HUB REDUCTI ON GEAR FOR WHEELED VEHI CLE AND DRI VELI NE FOR SUCH A VEH CLE AND
MULTI - SHAFT WHEELED VEH CLE W TH SUCH A DRI VELI NE BACKGROUND OF THE

| NVENTI ONVOBCHM4€AR FI ELD The present invention rel at espto/sazdvwiosrneduct i on
gear for a driving wheel of heavy wheel ed vehicles, such as mlitary conbat
vehi cl es, which gear conprises a planetary gear unit having a sun gear
connectable to a drive shaft, a carrier for planet gears, which are in nesh

with the sun gear, _and_a rin ear_surroundi ng the planet gears, said ring
gear bei ng 1 HURSERUGTIORCEAR EOR WHEEL ERYEHSND AN DRVELANE QR

faciiitare a ueioH AYEANCEEAND MOLTEHARY WATEECER'VIPLNA'E WITH SBH

mul tiple shaft, wheel supported notor vehi W ve On severa
shafts, i.e. bring the vehicle to t UKDRIWESENE 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 nay be brought to rotate in nutually opposite
rotational directions during turn. This systemis constructively

circunstagti al, heavy and eBRERSBROUND OFRTHE IRR/ENTRINE Sspace in the
vehi cl e. Anot her known suggestion for providing nutually opposite

rotational directions of the left and right drive shafts of nulti shaft,
wheel supporf‘E@W'tQﬁ'—ﬂE#Ql es and thereby with a centre turn of the
vehicle utilizes for each shaft pair a separate controllable, rotational

reversing geghel5kueRiindention 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



respective differential and drive shaft on the side of the vehicle. This
makest he construction relatively space requiring in the transversal

di rect i orwof2otoma4x2ehi cl e. WO 2007/ 091963 descri bes a di PCesendobabiogear

bei ng constructed to, apart fromthe two conventional drive nodes "open
differential", i.e. that the output drive@ shafts fromthe differenti al
rotate in the sanme direction with the possibility to rotate with the sane
rotational speed, and "l ocked differential", i.e. when the drive shafts
rotate forci Higconstruatioa refativelyospace FrRAVidng &Y the rapgvensal diaetion pkthe on,

al so be able tp.provide the additional drive node "rotation of drive shafts
I n opposite directions". This differential gear facilitates to al so provide
nmut ual |y opposite rotational directions of the drive shafts on the left and
ri ght si de oiNOh20WAZ09t963 weshobes anyiffeesrdiad tgeadi being icomatructedetosiapprext ra
gear and thereby,a centre tuyrn of .the sanme. It |.s further 0 tobujldin
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shaft notor YaGs Ciiafte) fRIMCthe YiffiraHiisle rtafleShT ¢ 3afie 'AiflEEbhORitAT tHehe
rotational speed of the drive shaft to the driving wheels. Such hub

reducti on gegossihilityntd rotateowthitbe sameretationalyspged; andi lodkedi diieeendiah, gear

connectable to each.,dri,ve shaft. .a.carr.ier. f.0 | anet r | shes
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neshes with fheshanfiiectsn! slsoNeraBie ty ptdede e additiohalldivenhangt roigtigrs i s
permanently fixedly engaged to a part connectable to the wheel rim while
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rotational dandaightside 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

It is 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



of the driving wheel connected to the hub reduction gear may be reversed in
a sinple way wi thout the need of any additional gear. For this purpose the
hub r educwocaniogaar2st at ed by way of introduction is di stcmgEe®@besioby the
features recited in the independent claim1l. In its w dest scope the
carrier ofthe planet gears and the ring @ear are configured to be
alternately connected to the driving wheels of the vehicle and is

alternately connectable to a bodyfi xed part of the vehicle. reb i vot
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si de of the firdd phe cfrtbe ahigipddensbyra pivohohaéntre durey i.enthgediiving sunelels hat a
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is fixedly connectable to the driving whee “the vehicle by neans of a
first engagabheataledstionengidgadi thecvehicle ared eqoippgdbwith ssuchdhule rrgdyetiony

connected to the body-fixed, part. pf the vehjcl

engagabl e an@eafssesﬁ’gég@ﬁ'f@ rﬂtql‘@evbfﬁn?%eﬁn@?R%ngg%%%%%m%? %é’gg\%%ﬂg"y
connect abl e icenfrie vEttical Bentréagis d¥fthé Rehigrhi cl e by means of a third
engagabl e and di sengagabl e clutch and engagably and di sengagably connected

to the body-fixed part of the vehicle by neans of a fourth engagabl e and
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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
muiti 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



and di sengaged positions. According to independent claim5 the invention
relates to a drive line for a nulti shaft, wheel supported vehicle with
drive on wbeownaei2ga on several shafts, the drive |ine ceapiSEsmgs@t4 | east
one driving notor, a transm ssion connected to the driving notor, an out put
shaft fromthe transm ssion, wherein a didfferential with an output | eft and
right drive shaft is co- ordi nated with each wheel shaft and the

di ff tial bei t ted f d ft tions,
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connected to each-dri've shaft, a carrier or pl anet
t he sun gear planet ggars, N@Igleameahﬁsrwwmdtmglm%gpamemhqemthe mrrlehof’rthehes
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connectabl e to a body-fixed part of the vehicle. In order to provide a
pi vot turn wPeingt atteraatew ceAnegtablediong bodytfixedi part af ithe vebicles ln taider to

sufficient t rﬂﬁ"d’ c n o only
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The hub reduct; on uitably formed at the driveline such that t he
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engagably an | senga onnected to | xed of the vehicle
by neans of a second engagable and di sengagabl e clutch, while the ring gear
is fixedly cédhaduinredudtiont geardrarei sujtabhe ormesd ahéhe ehiveline isuchdhasthef a

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.

The invention also comprises a multi shaft, wheel supported vehicle with

drive on the wheels on several shafts, the vehicle comprising a driveline



third engagabl e and di sengagabl e clutch and engagably and di sengagably
connected to the body-fixed part of the vehicle by neans of a fourth
engagabl evendiodisseagagabl e cl utch, wherein the first ana&csEedb/osiowt ches
are arranged to be engaged when the second and third clutches are

di sengaged and vice versa. Naturally theddriveline may, if so desired, by
configured such that the driving wheels on both sides of the vehicle are

provi ded with hub. reductio ear ordin totheinv ntio is .
advant ageous@F¢P" gF@e‘P Yy 8 ?'g 5 qa maﬁd’aﬁ’oﬁftéﬁ@ thege §R@ftwmqrﬁ@ and
passabi lity gyf e'a@QtHéQKlﬁ@J?ISQJHtY\% fFHt ahe%agfk swafr'cg HELESiapfe at | east the

front and bac wheel ts to be steer e Invention al so conprises a
mul ti shaft, wheel supported vehicle with drive on the wheels on severa
shafts, the Ferthet eiedi@i)sprandi advantages evitmdhe cioveintion twillabg appareat weths- 8.

The vehicle h ast t e, shafts, wherein at |east the wheels on the
front and ba([ﬁj!8 aglpgn?{eggrg\mngs Further details and advantages with
the invention wl| be apparent with reference to appended draw ngs. BRI EF

DESCRI PTIZON OF THE DRAWNGS Fig. 1 is a schematic explanatory sketch of a
hub reducti on gear according to the invention; Fig. 2 shows a normal drive

node of the nfl 1. Fi 3 shows a drive node of the
hub reducti oﬁ@%ﬁﬁ%ﬁ&ﬁ%@?@m Bf‘WH\é gehl cle; Fig. 4 shows a
schematic plan view of a four vvheel ed vehicle, performng a pivot turn as
vel | as a cupye 1tidrdscréifatic 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



Fig. 5 shows an exanple of a drive line for a four wheel ed vehicle
according to the invention. DETAILED DESCRI PTI ON OF PREFERRED EMBODI MENTS
In fig. Iw8wwm/airehenatically showed hub reducti on gearcCisE200l05i046haft,
wheel supported vehicles generally denoted with 10. The hub reduction gear
10 conprises in a known way a planetary ear with a central sun gear 12
connected thereto and with a thereto bel onging drive shaft (not shown), a
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carrier 14 is fixedly connectable e driving 0O of the vehicle by
means of a fengagabjaguid disendgaghblemjutghiRGe Fulrthtesthe Zingndeand8gsbikgwised
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means of a third engagabl e and di sengaggbl e clutct gagabl'y and
di sengagabl yce@ da the bedyhsey-parked phihe xghiste thtyemeastiscpe abfpuribans of
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control | abl eclagt vRethddBelnge eRashlgN @neuaRitisalge dr ﬂgfﬂrétijlﬂﬁﬁly_ ddntidlieible2 t he
hub reduction gear 10 is shown in a normal drive node for driving of the

vehi cl e for vBgWeestheliangaogy anghdipengagaderesitions: gear carrier 14 is
fixedly connected to the driving wheel 20 via an engaged first clutch 22

same ' m a1 % FemRE kB eRE 1D, £ Sty ih ARy E A R SrivRla
engaged, 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



such that the ring gear 18 is held | ocked to the body-fixed part 24 and

di sengaged to the driving wheel 20. In order to facilitate a pivot turn of
a wheel edwoehioni4e722i . e. a turning of the vehicle about PCI/SESOENNL al |y
vertical centre axis, such as schematically shown in the mddle of fig. 4,
the driving wheels 20 on one side of the7vehicle need to be brought to
rotate in the opposite direction to the driving mheels 20 on t he ot her side

of the vehicl Thj be achi eved, as shown reversing the
engagi ng pos?“%? il ggh‘é""'%ll%"ﬁ%%“@‘is 388, 8B, aﬁwgseonmeqt% twssp%ny@t. on
gears 10 on J f )
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are kept engegféde awkbbeing miéugilyscozinegtest waacraTdam shafti sectionk &@. 1o ordher
body-fi xed part 24a erin |sf| onne te to the ring
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only the hub reduction gears 10 on one si ge of the vehicle needs to be

designed in accor dance with the invention, e. wth enga gabl e and
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di sengagabl e cIu c 'S Ssul able |V|ng
| east the freeticlenonrread aithfih sewhin. 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.



the vehicle are controllable in order to inprove the manoeuvrability of the
vehicle on road and in terrain. In the exanple in fig. 3 and 4 the driving
wheel s orwoheldiaerze shafts are controllable as well as trhe/Sea@9/08m044 he rear
shaft. CLAIMS 1. Hub reduction gear for aodriving wheel (20) of a wheel ed
vehicle, conprising 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 wit "CLAMMBI anet gears (16), characterised in that the planet gear
carrier (16) and the ring gear (18) are configured to be alternately

connected toqt rivd g I tel
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claim 1, chacmpasmgeadpianetdratgeahanpj which hpsaa soargeag(12)1ddnnectdble dollay
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engagabl e an i sengagabl e cl'utch e the Ting gear (18) is fixedly
connect abl e geansh@6)y charasterised |(12th)atdhetm@'1etmarl earmpgr (E@nandithe ringi r d

connected { odEet HHCTS PRaRsEd 10 b Aafiie GRIREE B e SRERE AeE,
engagabl e an(bcgléfeﬂ@gaﬁubfé ahdtiséing Biernatesy ebfinddiablel fosh Body-fired tdart

clutches (22, 30) are arranged to be engaged when the second and third
clutches (26 24“28) are di sengaged and vice versa. 3. Hub reduction gear
according to claim1 or 2, characterised by all

10 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

15 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

20 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
25 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



clutches (22, 26, 28, 30) being constituted by claw clutches. 4 . Hub
reducti on gear according to claim2 or 3, characterised by all clutches
(22, 26, W6,208040eing el ectrically, pneumatically or hydmsebioeabioys
control | abl e between their engaged and di sengaged positions. 5. Driveline
(32) for a multi shaft wheel supported v@hicle with drive on the wheel (20)
on several shafts (38a, 38b), conprising at |east one driving notor (34), a
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(24). 6 . Drjveline accordi n% to claimb5, characterised in at the planet
gear carri erthgepipnetary geagHpits earaideast ene siderf theiushinle wiie sonfigaeddd t he

vehicl e fl . ' a cl yt.ch (22) and
engagabl 13)\’a%@gﬁg@{]aéglgadbc{r@%ggéﬁpﬁ]g)gﬂ?dg?@ﬂg r@%ﬁ%%i %et‘g]ep\é‘? '&?Zééﬂoz%?mghe_
vehi cl e by naiteraately eosesxtabledo gelgedy-fixethpardi(24ngagabl e clutch (26), while
the ring gear (18) is fixedly connectable to the driving wheel (20) of the

vehicle by ng.arﬁrivoéling 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

15  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

20 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

25 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.



third engagabl e and di sengagabl e clutch (28) and engagably and di sengagably
connected to the body-fixed part (24) of the vehicle by neans of a fourth
engagabl ewandiodisseagagabl e cl utch (30), wherein the firecTasrEdobosmeh
clutches (22, 30) are arranged to be engaged when the second and third
clutches (26, 28) are disengaged and vicédlversa. 7 . Driveline according to
claim5 or 6 , characterised in that the planet gear carrier (14) and the
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Driveline according to any of ai ns 5- aract i se at the driving
wheel s (20) on at least the front and rear shafts are steerable 9. Multi
shaft, wheel 18ulydi sbat, whreeal|swiprorted dvehicle @ccordingtie etlaing Qopomprsmgea’al

shafts conpy 32) rdin 0,8y of,. c

it shat b ShtE whfbia 10850 Hie Wikel” Y g8 Banlt g et

| east thrige shaft$ are gleersble. at | east the wheels (20) on the front and rear
shafts are steerable.



