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wheel ed not or vehicles, and hence a center swi veling

of the vehicle, for each wheel pair utilizes a
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In order to permit a very light swiveling, a so-called center swiveling, of multi-
axle, wheeled motor vehicles with drive to all axles, that is to say to get the
vehicle to swivel on the spot about its essentially vertical central axis, it has
previously been proposed to use separate drive lines for the left and right drive
20  wheels of the vehicle, so that the left and right drive wheels can be made to
rotate in opposite directions to one another when turning. Such a design makes
this system intricate, heavy and expensive, and the system takes up a lot of

space in the vehicle.

25  Another known proposal for achieving opposite directions of rotation of the
left and right drive shafts in multi-axle, wheeled motor vehicles, and hence a
center swiveling of the vehicle, for each wheel pair utilizes a separately

controllable, reversing gear between a respective differential and drive shaft on



control | abl e, reversing gear between a respective
differential and drive shaft onone side of the
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alternately with one another. It is thereby possible, without any separate
additional reversing gear, to achieve opposite directions of rotation of the drive
20  shafts on the left and right side of the vehicle and thereby a central swiveling
of the vehicle whilst simultaneously keeping the first lock in the locked

position.

Preferred detailed embodiments are specified in the dependent claims 2 to 18.
25

According to an alternative embodiment of a differential according to the

invention for a multi-axle, wheeled vehicle with drive to all axles, as specified

in the independent claim 19, a planetary gear train associated with each wheel



of a connection and has a plurality of differential
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The invention also relates to a drivetrain for multi-axle, wheeled motor
vehicles with drive to all axles, in order to permit simultaneous rotation of the
20 left and right drive shafts of the vehicle in opposite directions of rotation, as

claimed in the independent claim 20.

The invention will be described in more detail below with reference to

drawings attached.
25
BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a schematic plan view of a driveline for a four-axle, wheeled vehicle,



in opposite directions; Fig. 2 is a side view of a
differential gear according to the invention; Fig. 3
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in Fig. 2; Fig. 4 is a longitudinal section taken
along the line IV-1Vin Fig. 2;4ig. 5is a cross
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15 Fig. 7 is a perspective view of an open differential according to the invention

with certain parts omitted;

Fig. 8 is a perspective view of a locked differential according to the invention
with certain parts omitted;

20
Fig. 9 is a perspective view of a differential according to the invention with
certain parts omitted and shows the differential in an operating position for

center swiveling of a vehicle;

25  Fig. 10 on a larger scale shows a cross section of a section of the differential
gear, showing parts of a mechanism for shifting the clutch ring between its

position in Fig. 7 and 8 on the one hand and that in Fig. 9 on the other;



of the vehicle. Cardan shaft sections 18b, 18c and 18d

serve to drive three further differentials 16b, 16c¢
warpw7addedhy nmeans of a respective pinion 12b, RQUSE2007/050056

12d, which nesh with associ ated crown wheel s 14b, 14c

and 14d respectively. Arrows inSFig. 1 indicate the

directions of rotation of the input pinion 12a, the
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i f PETUAINgIOShE dRYeRtigN Ot RIpngtaty g FAILEREd, as i s
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that the vehicle can be swiveled clockwise in Fig. 1 about an essentially
20  vertical, central axis. In this operating situation the differential housings 24a-d
of the respective differentials 16a-d are rotationally locked, as is indicated

schematically and which will be described in more detail below.

Fig. 2 shows the outside of a differential gear 16 according to the invention,
25 viewed laterally from behind in the direction of travel of the vehicle. The
differential 16 has an outer housing 26, which is firmly anchored in the vehicle
chassis. 28 denotes a left flange plate for connection to a left drive shaft (not

shown), whilst 30 denotes a corresponding right flange plate for connection to



differential 16. As previously stated, the crown wheel
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section 38 of the shaft 34 and engages with four circumferentially spaced
20 cylindrical differential gears 48 rotatably supported in a differential housing

24, as is best seen from Fig. 5.

Each differential 16 further comprises a right output shaft 50, which at its right
end carries the flange plate 30 for connection to the right drive shaft 22a-d
25 (Fig. 1) and which on its left part has a splined section 52. An inner cylindrical
gearwheel 54 (right drive shaft gear) is rotationally locked to the splined
section 52 of the shaft 50 and engages with four other circumferentially spaced

cylindrical differential gears 56 rotatably supported in the differential housing



of a bearing 60, in relation to the surrounding, fixed
outer housing 26 and by way of a slide bearing 62 in
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description above relating to the actual differentia
gear 16 in principle belongs to%he state of the art.
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into the differential 16, that is a second rel easabl e
| ock (described bel ow) between the crown wheel 14 and
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' N Qofher N2 WH the differential is open, and with necessarily the same speed
and in the same direction of rotation in the case of a locked differential, when

20  the aforementioned first lock 42, 44 is in engagement (locked).

In order to permit not only these two operating positions but also a further
operating position, in which the drive shafts 20a-d, 22a-d can also be made to
rotate in mutually opposite directions of rotation, so as to be able to swivel a
25 multi-axle, wheeled vehicle about an essentially vertical, central axis, it is now
proposed, according to the present invention, to introduce two further
releasable locks into the differential 16, that is a second releasable lock

(described below) between the crown wheel 14 and the rotatable differential



of the intermeshing differential gears 48, 56, which

rotate in the now | ocked, stationary differenti al
whowsiygeP4. Since the gears 56 rotate in the PEPSBIOIEIS0056

direction to the gears 48, the output shaft 50 on the
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64 %%r gL{]e dog clutch configuration 74integrally

for With the fixed outer housing 26 by neans of an

operating sleeve 78, which surrounds the clutch ring
70. The clutch ring 70 has a radially projecting,
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surrounding the differential housing 24, as can be seen from Fig. 3, 7-9. The
clutch ring 70 has internal splines 72, which mesh, axially displaceable, with

20  external splines 73 on the outside of the housing 24 (Fig. 5).

The third releasable lock comprises a dog clutch configuration 74, which is
integrally formed with the fixed outer housing 26 and is designed to interact
with a dog clutch configuration 76 on the right end edge of the clutch ring 70.
25  The clutch ring 70 therefore constitutes a common lock or clutch part for the
second and third locks. As will be seen in more detail in Fig. 7-10, the clutch
ring 70 is axially displaceable between its alternating engagement positions

with the annular dog clutch part 64 and the dog clutch configuration 74



operating sleeve 78 in three different operating
positions of the differential, whilst the operating
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<1 o0 3t S iR Orgh B Aol M ael i 40 Bcfite Fative to the

slidi V. t ~@f: -t 0 ' : . .
ot SpERTRSPRY. 1810 D UIRAL oSG FelRion Ot e giffernial,
86 vWHilst &ld é’ﬁérhﬂi‘néj BRe%é 28 trkRdi3Hxs ygaRPYRSu ferbitidlRestationary.
operating sl'eeve 78, thereby displacing the latter

axi #slwill bgstdrefront Fip. ShendcT-9t slanting guide, grooved84 lre made in the
this axial novenent is inparted via the lateral
1@r eopenatingfsiedve & atde minisnwmtef tBeeeopointsearoiind 82 circumference of

Dependi ng on the. directi on of npvenent of the pisfon .
r‘og ﬁg@z,sle Yo 18 ‘Uﬁkﬂ% gropyes tadipl guide éal%§8t§@gag‘§gw§$§oare fixed in
bet ween J G [4 osi.tion. w.t h .ei ther the.crown .
whe I Qutet RofifiHB ae; AP Breron i intlen 5> seatkgnuiifiy icfatibeg operating
bet t tr i Y . : :
o 1 PEfel ! BIRRARR. Bickie RORhGENE Aeabdwith an gxially aligned
vehidgiver élenfen®99hdn e cut§idktof the bb@t}é[tiﬁ s‘l%v@'b 78, via a gfripper shoe
0

t hedesi red operating position is selectfed by neans
1§ he 9dxwhichaisdittahigethei paston ped &2i ofghd eperating deviceo88rahd which is
driving, "open differential" (Fig. 7) is selected, . o
t hatapable of Jeanstating am exind ceenenent lofi the| pistoadrod: & into a limited
drive shafts rotating in the sane directiqn of . ..
" ot ERUABSNAHTAVEHEN CRp e QRPTAENE DSPYR At YHUSsHbalowing a limited
Whedyial sliding movement of the operating sleeve 78. On activation of the
operating device 88, the guide pins 86 will slide in the slanting guide grooves
20 84 in the operating sleeve 78, thereby displacing the latter axially together with
the clutch ring 70, to which this axial movement is imparted via the lateral
pressure of the slide elements 82 on the rib 80. Depending on the direction of
movement of the piston rod 92, the clutch ring 70 will thereby be displaced
between its coupling position with either the crown wheel 14 or the fixed outer

25  housing 26.

When shifting between the three operating positions of the differential gear 16

according to the invention, the vehicle is brought to a halt, following which the



cornering. Wen the "l ocked differential" operating
position (Fig. 8) is required, the second |ock is also
wo omkenloes he drive shafts necessarily rotati ngp@r/SE30@7/050056
same speed. In order to allow a so-called center
swiveling of the vehicle, for eXfinpl e when turning the
vehicle on a road, the third lock 74, 76, as shown in

G SE R RN A —
dri Wpepdifel devABesLNR . el Qlfrivqgt“e(ﬁlghcdi?fei‘@ﬂdal” (Fil%e 7) is selected,

necessaril’y rotate in an oppo Irection to't

dri veatsigabt shyomnlyhbie aleberid $ockeis foeked,! theudtivd bigafts rotating in the
differential gear 16 shown and described is of a type

whi shmeodipedtnss ofi rdfatiberwithithe cgpacitydfor S@yinmthe speed, as when
supported in_the differential housing 24 with its axes .
of COmgrings Paieay 1the ‘tlockade difprentinl "2 ppsrabing: pesitioanktig. 8) is

o ol SRRk AB8 1 e Bie BrBFRESIRS rotating
: nvept % e S@Ee@.pﬁl Yrdel %o RI1LRCA Rb&aflbd tcgﬁ%? Pmb?ﬁggf ?16 vehicle,
ocks (clutches) correspondingly 1Tn a nodificati 0

a difbf exanpleavhdetimdl thdGehieY SN h rOdIthé #RRI RRXI 7289 76, as shown
differential gears with their shafts supported

r adiialHig. 9nistlbeketl {deetientwinh thofisitigck 8Q¢ H4awhilst the second lock
enbodi nent is represented schematically in Fig. 11, in, )
18n &ertdt iimppsnt wat that the dtiveshafie orefaneapider pGtthe vehicle will

drive shaff LDS and RDS rotate in opposite difections .

{ or MEEFaHDSWRtEN A8 oBposits, Dt t@ﬁﬁ? dglwsv%ﬂslfts an the other side.
cardan shaft pinion CBP neshes with a crown wheel CW

whi ch can be connected via a first rel easable | ock

(cl . i i a: .
Secongr i S SRSt Lo By oM @SRIHoF of a type which
" di fcbatpeizes aldifferentiabgedst4 8, SHithat i€ supprtedin the@$ffetential housing
differential gears DG which are supported with their
1§haf2dswith its aptets afihwgitatsont paratel tir theecentral fized &thenctoRDSwheel 14
and which nmesh with a left and right drive shaft gear

LDS@nd tae rRowat shapfe 84120yt ispnssiblg, qeith@it degprting fégm the scope of
ng Efle? Efﬁggqf%%ggt?&bctgggg@e %\p\éhq%gﬁgtogiéﬁq%e&e ggdcﬁg Il(gecks (clutches)
correspondingly in a modification of a differential gear of the conventional

type having differential gears with their shafts supported radially in the

20  differential housing. Such an embodiment is represented schematically in Fig.
11, in an operating situation in which the left and right drive shaft LDS and

RDS rotate in opposite directions for center swiveling of a vehicle (not
shown). A cardan shaft pinion CBP meshes with a crown wheel CW, which

can be connected via a first releasable lock (clutch C1) to the left drive shaft

25 LDS and via a second releasable lock (clutch C2) to a holder or “differential
housing” DH, which carries at least two differential gears DG, which are
supported with their shafts at right angles to the drive shafts LDS and RDS and
which mesh with a left and right drive shaft gear LDSG and RDSG



In the operating position shown in Fig. 11, the

clutches d and C3 are cl osed (engaged) whilst the
webkurohoe? i s di sengaged (shown in a |ight grapCESEL08)/050056

the crown wheel CWvia the clutch O necessarily

propelling the left drive shaft lLDS, as is shown by

the arrow DI, whilst the right drive shaft RDS is made

R, TR RO L 3PS 30 Bt vin o
B S S S R e R A T

shaft RDS in the direction of the arrow D2. In the

normal operating position with "open differential",

t he lolthe opestidle @ositi@s showen ke ptig.dl k:,ethg atgdhdsoP éranda@dl are closed
the clutch V2 .is kept closed, whilst in the operating

posi(Engagesy thilst thacelyte €2 d$ éW@D&ng'edt (ﬁbownua@nléghtcgray scale), the
(opatsafaca CRC i e el & Hpestorifipipsuing HRHRA rive shan

It t ' :
Sos rI?%n% g?’ore unc(ﬁ‘Pgal V\V/n@ll lhﬁtttﬂ‘% ﬁghf){iﬁ(/@% tRD § is made to
enbegiafe it t}%@ (S’s'lt@gddfébtﬁh@(thela&Qw IﬁQ?m ft %l'i@!iﬁvé shaft LDS via
further feasible enbodi nent a doubl e pl anet

epi dye IdWWeCBHangeaﬁ LBISG Dﬁlﬁfés thecfixetl différentidleggareIB@] which in
i nvention of planetary gear train type. In this

18nb daimeniatet the rdsivar shafi geani RBSChard thaseln theoildve sbai RDS in the
(clu cheal that is I§§ say a first rel easable | ock

(cl )Oflsléff%QW e crown wheel CWand the |left

drive shaft LDS, a second rel easable |lock (clutch C2)

bet ween the crown wheel CWand an outer annul ar wheel

AW wi.t k [ bsal

o d% the In A Bberdfifl yagﬁ En?fqa %gﬁﬂ' ggf@{)egpale é'théD{S;]iﬁE%hes C1 and
anm@aarewa@ﬁl diéM¥garedd Qoff)érﬂ%dwﬁhel HhRh P22 tis kMt clbBed, Ritsilst in the
case the left drive shaft ‘gear LDSG consists of a sun
1§earopefatmgppasiteoramyithfdacked diifferenttul? tie dlhwhegkll ard @é are closed
shaft RDS is connected to a planet carrier PC of

th
pl ar@@flath? cheeh G ki kﬁptmngamm@ab rTllfr clghes 2 éléd C3 are thus

ai r i.nt ermeshi.ng pl anet. whegel s
P sed altematnFy wit one another. Afl three operating positions therefore

function wholly like the first embodiment according to Fig. 1-10.

20 Fig, 12 shows a further feasible embodiment of a double planet epicyclic
differential (DPED) according to the present invention of planetary gear train
type. In this embodiment there are likewise three releasable locks (clutches),
that is to say a first releasable lock (clutch C1) between the crown wheel CW
and the left drive shaft LDS, a second releasable lock (clutch C2) between the

25  crown wheel CW and an outer annular wheel AW with internal gearwheels of
the differential DPED, and a third releasable lock (ctutch C3) between the
annular wheel AW and a fixed vehicle part FVP. In this case the left drive

shaft gear LDSG consists of a sun gear of a planetary gear train, whilst the



and PW2, in which the one planet wheel PW in each

pair also neshes with the annul ar wheel AW and the
wordendpbanet wheel PW2 al so nmeshes with the SPOI/GEZANT/050056

LDSG Li ke the enbodi ments previously described, this

enmbodi ment al so has three possibRe operatl ng

positions, that is to say a first, "open" operating

G < a8 g Ao S CPhEEGRE e Fred SR ot the plageter ear
bot hy, g{ the fjefdei’%alsrﬁ@f}“é da%@@&lﬁ@ﬁﬁéﬁnéé?ﬁ@% ‘f’)ldn'ét WiRels PW1
same directfon at the same or ferent spee

secand PWQC ke &hiclp ehé@bhe Plaws iviieeh PWD intdach ﬁahealso meshes with
clutches C and C2 are closed and the clutch C3 is

operthe sonulanwheek AW arel thieadther pPBeawticeiBWik alsesueshies with the
rotate in the sane direction and at the sane speed,

and sHn@8as BDSSEr at i ng position, in which the clutches

C and C3 are closed and the clutch C2 is open, the

two drive shafts LDS and RDS being made to rotate in

gfpt P3kE Fhd! Iefgfo‘btdﬁlﬁ?ﬁts% VEXEEH HEDGRACAIL Shntiiidht Ao has three

" ef#)bss@lédoupérh Gh8 pobifiohsSRELs t@fsa&fheﬁi‘é? h"dﬂeﬁ”dﬁiei’eﬁmg position in
shafts as denoted above ‘and in the fol l'ow ng patent

cl aiwticle ahe ritghed IG1 had red eirs elisengeged dopen)oand lige clutch C2 is
actual, selectable |location of the crown wheel in the

10i f fckoseds palthajdzoth afghrBirive shafiistlEloBeand RDSyean rotgte  the same
o L5 B S b e s,
2‘223&9'& R bl S bG8 Bt Pind BFR Rl €95 bben. o thr
o0 1 e %Egﬁéa%';’?”avaqd?‘é?s;‘ﬁi&ﬁ%%%?%gﬁ‘;é LR ion and
the same speed, and a third operating position, in which the clutches Cl and

15 C3 are closed and the clutch C2 is open, the two drive shafts LDS and RDS
being made to rotate in opposite directions for executing a center swiveling of

the vehicle.

It should be noted that the terms “left” and “right” in respect of the vehicle
20  drive shafts as denoted above and in the following patent claims can naturally
be reversed, depending on the actual, selectable location of the crown wheel in

the differential gear.



the differential housing (24; DH) and which nmesh with

a respective drive shaft gear (46, 54; LDSG RDSG for
w@200ef091963 a right drive shaft fﬁg t he wheel pBCT/SEI00hE050056

axes of rotation of the drive shaft gears coinciding

with the axis of rotation of the crown wheel (14), and

a first, releasable lock (42, 44; C) between the

cromﬁﬁg (14) and the one drive shaft,

char zed in that the connection between the crown

wheel (14; CW and the differential housing (24; DH)

fornms a second, releasable |lock (66, 68; C2), and that

t he 1di f f ex dififérehtibgisir Tor 4 Adiltilidle vhBbeled vehivie atithddrive to all
a fixed vehicle part (26; FVP) by way of a third

r el @xksbtempusing( 74, 76; C3), the second and third

| ocks_.hei ng, designed to _be opened and | ocke .

al t @r@gﬁeéqrsg;laa}eiphsmg &24;3bpavhicly is aqsemateﬁifwg gaskywhgehpair of the
as clained in claim1l, characterized..in that the . .

s ec Ty Bpd B Caaial psqnnealed g g reSnesvE sudh il (s CW) viaa
ri n%oﬁﬁ@ét' n""hi ch is connected so that it is

rotati onaH y |l ocked and axially displaceable to the

di f fa%lﬁf&lictjilbf AffasreREal(gedts (48)86 D) WhiidHgre(réfitatily su%yorted in
of one end side (66) formng a clutch half that can be
r ot dhé¢ diffdregtidldwhsihg @4t DH carmbwrhivheabsh with.a @spddtve drive shaft
differential gear as clained in claim?2, characterjzed .
10n teeax (461841 ED,SG,rRB@G()?mr,a heftzoria Kl drive siadiefordg wheel pair,
al so, forns clutch, hal f.that .can be .rel.easably . .
connBe a%es 9 ogat;q&%@ﬁﬁ&gensgagﬁqars( %llelgfng ngl the axis of rotation

di ffer i al ar ~ The differential gear as clainmed
in &%ﬁ%&lf%v&}% Fe%ﬂgp’a%}lzgri zed in that the clutch ring
(70, f hay. ¢1) 1 | 1P RhREE@l &nd th
{55 PRIERAS TS £ by hL b DASERA) b the ne
connegpleishaft 72, 73). 5. The differential gear as
claimed in claim3 or 4, characterized in that both
16nd chiadactepizedlin thhtithetconnagigyBdtveen thiesioyrrewhaek  4aCW) and
dog clutch
J the differential housing (24; DH) forms a second, releasable lock (66, 68; C2),
and that the differential housing (24; DH) can be connected to a fixed vehicle
part (26; FVP) by way of a third releasable lock (74, 76; C3), the second and
third locks being designed to be opened and locked alternately with one

20  another.

2. The differential gear as claimed in claim 1, characterized in that the
second, releasable lock (66; 68) comprises a clutch ring (70), which is
connected so that it is rotationally locked and axially displaceable to the
25  differential housing (24), the clutch ring (70) by way of one end side (66)

forming a clutch half that can be rotationally locked to the crown wheel (14).

3. The differential gear as claimed in claim 2, characterized in that the



configuration (68, 76) for alternate interaction with
a correspondi ng dog clutch configuration (66) on a

wo eognowbat ch half (64) rotationally | ocked toPE€TIBE2007/050056
crown wheel (14) and with a correspondi ng dog cl utch
configuration (74) on a clutch k4l f connected to the
fixed housing part (26). 6. The differential gear as

| ai . . tori
an” SNEth AV B GheH §B1ee8? oo RYR°F FhtcRfalPthat can be
sel eelchydIPsbieciiPR AERER ﬁbuﬂﬁ%ﬁaaﬁ_(Qbybﬁtherdiﬂardnzﬁl gear.
engagi ng and di sengaging with the first clutch half

(64) rotationally |ocked to the crown wheel (14). 7.

The differential gear as clainmed in claim6 in L
contdi- nat ide diffarentialigeas as chamadtinclainu? jon 3 icharaeferized in that

peratin | emen 78, 82, 84, 86, 88).is designhed to

F odhit & TateB efigg (79 1éx?(§}neG’FeéipF%c%%ﬁg inexaly giplasgable to the
ringy.4£0) ,.f l.t e te | ocking en i\t h t he
cr omi e hadynE [0 e oAb AP RSIRRAGHE 22, 126) s,
The differential gear as clained in claim6 or 7,
characterized in that the operating el ement conprises

an a@nul arhesdgRitential Pearhas chisied g eiim 8 e 4 |chheficterizgd in that
(70) and is provided wth driver elenments (82)

desibgtlecerfdorsidesi af | theeclutchdiramg d7@)reme ddsigred ovith ¢h dog clutch
rin 70) from an_engagenent position with the crown

lﬂﬂegfgﬁggya;m (&8, 36} r?éﬂemaaée anemgHaR Atithd spTresppnging dog clutch
' ' 26 ice- . 9.

ai t kehBgRrediongied cuea dirs ioteh AL NEFRRatomlbSlocked so he crown
(B2 ek (B ] ¥ SoFIRPaRAGRERY SR SOt g R on o cluten
t he }ﬁlﬂg(ﬁ{ﬁegﬂieago (t%m(;‘?‘e%%‘é%gg ggftf@_g;.ent ial gear as

clainmed in aim terized in that at

| east three pin-groove nmechani sns (84, 86) are evenly
spaced in the circunferential direction between the
16pertat i ndlhs atifferqntia) geedt abeclaimed in any one of claims 2 to 3,

characterized by an operating element (78, 82, 84, 86, 88) for selective axial
displacement of the clutch ring (70) engaging and disengaging with the first
clutch half (64) rotationally locked to the crown wheel (14).

20 7. The differential gear as claimed in claim 6 in combination with claim 3,
characterized in that the operating element (78, 82, 84, 86, 88) is designed to
produce a selective axial displacement of the clutch ring (70) for alternate
locking engagement with the crown wheel (14) and the fixed housing part
(26).

25
8. The differential gear as claimed in claim 6 or 7, characterized in that
the operating element comprises an annular sleeve (78) which surrounds the

clutch ring (70) and is provided with driver elements (82) designed for axial



surroundi ng fixed outer housing (26). 11. The
differential gear as clained in claim10,

w@baragoes i zed in that the pins (86) are gui dePEi/8B2007/050056
anchored in a fixed part (26) of the differential gear
and are designed to engage in sl&nting guide grooves
(84) in the operating sleeve (78). 12. The
differentjal, gear a | ai in im10 or 11 " .
char S dishlectERn ik B RIER, st 705 g dncingbbomsat ppgtion with
dri ' ) (1l esl ‘Qal ty
o1 oo RN SyhE) (143, R ALElife AL EmLC pORELR W the fixed
al | qusifgd26), Mindedcaytdh, movement thereof toget her
with the clutch ring (70) by way of the driver
el enents (82) and the pin-groove nechani sns (84, 86).
13. The differential gear as clainmed in any one of

&l ai%s 1 Tthe differemtialgaas ap cdaimed inhelain [§e chpragterized in that the
| ble | ock (42, 44) bet th wheel (14 .
i SERET oFIETEnS, S CORIE r esents (o adfol) a radially

whi is.. i tati 1y | ocked
ana Plaielyifid PRTBOF dndfe AR tie (0 Dutsharc (34) -t he

differential gear, and is designed to be capabl e of
engagenent with a second clutch half associated with

t he 10r omThehéidterédtfal. gehé as Themed fih eldnt 8 dr Yeharacterized in that
claimed in claim13, characterized in that an axially

18ct iabgledsti theee epinegropse dmsclpmesing o 8di Re)aare ewvenly| spaskd in the
pl ate (40) supported on the output shaft, (34) into aswd
out coruBderenyabediseetigiosbetwssnwithe, OReratisgoridecveut(@®) and the

hal f associ ated with 1he.cr wheel (14). 15. The
di f FBEADIRE (e outer housipg (24, Cl ai m 14,
characterized in that the first clutch half (64) of
the crowm wheel (14) is arranged in an outer

perijgher atdheogfferﬁﬁtﬁaa;{g%ﬁ hel@1heli i cHIRMO ViR cteMedSin that the

t he second clutc thereof 1s arranged on a

15adipihd gSG)FHTefglﬁ@l@ Pﬁw ancdbrédén atfhesd pard €26X of tie diffenential gear
wheel. 16. The differential gear as clainmed in any one )
of andiars designetl5to engage in slanting guide grooves (84) in the operating

sleeve (78).

12.  The differential gear as claimed in claim 10 or 11, characterized in
20  that at least one tangentially acting drive device (88) is designed to rotate the
operating sleeve (78) in the circumferential direction whilst allowing a limited
axial movement thereof together with the clutch ring (70) by way of the driver

elements (82) and the pin-groove mechanisms (84, 86).

25 13. The differential gear as claimed in any one of claims 1 to 12,
characterized in that the first releasable lock (42, 44) between the crown
wheel (14) and the one drive shaft comprises a clutch plate (40), which is

supported so that it is rotationally locked and axially displaceable on an output



characterized in that the differential gears (48, 56)

are supported with their axes of rotation parallel to
woeer@7amesher and with the output shafts (34, S5BJT/SE2007/050056

carrying the drive shaft gears é)46 54) for connection

to a left or right drive shaft & the vehicle, the

differential gears (48, 56) internmeshing in pairs with

o SRR PRl e Ggislel kel B0 AR Rl Soffdnagement

shafkdigh & 3&ondlutch half' é‘ﬁoglhfé‘de\kﬁﬁ tth@l:ro@@rﬁvh@él @4*}“ ned

in claiml, characterized in that the differential

gears (DG are supported with their axes of rotation

at right angles to the output shafts (LDS, RDS)

car righ ng Theedidferentia lgeht agelaimed Liﬁ)&@inRﬂ)Q@haimcta’izaf in that an
and right drive_shaft of the vehicle,

a7 paillt oG e e shdrgiaed b dipiae (e itceplate (40)

iggfﬁt B‘? %ﬁe";i}ﬂg h}e?%ﬁpgﬁﬁggf{ ﬁie“)dg{ o & erﬁagl ?r}_%gement position with
5?5)51%&%’5?%I&bf{%‘%[ﬁﬁ%ahﬁegsg@égﬁ, é‘rba)ﬁxa'?ﬂ%ééf(l@ y one

arac

rel easable lock (74, 76; C3) is designed to be kept in

the | ocked position whilst the first |ock (42, 44; CI)

i s il5. a ITdekdiffeperstidligear andlaimed sectuith 14QathafFabterizd in that the
C2) is in the open position, in order to permt

19 ot dirstoeiuteh hale(G49faf thegrowmihedl (Mg is heranged im an outer peripheral

opposite.directio rota diffe entla
geaPaftopt Péraide ﬁ%eecr%wem ol it the peance gl half thereof is

aii REEL QB ATRELAT o Th B BREGRING ARG 35 B P TORR wheel

vehicl e and which is coaxially connected to a
respective crowm wheel (CW via a connection, said

pl anet ar yrige Jiffbreatial havat ngs laitedalin tahyofone of claims 1 to 15,
differential gears in the formof pairs of

19 nt ehaeadterigedlinnthiat the differeR\d], gdi® Y4&t 56) are supported with their
circunferentially

axes of rotation parallel to one another and with the output shafts (34, 50)

carrying the drive shaft gears (46, 54) for connection to a left or right drive

shaft of the vehicle, the differential gears (48, 56) intermeshing in pairs with

one another in an axially overlapping relationship at circumferentially

20  separated points around the output shafts (34, 50).

17.  The differential gear as claimed in claim 1, characterized in that the
differential gears (DG) are supported with their axes of rotation at right angles
to the output shafts (LDS, RDS) carrying the drive shaft gears (LDSG, RDSG)

25 for a left and right drive shaft of the vehicle, each differential gear (DG)
meshing with both of the drive shaft gears (LSDG, RSDG) at circumferentially
separated points around the output shafts (LDS, RDS).



separated points and rotatably supported in a pl anet

carrier (PC, in which the one planet wheel (PW) in
we@2oh/op@sy al so neshes with a surroundi ng annuPEr/SEdEEHS0056

(AW and the other planet wheel %PV\E) al so meshes with

a sun gear (LDSG), the sun gear l(LDSG being designed

to be connected to the one drive shaft (LDS) of each

pai a et [ e ed
con]ﬁiec fgt:fehu%lﬂ ege%% h{‘ekr iﬁi\r?éi EI% 4‘5’6(0&"[‘36)Tl ?ﬂa he 1 to 17,
Whe%ha?ﬁét@rlz@ﬂ qnathfai fited thlf(Fk‘?é‘a%ﬁBieelohE qR4 (1) ngis\ﬂﬁ@s'i‘gned to be
the crown wheel (CW and the one drive shaft
chalkept éi ithedodkedt paditidh ewvlgitsovhe viivee lodkCH2, aan ®E) is in a locked
connected to the surrounding annul ar wheel (AW via a
s ec poditionedrgh Hebsesond dick (mg 6@ {2} isain thieeopennposation, in order to
wheel (AW can be, connected to a f.ixe ehicl e
¢ Fvipprmitarofation (of, theeledh and) dehtodiive Stlﬁeo%‘g%??d directions of
and t% rd locks (C2, C3) being desi gned to be opened
and TPGURBY alternately with one another.20. A
drivetrain in a nulti-axle, wheeled vehicle with drive
to all axles for allow ng sinultaneous rotation of the
| ef t1gand A idefféregitinl geag!Tof 4 uldQad ¢l wikedtedeHiblS, with@tive to all
of the vehicle in opposite directions of rotation,
conpaxiesi oompoamgan shaft sections (18b-d) associ at ed

wi th vehicle wheel pairs, and a pinion (12b-d; CBP)
10hi @rplpretarysgrar raie (MPER)axligh e&waﬁlas%whse@éh v@welaa%rr of the

whi ch h el (14b-d
s BEBIGTG Gk ¥ shdf epaRA e SPTeEsHL i FOSRSKY<CHoRAHheel (CW)
di ff diff I
hlousffég%%ﬁﬁéa %ar conprises: a ) a differentia

>DH) which is coaxially connected to a
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J one planet wheel (PW1) in each pair also meshes with a surrounding annular

o)

wheel (AW) and the other planet wheel (PW2) also meshes with a sun gear

(LDSG), the sun gear (LDSG) being designed to be connected to the one drive

shaft (LDS) of each wheel pair, whilst the planet carrier (PC) is designed to be
20  connected to the other drive shaft (RDS) of the wheel pair,

and a first, releasable lock (C1) between the crown wheel (CW) and the one

drive shaft (LDS),

characterized in that the crown wheel (CW) can be connected to the

surrounding annular wheel (AW) via a second, releasable lock (C2), and that
25  the annular wheel (AW) can be connected to a fixed vehicle part (FVP) via a

third, releasable lock (C3), the second and third locks (C2, C3) being designed

to be opened and locked alternately with one another.
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44. yHlith meshes with a crown wheel (14b-d; CW) of a respective differential
gear (16b-d), in which each differential gear comprises:
a) a differential housing (24a-d; DH) which is coaxially connected to a
respective crown wheel (14a-d; CW) via a connection,

10 b) aplurality of differential gears (48, 56: DG), which are rotatably
supported in the differential housing (24; DH) and which mesh with a
respective drive shaft gear (46, 54; LDSG, RDSG) for a left or a right
drive shaft of each wheel pair, the axes of rotation of the drive shaft gears
being coaxial with the axis of rotation of the crown wheel (14a-d; CW),

15 and

c) afirst releasable lock (42, 44; C1) between the respective crown wheel
and the one drive shaft,

characterized in that the connection between each crown wheel (14a-d; CW)

and its associated differential housing (24a-d; DH) forms a second, releasable

20 lock (66, 68; C2), and that the differential housing can be connected to a fixed

vehicle part (26; FVP) by way of a third releasable lock (74, 76; C3), the
second and third locks being designed to be opened and locked alternately with
one another, and the third lock (74,76, C3) being designed to be locked
simultaneously with the first lock (42, 44; C1).



