and the drive shafts (92a), (92b)
of each wheel of the pair (80a) is fitted a transmission
unit (94a), (94b). The transmission units link each of the
wheels on one side of the hull.

[0035] Theembodimentillustratedin Figure 7 is similar
to that shown in Figure 6 except that three steer motors
(96a), (96b), (96¢c) and controlled differentials (98a),
(98b) and (98c) are provided, each differential being con-
nected to propulsion motors (100a), (100b), (100c),
(100d), (100e) and (100f) connected to pairs of shafts
(102a), (102b), (102c) to which the wheels pairs (104a),
(104b), (104c) are connected.

[0036] The embodiments of the invention share the
common feature of a controlled differential configured to
cause a transmission of the regenerative steering powers
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through the propulsion motor shafts thereby removing
the need for additional cross-shafts and greatly simplify-
ing the packaging and design of the other components
in the system. The novel arrangements take up less
space than prior art configurations and are expected to
be more mechanically efficient. Other embodiments of
the invention will no doubt occur to the skilled addressee
without departing from the true scope of the invention as
claimed in the appended claims.

Claims

1. Adrive configuration for a skid steered vehicle com-
prising:

a pair of drive members for engaging with a pair
of tracks or wheels of the skid steered vehicle,
at least one propulsion motor (74a, 74b) having
a single through motor shaft (73a, 73b) carrying
the motor rotor and protruding from the ends of
the motor, a first end of the motor shaft (73a,
73b) being coupled to one of the pair of drive
members and a second end of the motor shaft
(73a, 73b) being coupled to a controlled differ-
ential device (72), and a steer motor (71) in
driveab1e communication with the controlled
differential device (72), the steer motor (71) be-
ing controllable from a zero speed to give
straight line running to one or more different
speeds in either or both directions of rotation
enabling steering of the vehicle in at least one
direction.

2. A drive configuration as claimed in claim 1 wherein
there is only a single propulsion motor, and a plain
shaft or coupling is provided between the controlled
differential and the second drive member.

3. Addrive configuration as claimed in claim 1 compris-
ing at least two propulsion motors.

4. A drive configuration as claimed in claim 1, 2 or 3
wherein the configuration is further provided with a
transmission system comprising a pair of brakes
(76a, 76b), a pair of gear reduction/change units
(75a, 75b) and/or a pair of final drive units (77a, 77b)
each mounted symmetrically of the controlled differ-
ential (72) and preferably (but not essentially) on the
same axis as the propulsion motor or motors (74a,
74b).

5. A drive configuration as claimed in claim 4 wherein
the paired components of the transmission are linked
by a linkage mechanism configured to provide sub-
stantially simultaneous gear changes and/or braking
at the two sides of the vehicle.
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6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

A drive configuration as claimed in claim 5 wherein
the linkage mechanism is mechanical.

A drive configuration as claimed in claim 5 wherein
the linkage mechanism is electrical.

A drive configuration as claimed in claim 5 wherein
the linkage mechanism is hydraulic.

A drive configuration as claimed in any preceding
claim wherein the controlled differential comprises a
pair of epicyclical gear trains.

A drive configuration as claimed in claim 9 wherein
the epicyclical gear trains are arranged to form a
double epicyclical controlled differential having a
common planet carrier.

A drive configuration as claimed in claim 10 wherein
the planet carriers are joined by a common shaft (43)
passing through a pair of sun gears (44, 45).

A drive configuration as claimed in claim 11 wherein
the steer motor is in driveable communication with
the double epicyclical controlled differential via a set
of bevel gears (46a, 46b, 46¢) associated with the
sun gears (44, 45).

A drive configuration as claimed in any preceding
claim wherein the drive configuration is housed in a
cylinder of a diameter approximately equal to that of
the propulsion motor(s) (74a, 74b) with the steer mo-
tor (71) located adjacent and outside the cylinder.

A drive configuration as claimed in claim 13 wherein
the cylinder extends across the width of the hull of
the vehicle.

A drive configuration as claimed in any preceding
claim wherein one or more of the propulsion motor
(s) (74a, 74b) and/or steer motor (71) is electrically
driven.

A drive configuration as claimed in any of claims 1
to 15 wherein one or more of the propulsion motor
(s) (74a, 74b) and/or steer motor (71) is hydraulically
driven.

A skid steered vehicle incorporating a drive config-
uration as claimed in any preceding claim.

A skid steered vehicle as claimed in claim 17 wherein
the vehicle is a tracked vehicle.

A skid steered vehicle as claimed in claim 17 wherein
the vehicle is a wheeled vehicle.
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Patentanspriiche

Antriebskonfiguration fir ein gleitgelenktes Fahr-
zeug, die umfasst:

ein Paar Antriebselemente, die mit einem Paar
Gleisketten oder Rader des gleitgelenkten Fahr-
zeugs in Eingriff sind, wenigstens einen An-
triebsmotor (74a, 74b) mit einer einzigen Motor-
durchgangswelle (73a, 73b), die den Motorrotor
tragt und von den Enden des Motors vorsteht,
wobei ein erstes Ende der Motorwelle (73a, 73b)
mit einem Antriebselement des Antriebsele-
mentpaars gekoppelt ist und ein zweites Ende
der Motorwelle (73a, 73b) mit einer gesteuerten
Differentialvorrichtung (72) gekoppeltist, und ei-
nen Lenkmotor (71), der mit der gesteuerten Dif-
ferentialvorrichtung (72) in einer antriebsfahi-
gen Verbindung steht, wobeider Lenkmotor (71)
ausgehend von einer Geschwindigkeit null fir
einen geradlinigen Lauf bis zu einer oder meh-
reren unterschiedlichen Geschwindigkeiten in
einer oder in beiden Drehrichtungen steuerbar
ist, wodurch das Lenken des Fahrzeugs wenig-
stens in einer Richtung ermdglicht wird.

Antriebskonfiguration nach Anspruch 1, bei der nur
ein einziger Vortriebsmotor vorhanden ist und zwi-
schen dem gesteuerten Differential und dem zweiten
Antriebselement eine ungeteilte Welle oder Kupp-
lung vorgesehen ist.

Antriebskonfiguration nach Anspruch 1, die wenig-
stens zwei Antriebsmotoren umfasst.

Antriebskonfiguration nach Anspruch 1, 2 oder 3,
wobei die Konfiguration ferner mit einem Kraftiiber-
tragungssystem versehen ist, das ein Paar Bremsen
(76a, 76b), ein Paar Getriebeuntersetzungs-/Gang-
wechseleinheiten (75a, 75b) und/oder ein Paar letz-
ter Antriebseinheiten (77a, 77b), die jeweils symme-
trisch zu dem gesteuerten Differential (72) und vor-
zugsweise (jedoch nicht unbedingt) auf derselben
Achse wie der Antriebsmotor oder die Antriebsmo-
toren (74a, 74b) angebracht ist, umfasst.

Antriebskonfiguration nach Anspruch 4, bei der die
paarweise vorgesehenen Komponenten der Kraft-
Ubertragung durch einen Verbindungsmechanismus
miteinander verbunden sind, der so konfiguriert ist,
dass im Wesentlichen gleichzeitige Gangwechsel
und/oder Bremsvorgange auf beiden Seiten des
Fahrzeugs erzielt werden.

Antriebskonfiguration nach Anspruch 5, bei der der
Verbindungsmechanismus vom mechanischen Typ
ist.
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7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Antriebskonfiguration nach Anspruch 5, bei der der
Verbindungsmechanismus vom elektrischen Typist.

Antriebskonfiguration nach Anspruch 5, bei der der
Verbindungsmechanismus vom hydraulischen Typ
ist.

Antriebskonfiguration nach einem vorhergehenden
Anspruch, bei der das gesteuerte Differential ein
Paar epizyklischer Getriebezlige umfasst.

Antriebskonfiguration nach Anspruch 9, bei der die
epizyklischen Getriebezlige so angeordnet sind,
dass sie ein doppelt-epizyklisches gesteuertes Dif-
ferential mit einem gemeinsamen Planetenradtréger
bilden.

Antriebskonfiguration nach Anspruch 10, bei dem
die Planetenradtrager durch eine gemeinsame Wel-
le (43) verbunden sind, die durch ein Paar Sonnen-
rader (44, 45) verlauft.

Antriebskonfiguration nach Anspruch 11, bei der der
Lenkmotor in einer antriebsfahigen Verbindung mit
dem doppelt-epizyklischen gesteuerten Differential
Uber eine Gruppe Kegelrader (46a, 46b, 46c¢), die
den Sonnenradern (44, 45) zugeordnet sind, steht.

Antriebskonfiguration nach einem vorhergehenden
Anspruch, wobei die Antriebskonfiguration in einem
Zylinder untergebrachtist, dessen Durchmesser an-
genahert gleich jenem des Antriebsmotors oder der
Antriebsmotoren (74a, 74b) ist, wobei sich der Lenk-
motor (71) in der Ndhe und auRerhalb des Zylinders
befindet.

Antriebskonfiguration nach Anspruch 13, bei der
sich der Zylinder Uber die Breite der Hille des Fahr-
zeugs erstreckt.

Antriebskonfiguration nach einem vorhergehenden
Anspruch, bei der einer oder mehrere der Antriebs-
motoren (74a, 74b) und/oder der Lenkmotor (71)
elektrisch angetrieben werden.

Antriebskonfiguration nach einem der Anspriche 1
bis 15, bei der einer oder mehrere der Antriebsmo-
toren (74a, 74b) und/oder der Lenkmotor (71) hy-
draulisch angetrieben werden.

Gleitgesteuertes Fahrzeug, das eine Antriebskonfi-
guration nach einem vorhergehenden Anspruch ent-
halt.

Gleitgesteuertes Fahrzeug nach Anspruch 17, bei
der das Fahrzeug ein Gleiskettenfahrzeug ist.

Gleitgesteuertes Fahrzeug nach Anspruch 17, bei
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der das Fahrzeug ein Radfahrzeug ist.

Revendications

Une configuration d’entrainement destiné a un vé-
hicule a direction différentielle comprenant :

une paire d’éléments d’entrainement destinés a
s’accoupler avec une paire de chenilles ou de
roues du véhicule a direction différentielle, au
moins un moteur de propulsion (74a, 7Ab) ayant
un seul un arbre de moteur (73a, 73b) suppor-
tant le rotor du moteur et dépassant des extré-
mités du moteur, une premiére extrémité de I'ar-
bre de moteur (73a, 73b) étant couplée a l'un
de la paire d’éléments d’entrainement et une se-
conde extrémité de I'arbre de moteur (73a, 73b)
étant couplée a un dispositif a différentiel com-
mandé (72), et un moteur de direction (71) en
relation d’entrainement avec le dispositif a dif-
férentiel commandé (72), le moteur de direction
(71) étantcommandable d’une vitesse zéro pour
permettre un fonctionnement en ligne droite,
jusqu’a une ou plusieurs vitesses différentes
dans I'un des deux sens de rotation permettant
la direction du véhicule dans au moins une di-
rection.

Une configuration d’entrainement selon la revendi-
cation 1 dans laquelle il y a seulement un unique
moteur de propulsion, et un arbre lisse ou en cou-
plage est prévu entre le différentiel commandé et le
second élément d’entrainement.

Une configuration d’entrainement selon la revendi-
cation 1 comprenant au moins deux moteurs de pro-
pulsion.

Une configuration d’entrainement selon la revendi-
cation 1, 2 ou 3 dans laquelle la configuration est en
outre équipée d’'un systéme de transmission com-
prenant une paire de freins (76a, 76b), une paire
d’unités de réduction / changement de vitesse (75a,
75b) et/ou une paire d’'unités d’entrainement final,
chacune étant montée symétriquement par rapport
au différentiel controlé (72) et de préférence (mais
non essentiellement) sur le méme axe que le moteur
ou les moteurs de propulsion (74a, 74b).

Une configuration d’entrainement selon la revendi-
cation 4 dans laquelle les composants appairés de
la transmission sont reliés par un mécanisme de
liaison configuré pour fournir des changements de
vitesse et/ou un freinage de maniére sensiblement
simultanée des deux cbtés du véhicule.

Une configuration d’entrainement selon la revendi-
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cation 5 dans laquelle le mécanisme de liaison est
mécanique.

Une configuration d’entrainement selon la revendi-
cation 5 dans laquelle le mécanisme de liaison est
électrique.

Configuration d’entrainement selon la revendication
5 dans laquelle le mécanisme de transmission est
hydraulique.

Une configuration d’entrainement selon 'une quel-
conque des revendications précédentes dans la-
quelle le différentiel commandé comprend une paire
de trains d’engrenages épicycloidaux.

Une configuration d’entrainement selon la revendi-
cation 9 dans laquelle les trains d’engrenages épi-
cycloidaux sont disposés pour former un double dif-
férentiel épicycloidal commandé ayant un porte-sa-
tellite commun.

Une configuration d’entrainement.selon la revendi-
cation 10 dans laquelle les porte-satellites sontreliés
par un arbre commun (43) passant dans une paire
de planétaires (44, 45).

Une configuration d’entrainement selon la revendi-
cation 11 dans laquelle le moteur de direction est en
relation d’entrainement avec le double différentiel
épicycloidal commandé via un jeu d’engrenages co-
niques (46a, 46b, 46¢) associés aux planétaires (44,
45).

Une configuration d’entrainement selon 'une quel-
conque des revendications précédentes dans la-
quelle la configuration d’entrainement est logée
dans un cylindre d’'un diameétre environ égal a celui
du/des moteur(s) de propulsion (74a, 74b), le moteur
de direction (71) étant situé a c6té et a I'extérieur du
cylindre.

Une configuration d’entrainement selon la revendi-
cation 13 dans laquelle le cylindre s’étend sur la lar-
geur du corps du véhicule.

Une configuration d’entrainement selon 'une quel-
conque des revendications précédentes dans la-
quelle un ou plusieurs des moteur(s) de propulsion
(74a, 74b) et/ou le moteur de direction (71) est a
entrainement électrique.

Une configuration d’entrainement selon 'une quel-
conque des revendications 1 a 15 dans laquelle un
ou plusieurs des moteur(s) de propulsion (74a, 74b)
et/ou le moteur de direction (71) est a entrainement
hydraulique.
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Un véhicule a direction différentielle incorporant une
configuration d’entrainement conforme a I'une quel-
conque des revendications précédentes.

Un véhicule a direction différentielle selon la reven-
dication 17 dans laquelle le véhicule est un véhicule
a chenilles.

Un véhicule a direction différentielle selon la reven-
dication 17 dans laquelle le véhicule est un véhicule
a roues.
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