
HUB REDUCTION GEAR FOR WHEELED VEHICLE AND DRIVELINE FOR SUCH A VEHICLE AND
MULTI-SHAFT WHEELED VEHICLE WITH SUCH A DRIVELINE 5BACKGROUND OF THE
INVENTION TECHNICAL FIELD The present invention relates to a hub reduction
gear for a driving wheel of heavy wheeled vehicles, such as military combat
vehicles, which gear comprises a planetary gear unit having a sun gear
connectable to a drive 10 shaft, a carrier for planet gears, which are in
mesh with the sun gear, and a ring gear surrounding the planet gears, said
ring gear being in mesh with the planet gears. BACKGROUND ART 15 In order
to facilitate a very narrow turn, a so called centre or pivot turn, of
multiple shaft, wheel supported motor vehicles with drive on several
shafts, i.e. bring the vehicle to turn on spot about its mainly vertical
centre axis, it has earlier been suggested to use separate drivelines for
the left and right driving wheel of the vehicle, such that the left and
right driving wheels may be 20 brought to rotate in mutually opposite
rotational directions during turn. This system is constructively
circumstantial, heavy and expensive and requires a large space in the
vehicle. Another known suggestion for providing mutually opposite
rotational directions of the left and right drive shafts of multi shaft,
wheel supported 



25 motor vehicles and thereby with a centre turn of the vehicle utilizes
for each shaft pair a separate controllable, rotational reversing gear
between a respective differential and drive shaft on the side of the
vehicle. This makes  2 the construction relatively space requiring in the
transversal direction of the vehicle. WO 2007/091963 describes a
differential gear being constructed to, apart from the two conventional
drive modes "open differential", i.e. that the output 5 drive shafts from
the differential rotate in the same direction with the possibility to
rotate with the same rotational speed, and locked differential", i.e. when
the drive shafts rotate forcibly with the same rotational speed and in the
same direction, also be able to provide the additional drive mode "rotation
of drive shafts in opposite directions". This differential gear facilitates
to also 10 provide mutually opposite rotational directions of the drive
shafts on the left and right side of the vehicle without any separate
directional reversing extra gear and thereby a centre turn of the same. It
is further known to build in a hub reduction gear in respective driving
wheel of wheel supported, multi shaft motor vehicle in order to provide a
desired 



15 gear reduction of the rotational speed of the drive shaft to the driving
wheels. Such hub reduction gears normally comprises a planetary gear unit
having a sun gear connectable to each drive shaft, a carrier for planet
gears, which meshes with the sun gear, and a ring gear surrounding the
planet gears which meshes with the planet gears. Normally the carrier of
the planet gears 20 is permanently fixedly engaged to a part connectable to
the wheel rim, while the ring gear is firmly fixed relative to the vehicle
body. SUMMARY OF THE INVENTION Ills an objective of the present invention
to further develop a hub reduction 25 gear of the above mentioned kind in
such a way that the rotational direction of the driving wheel connected to
the hub reduction gear may be reversed in a simple way without the need of
any additional gear. For this purpose the hub reduction gear stated by way
of introduction is distinguished by the features recited in the independent
claim 1. In its widest scope the carrier of  3 the planet gears and the
ring gear are configured to be alternately connected to the driving wheels
of the vehicle and is alternately connectable to a body-fixed part of the
vehicle. Hereby a pivot or centre turn, i.e. the driving wheels on one side
of the vehicle rotate in opposite direction to the driving wheels on 



5 the other side of the vehicle, may easily be provided when the driving
wheels on at least one side of the vehicle are equipped with such hub
reduction gears, such that a turn of the vehicle may be done about the
substantially central, vertical centre axis of the vehicle. In a specially
preferred embodiment of the hub reduction gear according to 10 the
invention the carrier of the planet gears is fixedly connectable to the
driving wheel of the vehicle by means of a first engagable and disengagable
clutch and engagably and disengagably connected to the body-fixed part of
the vehicle by means of a second engagable and disengagable clutch, while
the ring gear is fixedly connectable to the driving wheel of the vehicle by
15 means of a third engagable and disengagable clutch and engagably and
disengagably connected to the body-fixed part of the vehicle by means of a
fourth engagable and disengagable clutch, wherein the first and fourth
clutches are arranged to be engaged when the second and third clutches are
disengaged and vice versa. 20 All clutches are suitable constituted by claw
clutches, which may be electrically, pneumatically or hydraulically
controllable between their engaged and disengaged positions. According to
independent claim 5 the invention relates to a drive line for a multi
shaft, wheel supported vehicle with drive on the wheels on several 25
shafts, the drive line comprising at least one driving motor, a
transmission connected to the driving motor, an output shaft from the
transmission, wherein a differential with an output left and right drive
shaft is co-ordinated with each wheel shaft and the differentials being
mutually connected by means of cardan shaft sections, and a hub reduction
gear in each driving 



30 vehicle wheel with a planetary gear unit integrated therein, each
planetary  4 gear unit comprising a sun gear connected to each drive shaft,
a carrier for planet gear, which mesh with the sun gear, and a ring gear
surrounding the planet gears, which meshes with the planet gears, wherein
the carrier of the planet gears and the ring gear on at least one side of
the vehicle is 5 configured to be alternately connected to the driving
wheel of the vehicle and being alternately connectable to a body-fixed part
of the vehicle. In order to provide a pivot turn with the solution
according to the invention it is thus sufficient to have hub reduction
gears according to the invention on only one side of the vehicle. The
rotational direction of the pivot turn may be chosen 10 by controlling the
output drive of the gear box forward or backward. The hub reduction gears
are suitably formed at the driveline such that the carrier of the planet
gears is fixedly connectable to the driving wheel of the vehicle by means
of a first engagable and disengagable clutch and engagably and disengagably
connected to the body-fixed part of the vehicle 15 by means of a second
engagable and disengagable clutch, while the ring gear is fixedly
connectable to the driving wheel of the vehicle by means of a third
engagable and disengagable clutch and engagably and disengagably connected
to the body-fixed part of the vehicle by means of a fourth engagable and
disengagable clutch, wherein the first and fourth clutches are 20 arranged
to be engaged when the second and third clutches are disengaged and vice
versa. Naturally the driveline may, if so desired, by configured such that
the driving wheels on both sides of the vehicle are provided with hub
reduction gears according to the invention. 25 It is advantageous in order
to optimize the turning movement of the vehicle and passability during
normal drive for the driving wheels on at least the front and back wheel
shafts to be steerable.  



5 according to any of claims 5-8. The vehicle has at least three shafts,
wherein at least the wheels on the front and back shafts are steerable.
Further details and advantages with the invention will be apparent with
reference to appended drawings. 5 BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1
is a schematic explanatory sketch of a hub reduction gear according to the
invention; Fig. 2 shows a normal drive mode of the hub reduction gear in
fig. 1; 10 Fig. 3 shows a drive mode of the hub reduction gear during pivot
turn of the vehicle;  Fig. 4 shows a schematic plan view of a four wheeled
vehicle, performing a pivot turn as well as a curve turn; and      Fig. 5
shows an example of a drive line for a four wheeled vehicle according 15 to
the invention. DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS In fig. 1-3 is
a schematically showed hub reduction gear for multi shaft, wheel 



supported vehicles generally denoted with 10. The hub reduction gear 10 20
comprises in a known way a planetary gear with a central sun gear 12
connected thereto and with a thereto belonging drive shaft (not shown), a
carrier 14 for a plurality of planet gears 16 being in mesh with the sun
gear 12, and ring gear 18, surrounding the planet gears 16 and being in
mesh internally with these. According to the invention the planet gear
carrier 14 is 25 fixedly connectable to the driving wheel 20 of the vehicle
by means of a first  6  engagable and disengagable clutch 22 and engagably
and disengagably connected to the body-fixed part 24 of the vehicle by
means of a second engagable and disengagable clutch 26. Further the ring
gear 18 is likewise fixedly connectable to the driving wheel 20 of the
vehicle by means of a third 5 engagable and disengagable clutch 28 and
engagably and disengagably connected to the body-fixed part 24 of the
vehicle by means of a fourth engagable and disengagable clutch. The
clutches 22, 26, 28 and 30 may be claw clutches being electrically,
pneumatically or hydraulically controllable between their engaged and
disengaged positions. 10 In fig. 2 the hub reduction gear 10 is shown in a
normal drive mode for driving of the vehicle forward (or backward), wherein
the planet gear carrier 14 is fixedly connected to the driving wheel 20 via
an engaged first clutch 22 and disengaged to the body-fixed part 24 via the
second clutch 26, at the same time as the third clutch 28 is disengaged and
the fourth clutch 30 is engaged, 



15 such that the ring gear 18 is held locked to the body-fixed part 24 and
disengaged to the driving wheel 20. In order to facilitate a pivot turn of
a wheeled vehicle, i.e. a turning of the vehicle about its substantially
vertical centre axis, such as schematically shown in the middle of fig. 4,
the driving wheels 20 on one side of the vehicle 20 need to be brought to
rotate in the opposite direction to the driving wheels 20 on the other side
of the vehicle. This may be achieved, as shown in fig. 3, by reversing the
engaging positions of the clutches 22, 26, 28 and 30 in the hub reduction
gears 10 on one side of the vehicle in relation to the ones shown in fig.
2. Thus, the clutches 22, 30 are kept disengaged, while the clutches 26, 25
28 are kept engaged, wherein the planet gear carrier 14 is locked to the
body-fixed part 24 and the ring gear 18 is fixedly connected to the ring
gear 20. In fig. 5 a driveline 32 for a heavy, four shaft wheeled vehicle
is schematically shown. The driveline 32 includes in this case two driving
motors 34 of 30 arbitrary type, e.g. combustion engines of diesel type,
conventional  7  differentials 36 with output shafts 38a, 38b, being
connected to respective sun gears 12 (fig. 1-3) of hub reduction gears 10
on left and right side of the vehicle and being mutually connected via
cardan shaft sections 40. In order to be able to perform a pivot turn of
the vehicle, only the hub reduction gears 



5 10 on one side of the vehicle needs to be designed in accordance with the
invention, i.e. with engagable and disengagable clutches 22, 26, 28, 30,
while the hub reduction gears on the other side of the vehicle side may be
of conventional type, lacking such disengagable clutches. It is suitable
that the driving wheels 20 on at least the front and rear shafts of 10 the
vehicle are controllable in order to improve the manoeuvrability of the
vehicle on road and in terrain. In the example in fig. 3 and 4 the driving
wheels on the front shafts are controllable as well as the ones on the rear
shaft.  8 CLAIMS 1. Hub reduction gear for a driving wheel (20) of a
wheeled vehicle, comprising a planetary gear unit, which has a sun gear
(12) connectable to a drive shaft (38a, 38b), a carrier (14) for planet
gears (16), which are in mesh with the sun gear (12), and a ring gear (18)
being in mesh with the planet gears (16), characterised in that the planet
gear carrier (14) and the ring gear (18) are configured to be alternately
connected to the driving wheels (20) of the vehicle and being alternately
connectable to a body-fixed part (24).  2. Hub reduction gear according to
claim 1, characterised in that the planet gear carrier (14) is fixedly
connectable to the driving wheel (20) of the vehicle by means of a first
engagable and disengagable clutch (22) and engagably and disengagably
connected to the body-fixed part (24) of the vehicle by means of a second
engagable and disengagable clutch (26), while the ring gear (18) is fixedly
connectable to the driving wheel (20) of the vehicle by means of a third
engagable and disengagable clutch (28) and engagably and disengagably
connected to the body-fixed part (24) of the vehicle by means of a fourth
engagable and disengagable clutch (30), wherein the first and fourth
clutches (22, 30) are arranged to be engaged when the second and third
clutches (26, 28) are disengaged and vice versa.  3. Hub reduction gear
according to claim 1 or 2, characterised by all clutches (22, 26, 28, 30)
being constituted by claw clutches.  4. Hub reduction gear according to
claim 2 or 3, characterised by all clutches (22, 26, 28, 30) being
electrically, pneumatically or hydraulically controllable between their
engaged and disengaged positions.  5. Driveline (32) for a multi shaft
wheel supported vehicle with drive on the wheel (20) on several shafts
(38a, 38b), comprising at least one driving motor (34), a transmission
connected to the driving motor, an output shaft from the transmission,
wherein each wheel shaft is co-ordinated to a differential with output left
and right drive shaft (38a, 38b) and the differentials (36) being mutually
connected by means of cardan shaft section (40), and a hub  



9  reduction gear (10) in each driving vehicle wheel (20) with a planetary
gear unit integrated therein, each planetary gear unit comprising a sun
gear (12) connected to respective drive shaft (38a, 38b), a carrier (14)
for planet gears (16), which meshes with the sun gear (12), and a ring gear
(18) surrounding the planet gears, said ring gear being in mesh with the
planet gears (16), characterised in that the planet gear carrier (14) and
the ring gear (18) of the planetary gear units on at least one side of the
vehicle are configured to be alternately connected to the driving wheels
(20) of the vehicle and being alternately connectable to a body-fixed part
(24).  6. Driveline according to claim 5, characterised in that the planet
gear carrier (14) is fixedly connectable to the driving wheel (20) of the
vehicle by means of a first engagable and disengagable clutch (22) and
engagably and disengagably connected to the body-fixed part (24) of the
vehicle by means of a second engagable and disengagable clutch (26), while
the ring gear (18) is fixedly connectable to the driving wheel (20) of the
vehicle by means of a third engagable and disengagable clutch (28) and
engagably and disengagably connected to the body-fixed part (24) of the
vehicle by means of a fourth engagable and disengagable clutch (30),
wherein the first and fourth clutches (22, 30) are arranged to be engaged
when the second and third clutches (26, 28) are disengaged and vice versa.
7. Driveline according to claim 5 or 6, characterised in that the planet
gear carrier (14) and the ring gear (18) of the planetary gear units on
both sides of the vehicle are configured to be alternately connected to the
driving wheels (20) of the vehicle and being alternately connectable to a
body-fixed part (24).  8. Driveline according to any of claims 5-7,
characterised in that the driving wheels (20) on at least the front and
rear shafts are steerable.  10  9. Multi shaft, wheel supported vehicle
with drive on the wheels (20) on several shafts, comprising a driveline
(32) according to any of claims 5-8.  10. Multi shaft, wheel supported
vehicle according to claim 9, comprising at least three shafts, wherein at
least the wheels (20) on the front and rear shafts are steerable. 


