1 DRI VELI NE W TH PENDULUM SUSPENDED DRI VE SHAFT TECHNI CAL FI ELD

The invention relates to a driveline with a pendul um suspended drive shaft
accor di ngvoaotins7qaseanbl e of claim 1. The invention al secrskailessi47 a not or
5vehi cl e. BACKGROUND ART In a conventional driveline of e.g. a four-wheel
driven notor vehicle such as a nmning veHicle, the cardan shaft is arranged
to transmt the power to the drive 10 shafts. In order to inprove
accessibility of the vehicle one of the drive shafts is pendul um suspended

whil e the other i sDRIYEHINEWHEHPESRWEUM aHSPENRERLGVE SHAShensi on

allows for the drive shaft to be turned about an axle perpendicular to the

sane, e.g. + NN promits ground position. The notor vehicle my
be articul at 2}((9)1—? gnt fg?ll'ed in a conventional way. 15A pendul um suspended

drive shaft is normally journalled in slide bearings, wherein wear occurs
duri ng pendulTim inVaetiar aelatessiol & drivelindevitthafpendolimgpuspended rdsiveustiaft hat
the belly clearance of .the vehicle heco | ower...ln _order to.conpensate
for this togRyomiag it Uie BESAIBRE & FaEh anane Branio Aecrambs S shnily
cardan shgft yepigg ovi ded, usually where the transm ssion connects, 20
conpensating said novenent. Such a coupling results in a conplicated
construction and occupi es space. OBJECT OF THE | NVENTION  An object of the
present invention is to provide a driveline with a pendul um 25 suspended
drive shaft which is energy efficient and at the same tine space efficient

and results ighdkERSUNBRARSN drive conponents.

In a conventional driveline of e.g. a four-wheel driven motor vehicle such as a
mining vehicle, the cardan shaft is arranged to transmit the power to the drive
10 shafts. In order to improve accessibility of the vehicle one of the drive shafts
is pendulum suspended while the other is rigidly fixed to the frame. The
pendulum suspension allows for the drive shaft to be turned about an axle
perpendicular to the same, e.g. +/- 10 degrees from its ground position. The

motor vehicle may be articulated or controlled in a conventional way.

15 A pendulum suspended drive shaft is normally journalled in slide bearings,
wherein wear occurs during pendulum. The wear results in the shaft moving
over time such that the belly clearance of the vehicle becomes lower. In order
to compensate for this, today a clutch between drive shaft and a fixed point
on the cardan shaft is provided, usually where the transmission connects,

20 compensating said movement. Such a coupling results in a complicated

construction and occupies space.

OBJECT OF THE INVENTION

An object of the present invention is to provide a driveline with a pendulum
25 suspended drive shaft which is energy efficient and at the same time space

efficient and results in little wear on drive components.



SUMVARY OF THE | NVENTI ON These and ot her objects, apparent fromthe

follow ng description, are achieved by a neans of a driveline and a notor
vehi cl e, wbi2ohy/mrecof the type 5 stated by way of i ntreduskEcanosmasy whi ch
in addition exhibit the features recited in the characterising clause of

t he appended clains 1 and 9. Preferred emodi nents of the inventive
driveline are defined in appended dependent clains 2-8. According to the
invention the objects are achieved with a driveline for a 10 notor vehicle
conprising a drive shaft suspended by neans of a pendul um suspension, the
pendul um suspensi on conprising a fastening configuration fixedly connected
to the vehi clg;ahRy S YFIESMENﬁ'ﬁ?Nem ng connected to the drive shaft and
pivotably journalled in bearings relative to said fastening configuration;
a differential for driving the drive shaft, wherein the differential 15
conpri ses a dhesenandpatheshabjectsphapeanenhrframethe ifollowingr diescrapticamgece f or
driving the drjve aft. wherein,the rotor of .the electric notar, i
connected to SEhIEVERTOS MEAE Shaervalon 36 a foy Pt Bokhish FRednelimg o

ot or conpri statedthe WARIA ingbduRoreladet Which™M ddditor! iexBMity teonesgked to
said drive shaft fastening. By using an electric notor an ener?y efficient
drive lien isegigdaimelne Bgaramermgar@an@etwet@ eappangegocimenTt A Bay no

eomot rical  ERavee SobsRTRASLOEMS Mveh e hlBlps e SRR AL 6801 E o (e

fasteni ng of debendenmt daitt 248y portion of the electric nmotor with the drive
shaft fastening space requirenents are decreased in that the connection may
be made conpact. Further no 25 additional suspension of the el ectric notor

is required SIGGEEIIRGOhE PNERiRT ¢ OLIRALS iase igyRd withya &helineriQEteni ng.
Accor di ngat o i ; b\ i i i

conpri segosl inﬁoggﬁ?wﬁ%?ﬁémgggﬁ? %‘S@a('f)t@ u%?hgegl%@%%bgé?%gbﬁgu'y Wat it
i s space savisngpémsion hineppennilllum susgemsaedcamiprisinghaffastenBgicardigdiraigpt o an
enbodi ment of tge driveli

, ne said ngn rotati.n ortion of the electric notor
s connect ed TEITHETRFFIRY OHBE VoSS arg G Be RS BRNg SATACSLI iy
internal beairigg Hpdit -andeprBYadiyGoliingled an BE el alRNUb NEhi@ fabRPing
correspondi ng of the rotor/rotor "'shaft connected to the input shaft during
configuration; a differential for driving the drive shaft, wherein the differential
15 comprises a driven input shaft, wherein an electric motor is arranged for
driving the drive shaft, wherein the rotor of the electric motor is connected to
the input shaft and a non rotating portion of the electric motor comprising the

stator of the electric motor is fixedly connected to said drive shaft fastening.

By using an electric motor an energy efficient drive lien is obtained. By

20 arranging the electric motor in this way no coupling between electric motor
and differential for compensating for geometrical changes occurring over time
due to wear is required. Due to the fastening of the non rotating portion of the
electric motor with the drive shaft fastening space requirements are
decreased in that the connection may be made compact. Further no

25 additional suspension of the electric motor is required since the entire force is
carried by the drive shaft fastening.

According to an embodiment of the driveline said pivotable bearing
comprises slide bearings. The advantage of using slide bearings is that it is

space saving for the pendulum suspended drive shaft.



5 rotation of the drive shaft fastening relative to the fastening
configuration is elimnated. According to an enbodi nent of the driveline
sai d dri weobafds742ast eni ng conpri ses an outer cone wher ecm/Sgai1d/osi48Te
bearing is arranged between said outer cone and said fastening
configuration. Hereby a nore robust and 310 reliable connection where the
outer cone constitute a protective part is facilitated. According to an
enbodi ment of the driveline said fastening configuration conprises a front
and a rear rd¥rerdiag o anspehediorentiitee Asiygline spil BOR refplieg Hestirhef Bie of

the drive Sh%ﬁéctriclm‘éprisdicBHné&eantoet'Wgoﬁirji\}EaQﬁaf?ﬁaétjéﬁing;r Iq‘éfdé ?f" s3id glicﬂar lve
shaft fastening conprises an | nner cone arranged Tnternally to said outer
cone. Her eby bebengeneterrcad roeaciogspart.utleeby thieotisic farcbreaking, deddpigodetties t he

transm ssi on configuration, Accordin o_an enbodi nent of the driveline

Sa 0 non_r ot ZOTREPORAING Gl (e T8I CI6" ShaL: FarnesAtb 0 toe CBRHb ShEH §ginda;
outer cone. § t I ' rting
part thioor eloREn B iR ARAEIARANG ORRVE Y (TBYACRATY bttt
t he drivel i nelisaatedon rotating portion of the electric notor is connected

to said inner cone. This results in a protected 25connection of the

electric ot (Arc'cordz}ng to an embodiment of the driveline said drive shaft fastening

comprises an outer cone wherein said slide bearing is arranged between said
outer cone and said fastening configuration. Hereby a more robust and

10 reliable connection where the outer cone constitute a protective part is
facilitated.

According to an embodiment of the driveline said fastening configuration
comprises a front and a rear rocker arm suspension. This results in a stable

suspension of the drive shaft.

15 According to an embodiment of the driveline said drive shaft fastening
comprises an inner cone arranged internally to said outer cone. Hereby the
inner cone constitutes a protected part, and protects the transmission

configuration.

According to an embodiment of the driveline said non rotating portion of the
20 electric motor is connected to said outer cone. Since the outer cone
advantageously may constitute a supporting part this results in a robust

connection.

According to an embodiment of the driveline said non rotating portion of the
electric motor is connected to said inner cone. This results in a protected

25 connection of the electric motor.



BRI EF DESCRI PTI ON OF THE DRAW NGS A better understanding of the present

i nvention will be had upon the reference to the follow ng detail ed

descri pt iwo 20f@087426ad i n conjunction with the acconpanyiPog/SER@EVOSIZST
wherein |ike reference characters refer to like 5parts throughout the
several views, and in which: Fig. 1 schedatically illustrates a side view
of a motor vehicle according to an enbodi ment of the present invention;
Fig. 2 schenatical illustrates a [‘Fl ane view of a driveline according to

an enbodi nentBPdEFt@éS&%EEi@NiQF/JM BIRAWORGS. 3 schematical ly illustrates

a side vi ew of a driveline according to an enbodi nent of the present

vent i on: Fizgocidy SGAAIRIAAMG Yot W/ Hrbabits ificPligRow B¢ Hec? BBh! 1 Lhe

driveline |n resin con guration an ctric notor
accordi ng toreferemizotti thenfollowirigheetarled eiletscnlpncarnwnen rea8fn g:onjumctlon with

h ticall | | ust r at I d he | i n f
3a; and Frg. 0% SERERANY Bl S Wgs cnereus TS rBBHendH GlFGee RS e « he
drive 1'ing i paHsahrolinodPnRENeHERIGRSGREH\Mch:

Fig. 1 schematically illustrates a side view of a motor vehicle according to an

embodiment of the present invention;

Fig. 2 schematically illustrates a plane view of a driveline according to an

embodiment of the present invention;

10 Fig. 3 schematically illustrates a side view of a driveline according to an

embodiment of the present invention;

Fig. 4a schematically illustrates a plane view of a part of the driveline in fig. 2
comprising drive shaft configuration and electric motor according to an

embodiment of the present invention;

15 Fig. 4b schematically illustrates a side view of the part of the driveline in fig.

4a; and

Fig. 4c schematically illustrates a front view of the part of the drive line in fig.
4a.

20 DETAILED DESCRIPTION

Fig. 1 schematically illustrates a motor vehicle 1 according to an embodiment
of the present invention. The motor vehicle 1 is according to an embodiment
constituted by a construction vehicle. The motor vehicle 1 is according to an
embodiment constituted by an articulated vehicle 1. The motor vehicle 1 is
25 constituted by en electric hybrid vehicle, a diesel electric vehicle or an electric

vehicle.



Fig. 1 schematically illustrates a notor vehicle 1 according to an

enbodi nent of the present invention. The notor vehicle 1 is according to an
enbodi nenwocongisri2dt ed by a construction vehicle. The netwosEx@biosi4se7 1 i s
according to an enbodi ment constituted by an articulated vehicle 1. The
notor vehicle 1 is 25constituted by en eldectric hybrid vehicle, a diesel
electric vehicle or an electric vehicle. 5 Fig. 2 schematically

illustrates a plane view of a driveline 2 according to an enbodi nent of the
present i nveftd.oh sahematieallysillystraipata elaneyview @fsa davekine 2sacgordingodn a
driveline 3 j VarLLant . : i yeli ' ' .

driveline 2; 2 acog'lgr%m tr?g tﬁ% @%ggﬂt I(QQ/ Bmag{dsﬁg'oﬁpn%ng&gtg’% ;l (%)rrlll‘tls-lt-%??%ea 5
shaft 10 ar r aitgedenvofd dmelihed@bcodrdimigsto H2earisl lof #reldreslinednifige2shaf t
suspended by neans of a pendul um suspension 30 and arranged to drive rear

wheel s 22, a, . 22b. .The pengul um suspensi on ¢ ‘1ses a fastenin ,

cont1 gur at | ol ErNEINE! S0 PRSI 06 ABe T CTTBR/BRN S SUHATES dr ToR ik
fast eni ng5 10Gh&ANNECARENGE tiBedrivd Frtv@heBaf 4230 Bibd apidv AdADbMyé asHrel | ed
in bearings relative to said fastening conflguratlon 32, 34, which are
shown i n nor sudeerded by Megns Hi-ac pendidufrasuspensiore S0f andiaakingad 3R, drdse
conprising a frron|tg roci?er %m suspension 32 and a rear rocker arm

suspensi on 34%8THY e%lf‘i T '2; 3 conprises a front transm ssion
configuration 40 for driving 15 the front drive shaft 10, where the front

t ransm ssi on Thenberiuldhi U pdAsioaycopeprisesd fdsimidg Rynégaliatiber3anBudixeadly a
bevel gear. The front transm ssion configuration 40 corrgri ses a driven
front input §RAnectsd tg ‘Pleo\‘&h'gpnﬁi%,a Abye §H6ﬁﬁa$§$nfrlgg.10 cpngegtedrigethe
drivelingafurgber 1.S8Sn; L 1 ssi on. conf | j

driving of ¢ LV StRRCED GREo GotaBl o RRE AEBERER A ANEN Sild 3dsiefing
confi gur at i orcobfigurayiob@2¢ 84 swhichtard shpwa idirhbrer esthil & figr4achiedaspaarg The

rear transm ssign caonfigurgti on 5Q conF)rises a driven rear |Bput shaft or
rear pinion, CRBI9YRIAR i PMRrSing agfront rocker arm suspension 32"and a rear

rocker arm suspension 34.

The driveline 2; 3 comprises a front transmission configuration 40 for driving
15 the front drive shaft 10, where the front transmission configuration 40 may be
constituted by a differential or a bevel gear. The front transmission
configuration 40 comprises a driven front input shaft or a front pinion, not
shown in fig. 2 and 3. The driveline further comprises a rear transmission
configuration 50 for driving of the rear drive shaft 20, where the rear
20 transmission configuration 50 may be constituted by a differential or a bevel
gear. The rear transmission configuration 50 comprises a driven rear input

shaft or rear pinion, not shown in fig. 2 and 3.

The driveline comprises an electric motor 60 for driving the front and rear
drive shaft 10, 20, wherein the rotor of the electric motor is connected to the
25 rear input shaft and a non rotating portion of the electric motor 60 comprising
the stator of the electric motor is fixedly connected to said fastening

configuration, which is apparent from fig. 4.

The driveline further comprises a cardan shaft 70 which is arranged between

the electric motor and the front transmission configuration and connected in



The driveline conprises an electric notor 60 for driving the front and rear
drive shaft 10, 20, wherein the rotor of the electric notor is connected to
the 25 rwenoimsm2sshaft and a non rotating portion of wPhe/seb@oisisg7 not or
60 conprising the stator of the electric notor is fixedly connected to said
fastening configuration, which is apparet fromfig. 4. 6 one end to the
rotor of the electric notor 60 and in the other end to the front i nput
shaft. The driveline, according to the enbodinent in fig. 3, conprises a
Combust i on eRPRIRICY WdOIOTGaBe AleRtriomeioRAGNSHIN BettBet oAb i o fioBhgi ne
80. The 5 g%ﬁﬁﬁ%‘%ﬁ I's connected to the electric notor and arranged to
drive the electric nbtor. The generator is according to this enbodi nent
connected to the electric notor via a voltage converter 92. Said voltage
converter 92 Tbengmieties, accoedingftodhe @pebamimanymdig. S, reotgrisgsteheorabugtiomat i ng

Itage fromth tor 90 i nverter 92b d to ipvert th
i oot - curr oRNOTE GO EPBHAIPN L0 GEREPAEGY Cole SBUSI CosiBe Al e and

frequencysf olgehBeat6t RAdnnectiRf ©rth8 Gléddic Bfot6Pahd alraRged td 8rilé @9IBREY i
controlling tthe rotational speed and the voltage the“torque. Hereby

engagenent ofmetar.ehibe gyergrataigie aetardinge ko dBisaetdodengntunpnnested He the
corresponding,is.al so.facilitat t he energy.sterage ynit 95 bejn
Tl st rat ed S BRGTEd I VitHosy riETRE e SHT orlPobs BiSuari e, The
dotted |ine Xohdrigekratesifith@latdraargedvel ﬂamfyo{hetﬁaamgm&gk/@|t§gwhdnbm@

ng

driveline for an articulated vehicle. A driveline accordi to fig. 3 as
menti oned co@enefaieePhnayd a0 dreeitre 92pngrrangedbpe inyerty e riiraghguBentised,

such as g dri¥Rbi&erd P th&'yeRkribr 98, WBK tflat the voltage and frequency for the

electric motor 60 may be controlled, the frequency controlling the rotational

speed and the voltage the torque. Hereby engagement of an energy storage

unit such as a battery unit or the corresponding is also facilitated, the energy

storage unit 95 being illustrated with a dashed and dotted line as an optional
15  alternative.

The dotted line X illustrates that the driveline of the vehicle could be a

driveline for an articulated vehicle.

A driveline according to fig. 3 as mentioned constitutes only an example. Any
suitable driveline may be used, such as a driveline for an electric hybrid
20 vehicle, for a diesel electric vehicle or for an electric vehicle. In an electric

vehicle e.g. no combustion engine is required.

Fig. 4a-c schematically illustrate different view of a part 4 of the driveline in
fig. 2 comprising drive shaft configuration and electric motor 60 according to

an embodiment of the present invention.

25 The pendulum suspended drive shaft configuration comprises a drive shaft
20 and a pendulum suspension, the drive shaft 20 being pendulum
suspended by means of said pendulum suspension 30.



20 vehicle, for a diesel electric vehicle or for an electric vehicle. In an
electric vehicle e.g. no conbustion engine is required. Fig. 4a-c
schemat i cabl2yg11vdshazstrate different view of a part 4 of Poe/SERitvesi4ge in
fig. 2 conprising drive shaft configuration and electric nmotor 60 according
to an enbodi ment of the present inventio. 25 The pendul um suspended drive
shaft configuration conprises a drive shaft 20 and a pendul um suspensi on,
the drive shaft 20 bei ng pendul um suspended by neans of said pendul um
suspensi on 3dhe pewumﬁuﬁwe@rmlerm%ﬁ@mlse@ g dageniascenfiasation g, 34

CO”f'g!”a“ngé&lxneﬁ '(gfi{od rfeo{?é‘r‘ﬁ‘é&aeﬁhc’i {&/g%h\é‘ﬁhfa% &uﬁd;gpérdo‘ﬁ%e%

fastening 106 CO e drive Sha and prvot y journa

beari ngs rel &té wdriveo shaftd2®aam@rmmgtaqujolgnem(ﬂ an Bearidgs r@@rtudepiwcseabl e
beari ng corrprlses slide_5bearin 8, The f ni ng confi uratlo

34" conpr | Ses 2 EngH: CONMCUERERr 37 ocker SaldnRIRABRS BRdg. COmPTivRe. 5

rocker arms &R B is arranged in front of the drlve shaft 20 and t he
rear rockg} g%%]S@%geng?on is arranged behind the drive shaft 20, i.e. the
drive shaft 20 is arranged between the front rocker arm 10 suspension 32
and t he rear Tmcﬂaetermgmeu’swagmn’mm cempbses asirens @ctasrpenmcdwrcﬁrm he

drive shaft 20 is obt to this enbod wher,e d

chatt 2015 Sonkenan aa s TN ERhPidtRoL Suh i BoSHR0H 2R AralSBh da ibRpl, Y
suspensi on 3Zhé 8riaé l’shéﬂ@@ Al wWRepak Reckdriard chsitf ignRfirdrigedelediid the not or
60. The respective rocker arm suspension 32, is fixedly 15 connected to

the vehicle @ylvﬁé‘@ﬁﬁ?& i patheetdresstah20 Imarrarrged be@mmh@é‘rqrﬁéﬁelferaarm
3 t
suspens! 08 3usBdidan, &0 FRSEN el Yol ApSHeRLO 42 HERIY! Ehep

essenti al Ror arm3 meach” si eners

32a, 34a ar e saspemgiea of chd elriat tshalte20 ﬁs)obﬂaeweoemwoedlag tbhRisr @spedimert, ar m
32b, 34b. The respectlve rocker arm suspensjon 32, 34 20has an inner ring

shaped surf avgese thedrive ghaft #9 Qﬁecgﬂ%{tftyte@oﬁ?ﬁ%lﬁ?%ﬁ pBYne iShafdé? 1 fhenfront
conprises a t5a0sM 5508 %@{grﬁ v %téﬁ?ﬁni%d Rbwekd ‘t’hé‘%rugg%r{iﬁﬂ %6 aifide 20,

wherein the transm ssi on i guration conprises a driven I nput shaft 52
or a pinion émctr'rmenmtoarwﬁ'@m osspEutive gocken arm Suspenaionod2i B4 it dixedlys

enbodi ment consti tut bevel Accar.di to an alternative
oroodi mels T RBRhedt 0 10 yeRBisthy Means B hsene s i ala 01 o by o
differential.

The respective rocker arm suspension 32, 34 has an essentially ring shaped

profile from which an essentially horizontal arm 32b, 34b projects from each

side. Said fasteners 32a, 34a are arranged to be attached to the vehicle at

the respective arm 32b, 34b. The respective rocker arm suspension 32, 34
20 has an inner ring shaped surface 32c, 34c.

The drive shaft configuration in addition comprises a transmission
configuration 50 for driving the drive shaft 20, wherein the transmission
configuration 50 comprises a driven input shaft 52 or a pinion 52. The
transmission configuration 50 is according to this embodiment constituted by

25 a bevel gear. According to an alternative embodiment the transmission
configuration 50 is constituted by a differential.

The driving input shaft 52 extends essentially in the longitudinal direction of
the vehicle and is consequently perpendicular relative to the drive shaft 20,

wherein the driving power is arranged to be transmitted via the transmission



The driving input shaft 52 extends essentially in the |ongitudinal
direction of the vehicle and is consequently perpendicular relative to the
drive shako 280i/0sM2erei n the driving power is arranged teclhsesansasited via
the transm ssion 8 configuration 50, here the bevel gear. The input shaft
52 is connected to the rotor 62 of the el8ectric notor 60, the rotor shaft
64 of the rotor 62 being is connected directly or via a gear configuration
such as a planetary gear &not shown) to said input shaft 52. According to a

variant the 6208gisREAN SO, hRee thee beveigegial be dapuRnadiahalis epnneciemhia ey,
e said pi %@8’62C§Pﬁwte' %l!é%ﬁicaﬂwo‘tﬂi @@rﬂeer%ttﬂa%ﬁaf&§ﬁeoft thgroor 82 Meing_js
n and portlo e aft entral

configuratio n of t drive's are housed 1n a

portion of agboned:teglcfjmmtlygnlr\aa iaogeém@onﬁﬁmeatimusm‘rgaswblagietayigaarl(fiat
conpri ses substantia tubul ar extensions 102, 104 10 transversa

ot B g {1 SAPBRLHO Tale UL SHETC BR: AECORIRG o7 4P eeteoGERAgIoN o e
configuratio ' i t-0on iwe ' ged
to run. '?'ie E%tgg?néﬁggmd;%{gﬁrﬁ %lﬁ)gf%gs%zarlt% hggﬁc@g@rﬁi gi@?{g&tfe izegr}]sitn%ec%rﬁfeéyslhaped

ext ensi on 10@artongi tudinally extending fromits front portion and which
tapers 15 in the forward direction, and a second cone shaped extension 108

| ongi ¢ udi nal Ly cext endh A TOMhblobR %50 PId TsRigH b Wec Brit @RSk B b
housed in a central portion of a housing configuration 100. The housing

configuration 100 comprises substantially tubular extensions 102, 104

10 transversally extending from each side of the central portion of the housing
configuration, in which tubular extensions the drive shaft 20 is arranged to

run.

The housing configuration 100 further comprises a first cone shaped
extension 106 longitudinally extending from its front portion and which tapers
15 in the forward direction, and a second cone shaped extension 108
longitudinally extending from its rear portion and which tapers in the

backward direction.

The first cone shaped extension 106 of the housing configuration is journally
connected to the front rocker arm suspension 32 at an end portion 106a via a

20 first slide bearing 37, wherein the first cone shaped extension 106 is rotatable
relative to the front rocker arm suspension 32. The first slide bearing 37 is
thu7s arranged between the inner ring shaped surface 32c of the front rocker
arm suspension 32 and an outer surface 106b of the end portion 106a of the
first cone shaped extension 106.

25 The second cone shaped extension 108 of the housing configuration is
journally connected to the rear rocker arm suspension 34 at an end portion
108a via a second slide bearing 38, wherein the second cone shaped
extension 108 is rotatable relative to the rear rocker arm suspension 34. The

second slide bearing 38 is thus arranged between the inner ring shaped



The first cone shaped extension 106 of the housing configuration is
journally connected to the front rocker arm suspension 32 at an end portion
106a vi a wo 280/d8r426t sl ide bearing 37, wherein the firstecroEeoishsaed
extension 106 is rotatable relative to the front rocker arm suspension 32.
The first slide bearing 37 is thu7s arraged between the inner ring shaped
surface 32c of the front rocker arm suspension 32 and an outer surface 106b
of the end portion 106a of the first cone shaped extension 106. 25 The
second cone SHHPEE 34¢tinRE 6eArPEKer 2t SUBBERSIAY SdaHTd gicaterorrfase) Hiffthal |y

connect ed t°otf"t}‘?eéﬁ&‘bg@%%kmﬁdsa%f%é%%%ﬂaic% e%‘r’ﬁagled%&t SpP9ps! on 108a via a
g 38, erel shap

second slide bearrn n the second con aped extension 108 is
rotatable relative to the rear rocker arm suspension 34. The second slide
beari ng 38 i dhiehfist asonengleapdak texmsiarhd Obnokithe inoy ssigapedfigi@asom f1e is34c  of
the rear rocker arm suspension 34 and an outer s a 108h of ..th nd
bort1 on 108 OPMEHEYIBBR P eOR St nhie SexttrEpisk BhAE bengndinteion hBosnaped
ext ensi on5 106 &yl BesHHHUIRISAENIRG HonSibisiig QRidl B8né SnEpBASSEssibR 1dse THeat or
66 of the electric notor 60 at“the end portion 106a, 5 the drive shaft

f ast eni ng comfedtye mpteann is meansbigped tbetcons smapEdbexteheionl g insidertiteor 60
i's connected Igsipe cane ped extension 106 inside the first slide
beari ng 37. Fﬁ ! ?5@8989 shaped extension 106 of the housing
configuration 100 conprises an outer cone 106c and an inner cone 106d

arranged i nt ghealiitgt tone ldhapeidd epténelorc s bP6ibe Mbesihgneonfiguretidd6who
constitutes protection of the ir115ut shaft 52. The outer surface 106b of the

outer cone 1G8BATSEEENsRUAERDNG 196F @AY iner saped 08g-Arrangadistarnaliy tos i de
bearing 34. %Egd 8%?%0%%6%8@% lithe? CoREH dB% éc@s{timtgs @ﬁ@%giﬂ&%f tHePRBut

supporting. out’er cone c I's according ment conhect ed
to the statoshéfi 5. The citecsurfacerdéb oflhebOutenheore N06bds elomsequenthypt or

bear i ng 37, PHENG EFoRgRe 59206E nd 08 R0 « eb BHisioane TOREHS may
lr):i ﬁ]?gpggtnggtafe&owscoofh@%ﬁbﬂjihﬁe‘h‘t S088NEGSIdrifg SHHR BSte?- Bond® LY 1 Oi Nt
according to this embodiment connected to the stator 66 of the electric motor
15 60, wherein the electric motor 60 is connected to the outer cone 106¢ and
internally to the first slide bearing 37. The outer cone 0106¢ and the stator of
the electric motor may be connected by means of any suitable connection

such as e.g. a screw joint reinforcement.

According to an alternative embodiment the electric motor 60 is connected to
20 the inner cone 106d, the electric motor 60 also being connected to the inner
cone 106d inside the first slide bearing 37. Said connection comprises
fasteners, the fastener according to an embodiment being constituted by a

screw joint reinforcement.

According to yet another alternative embodiment the electric motor 60 is
25 connected between the outer and the inner cone by means of fastener the
fastener according to a variant being constituted by a screw joint

reinforcement.

Due to the fact that the electric motor 60 is connected to the first cone

shaped extension 106, i.e. the outer cone and/or the inner cone, the risk for



According to an alternative enbodi nent the electric notor 60 is connected
to 20 the inner cone 106d, the electric notor 60 al so being connected to
t he i nnerwoaene/iB@2d i nside the first slide bearing 37. $argrEcanoeasi on
conprises fasteners, the fastener according to an enbodi nent being
constituted by a screw joint reinforceneh®. According to yet another
alternative enbodi ment the electric notor 60 is 25 connected between the
outer and the inner cone by neans of fastener the fastener according to a

vari ant bei n§reanrg detwesn @toglsg@f,t@@ arsl imput shatt Scdueir wean of the tRReT act
that th I t
et ween r ot of it} PP HF sfitp bRafifd Hrcofclutifo ik, i (RweRAe opdfie R

of the slideelimdmated. 37 occurring due to the weight of the vehicle is
el i mnated. The second cone shaped extension 108 of the housing

fi ti 100 5 t d [
o T anged | ni SRaPeSPIED SRAS FYBREH, SHEREON TIP Slidae TR CONBRMAOR (W out er
cone 108cs5i s cHRHFRAYSM buteP bbﬁé‘hbﬁc%ﬁﬁ%ﬂ%e@%h@ﬁb%"@rr iﬂte‘-‘rhhﬁkﬁto

bearing 38. The outer cone 108c is according to this enbodi nent | odd
supporting. ¥hé iquier aoowe TBdowtenssunfagees!Qtotadctheorouter adne t108asis ssi on

conflguratlon 10 T dri shaft f stenln conse nt, S -an outer
cone and en CRASFAYEY SiqanbE alranged, adrnS® 1 SREond ot Bedinds 38y TR de
bearing is afofu@é‘rgnﬁihebﬂ?@wwhécﬁjrdlngttbeth|§@ﬂﬁ©oam@br&abdd fs@@b@ﬂln@@] The inner
configuration. The rotor 60 of the electric notor is connected to the input

shaft for dricenad08d C@@iSHtUtGPﬁJDEOt%CFfmeFmﬁtﬁﬁ%rﬁtsétqu@rﬁ@w&ltm of the
el ectric nmotor 60 conprising the 15stator 60 of the electric notor is

fixedly ¢onneqedielsriff AstdMisy Rty Bmprises an outer cone and en inner

cone arranged internally to the outer cone. Said slide bearing is arranged
between said outer cone and said fastening configuration.

The rotor 60 of the electric motor is connected to the input shaft for driving of
said input shaft. A non-rotating portion of the electric motor 60 comprising the

15  stator 60 of the electric motor is fixedly connected to said inner cone of the
drive shaft fastening.

According to an alternative embodiment the front drive shaft of the vehicle is
pendulum suspended.

The foregoing description of the preferred embodiments of the present
20 invention has been provided for the purposes of illustration and description. It
is not intended to be exhaustive or to limit the invention to the precise forms
disclosed. Obviously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen and described
in order to best explain the principles of the invention and its practical
25 applications, thereby enabling others skilled in the art to understand the
invention for various embodiments and with the various modifications as are

suited to the particular use contemplated.



drive shaft fastening. According to an alternative enbodi nent the front
drive shaft of the vehicle is pendul um suspended. The foregoing description
of the prwbenrwd7e2abodi mrents of the present 20 inventi omcCliag2d1essu4pr ovi ded

for the purposes of illustration and desttiption. It is not intended to be
exhaustive or to limt the invention to the precise forns disclosed.
Qobvi ously, many nodifications and variations wll be apparent to

practitioners skilled in the art. The enbodi nrents were chosen and descri bed
in order to Kd<tIMSplain the principles of the invention and its practi cal
25 applications, thereby enabling others skilled in the art to understand
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are suited to the par use con
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(106) connected to the drive shaf and pivotably journalled felative
to the fast ermwujatdsmowgl&xﬂad|relatl(/eztp tBe)fasteménge icanfigieratiom{8ai 84), ovherein

configuratio 0 rhses & r'.ve hoput _shaft (52 characteti by an
o oct P e e QST ERRRRS B R PalaT Johl Rmaish ol BBven RS (A, o
the rotor of chaeacleeizeditsy g@b{&ctrﬁ@ﬁbwﬁ(eo@aﬂ@ﬁgedfderdri\mg bNiplet drive s t

(52) and a non-rotating portion of the electric notor (60) conprising the

stator (66) &20) eheseiciha eotapobithe gigctiie meteedp)) ioraeredadite thaiiapdti ve
haft f d
o1 vot abi &0 be s P S2bm perPg¥ig BERAS" (Ml MidbEloy iy &R
accor di ng t ostdter (86), ofviher @eotricaindtorqBo) i8 fixedig qoontcted tof sdiladrive shaft
fastening (106).

2. Driveline according to claim 1, wherein said pivotable bearing comprises
slide bearing (37, 38).

15 3. Driveline according to claim 2, wherein said non-rotating portion of the
electric motor (60) is connected to the drive shaft fastening (106) inside the

inner bearing part of said slide bearing (37).

4. Driveline according to claim 2 or 3, wherein said drive shaft fastening
(106) comprises an outer cone wherein said slide bearing (37) is arranged
20 Dbetween said outer cone and said fastening configuration (32).

5. Driveline according to claim 4, wherein said fastening configuration (32,
34) comprises a front and a rear rocker arm suspension (32, 34).

6. Driveline according to claim 4 or 5, wherein said drive shaft fastening (32,

34) comprises an inner cone arranged internally to said outer cone.

25 7. Driveline according to any of claims 4-6, wherein said non-rotating portion
of the electric motor (60) is connected to said outer cone.



el ectric motor (60) is connected to the drive shaft fastening (106) inside
the inner bearing part of said slide bearing (37). 4. Driveline
accor di ngvbaocl/msr4zs2 or 3, wherein said drive shaft fastremiSEgo10hOaEY7
conprises an outer cone wherein said slide bearing (37) is arranged
20bet ween sai d outer cone and said fasteht2ng configuration (32). 5.
Driveline according to claim4, wherein said fastening configurati on (32,
34) conprises a front and a rear rocker arm suspension (32, 34).
Driveline ac&or Brivgline agraiding: to £lagm Quesrieiwheygindsaiei nan-gating PQéttCéhPﬁg
(32, 34) co r to said outer cone.
12 8. Drlvgwéng%gé@lorrn 3@98%’}[%rﬁ1ekgéagt%dsfj.@mr gbhgsal d non-rotating
portion of the electric notor (60) is connected to said inner cone. 9.
Mot or vehi cl &. cbigbon wehigeaodiprisiig aelriaelins dcecayding taranyadf atdiaisnt-81- 8.



