I 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
according to the preanble of claim 1. The invention also relates to a notor
5vehi cl e. BACKGROUND ART In a conventional drivel ine of e.g. a four-wheel
driven notor vehicle such as a mning vehicle, the cardan shaft is arranged
to transmt the poweDRIVELRSE dViTe PENBURUN SUSPENDED DRIVESBIERET
accessibility of the vehicle one of the drive shafts is pendul um suspended

whi | e the ot her xed to the frame. The pendul um suspensi on
al lows for the (ﬁé‘d@@%gﬁdb be turned about an axle perpendicular to the

sane, e.qg. +/- 10 degrees fromits ground position. The notor vehicle may

be articul at ed 1ol @OBAfiEH kEibtdstRa CHVERRE iRk y@ydul%ﬁsmfdﬁewnaﬁwgﬁaﬁed
drive shaft is normally journalled in slide bearings, wherein wear occurs

duri ng pendul uRccaigénguweathe eseamelei of ¢lan shafhte menh@w elegr relpias wusmotont
the belly c earga%ﬁ of the vehicle becones lower. In order to conpensate
for this, t day S-utch between drive shaft and a fixed poi nt on the
cardan shaft is provided, usually where the transm ssion connects, 20
conpensating said novenent. Such a coupling results in a conplicated
constructi on and occupi es space. OBJECT OF THE | NVENTI ON An obj ect of

the present in t i o) ovide a driveline with a pendul um 25
suspended dri'véwgq}vﬁ}'btﬁfﬁ energy efficient and at the sane tinme space
efficient and results in little wear on drive conponents. SUMVARY OF THE
| NVENTI ON 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.



These and ot her objects, apparent fromthe follow ng description, are

achi eved by a neans of a driveline and a notor vehicle, which are of the
type 5 stated by way of introduction and widch in addition exhibit the
features recited in the characterising clause of the appended clains 1 and
9. Preferred enbodi nents of the inventive driveline are defined in appended
dependent clains 2-8. According to the invention the objects are achi eved
with a driveline for a 10 notor vehicle conprising a drive shaft suspended

by nmeans of a ' pendul um suspensi on conprising a
WMA&W%%IMN%@N

fastening configuration y connected to the vehicle and a drive shaft
fastening connected to the drive shaft and pivotably journalled in bearings
relative to sailthebastrdi otheroobjegts, abpparent fdorhf énenfoilalvirfgrdetcriptiog, tdre

dri haft, wherei he diff tial 15 i ari 1 i t shaft,
wher ei n an el eBEPELSHEUG TENSIH AUt T ¢ Oig’ YHaCE: W AR of Pfupei n
the rotor of theeleq rvx'/% Bt iRfrolSctii BRet GMidre it NRIditsH! texdhiat }th?ﬂ%a%r@@n

rotating portion of the ectric notor conprising the stator o
el ectric not or récitefli xedhg cbarastarising oclsasel ofr ithve aprEndedasiaimsng. aBy Bsi ng

I [ -effici dri i i bt ained. . By 20
arranging the EICElPrcoRBRgITS i Ceauklyefie sielife Herueiivrl ePPradsgi or
and differentiaépéidere@menrsagi ng for geonetrical changes occurring over

time due to wear is required. Due to the fastening of the non rotating
portion of the electric notor with the drive shaft fastening space

requi rements afeCEHIRIR e iiRveHian the obistieare ArYRYED ¥ithadedidvstipacior a
Further n 5 kdr WtieSUSRERS) : I I Mp LSl [ i-nce
the enti rgogo?@gklsrls car'rei ed @;@t@% gi“l’%/gﬁgﬁasﬂ%%gg?em n@.elaigc%ipr?ge%}@}r@n
enbodi nent of suspedsiorelthegeswiutlimisuspabbenbeampriging cafasteamgs Comffiguration

beari ngs. The advantage of using sl|lide bearings js.that it is space saving
For the: pendul TIFOLEaATERT 40 08 vBhisid and Hide SRt s bnine eRpBRFR A
the driveline gdjddsRan &94 FivabROIUreAI&] it NRRINgs! FdIst VRO sdig RS ed
to the drive shaft fastening insi"de of said slide bearings internal bedring
part. Hereby teanfigusKidnom diffsesitiag forodidng ¢hedrivasheds mdwseindinegditierartiel
rotor/rot 95 Si@rﬁpr?soé%ngcaﬁgeﬁ ?nﬁu}}esﬁﬁeu\tfvhgr%%tand%rlé&ﬂc 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
said drive shaft fastening conprises an outgr cone wherein said slide
bearing is arranged between said outer cone and said fastening
configuration. Hereby a nore robust and 10 reliable connection where the

outer cone consAddoudigaomroertiddireneot thesdivatinki daad @dn rbestiigdbddiohOofiRe
enbodi ment of the driveline said fastening configuration conprises a front
and a rear rocI@é‘?CtﬁﬁW@ﬁ%ﬁ%r@iﬂ@ﬁ?teﬂht%theegﬂ}/@§hi8% @staning dnside pfnsaidrslige
the drive shaft : car.di I | i ] iLve
shaft fasteni ngbegbﬁ&é‘ﬁﬁ%gﬁ%%égﬁgf Bg@%gé%%%ﬁ%ﬁ?ﬁp ﬁ%ﬁ\{@é’t %gnsdzﬁéid%&bgr
cone. Hereby t heriespendiagnef tamsticribies shafr odecdéatdd par the anplitpstadfeeiusinghe
transm ssi on configuration. According to an epbodi nent of the driveline
sai d non roPat irﬂﬁt'gﬁrqfitﬁﬁ Five pleafbfaderipgrfetativst tor thesfastanieg weafigaratiands
outer cone. SiRpgpitdiegout er cone advantageously may constitute a supporting
part this results in a robust connection. Accordi ng to an enbodi nent of
the driveline said non rotating portion of the electric notor is connected
to said inner degerdimhite masamimdiment Pf othec tddelitx gtk adriven sbiftt festening

el ectric motor Com%riggls %ﬁ ou éR:R('m%Tbv erecljr? SE_AESI%%%%%% 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.



A better understanding of the present invention will be had upon the
reference to the follow ng detail ed description when read in conjunction
with the acconpanying draw ngs, wherein |ilklke reference characters refer to
| i ke Sparts throughout the several views, and in which: Fig. 1
schematically illustrates a side view of a notor vehicle according to an
enbodi ment of BRHEFrRESHRIPH@NPoTHERRAY INSRematically illustrates a

pl ane view of a driveline according to an enbodi nent of the present

i nvention; 10Fi,g. c i ; il t jge Vi ri i
according to anA gr?gtggi %edr?g%ﬁ(#% (%Cr Ei%rﬁrg%ﬁﬁltemvi%gﬂ;%n#@.yv% @% eur% I ctggl y
illustrates a pédfersnce ewthef fodowag dehileteedrripiin adenmrebidgin rgamgiianswith
drive shaft configuration and el ectric notor, aCCf)rdi ngqg%‘o acg enmbadi ne\r}\ll}( of
the present inUBhEFERMPABYING. drawingsh MRRTEERIIKS rPIargats SN8RGES HRICY IR WG

the part ofs t NBadL iny8lLRGL! Melddterddieddithndhaunits, schemat i cal Iy

illustrates a front v of the part o rive line in fig. 4a. 20

DETAI LED DESCRI PTION Fig. 1 schematically illustrates a notor vehicle 1
according to ahigertbeahiematicaly ifustrateeseaide vieveat & snotoThehiale eccargingiean is
according to a constitute a construction vehicle. The notor

di d.b
vehicle 1 is aé]@g’gaﬁﬂ%gf%gtgﬁ péﬁ%%i'%wt'oﬁ‘é)nsti tuted by an articul ated

vehicle 1. The notor vehicle 1 is
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.



25constituted by en electric 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 ment of tie present invention and fig. 3
schematically illustrates a side view of a driveline 3 according to a

variant of the driveline in fig. 2. The driveline 2; 3 according to these

enbodi ment s corfigi 2eshanfatienlly diustratds a Praid viely of vadrieline® detyelidd entan
wheel s 12a, 12b and rear drive shaft suspended by neans of a pendul um
suspensi on 30 &aFmEnged the ereseet inantighednd fige hschematiqally jeistialasa

suspensi on COMpL4Se: enj 'ngTq {] ; . : cted to
the vehicle a%daégr%mff%ﬁgﬁ”r%g%% gﬁ&ng g)Gé ggﬁ%@c?fgﬁetdg%g ﬁég'rﬁg&‘g ive
shaft 20 and pivotably journalled in bearings relative to said fastening
configurati on Jhe Gdvelinei 2h3aaceosdingrioi thes®resnbladiaieints wofpyisedaa dront lgive

fastening configuratjion 32 4 conprising front, rocker arm suspensi on_32
and a rear gocﬁg?ﬁaabn Qe it8ndg§? (ﬁ]e@ i1r?@’2,§?i PREEYIVR SPafit
transm ssion c i [ bW i HV. ac,,kg}j i
where the fron?u%ﬂr)gl;l{% Eg{}gﬁgg%%fiﬂﬁ?g??%ﬁ%&%&%@@oggaf‘rlrjte ct))t/&gnve

differential orear weeelb 2geamr22bThe front transmi ssion configuration 40
conprises a driven front input shaft or a front pinion, not shown in fig. 2

and 3. The dri i f r ml.i e : .55 i t] 50
For driving of TR 5eEARBhI AR AdseR fad RSO TLER bR 4 Bhel)
configuration bSnmegtedeocthesidHitibeshdy drivk shaftefabishingri08 eevwRictgead .thdhe
rear transpnj ssi.on confiﬁrati on 50 conprises, a driven rear input shaft or

rear piniof? ngf'v‘_’sﬁaﬁﬁ angd pivotaglygiogmatied @y beaningserelating fe saicafasieniedr i ¢
motor 60 for debNidifalidie3br 9 wRRA drE3hown in more detail in fig. 4a-c, the fastening

configuration 32, 34 comprising a front 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



drive shaft 10, 20, wherein the rotor of the electric notor is connected to
the 25 rear input shaft and a non rotating portion of the electric notor
60 conprising the stator of the electric nofor is fixedly connected to said
fasteni ng configuration, which is apparent fromfig. 4. 6 one end to the
rotor of the electric notor 60 and in the other end to the front input
shaft. The dri g erqd tabralbngf the elketrenbotirméhand in theyotter anshiser iheekont
conmbusti on engi. @Q] d a generator 90 connected to the conbustion engi ne
80. The 5 geneﬂéﬁyns aE‘Pconnected to the electric notor and arranged to
drive the electric notor. The generator is according to this enbodi nent

connected to theheediadliheC ab®drdingvioathd erabodigrert dmfigr 8 etorfgrissda Eoned i
converter 92 conprises a rectifier 92a arranged to rectify the alternating

vol tage from t RE9§ENEP ANy @ dIneswiar M Foacied [@ite sprbygEan aaing 80t Thike
direct-currgnt lg#ge}gdg Ggfor{r{e%ﬁgoc}r %gtg%ﬁ%gé@%%ot% ag?iéggb’r}g{%% toté}ﬁ/evﬁﬁg@ggtr%nd

frequency for ctric no e contr fTeque
control li ng thenatot.aThengénerpeerdisandcdriaings @b ttage entimdimenticonHectddy to the

engagenent of a nergy. storage unit such as a battery unit or the
correspondi ng ﬁ&ciﬁ'%o'%f)%i Vig a@eﬁ‘f’he{gﬁe CHVEHFT sggra%fé uMPHags eRifvegter 92

|11ustrated W bBnrdasherecie: 9oh!RiarddiCiRfecfy Y bRRatAgAUdiBHEAHGhe TN

dotted line X illustrates that t I ne of the vehic cou
driveline for ganaratdor @0at @t \arhiicverierA9abi arrbhged aloc dmdirhdhe odiréct-ciBrerd

Such a5 a G vepl4ie Tof e BRaBITPE o, shR B8l IRy xitd SR e B Brdier

vehicle or foreritr] BRtdl 60 REY PeecoltfolRd, @h&Gitgduency 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 venhicle.

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.



vehicle e.g. no conbustion engine is required. Fig. 4a-c schematically
illustrate different view of a part 4 of the driveline in fig. 2 conprising
drive shaft configuration and electric notoy 60 according to an enbodi nent
of the present invention. 25 The pendul um suspended drive shaft
configuration conprises a drive shaft 20 and a pendul um suspensi on, the

drive shaft 20 hed p@nBeRM | UB0eHSRANGE towpridans Ristaring Rpmgutat®n 32, 34
suspensi on 30. 7 The pendul um suspensi on 30 conprises a fastening

configuration Jxediacenneaiey tedheechide wndt drévesehaft Ifestanicngdt 0& eoshatted to
fastening 106 nect ed  t e drive ft. 2 n ivotably |qurnalled i
beari ngs rel at ::[6% ﬁﬁv%aﬁr@%f t@ﬁ'fjnalvgi%q}/dw%ﬁ%gﬁ gb?/be?ﬁ'.ngéafegaé)Y%otPaB?@n
bearing conpri sestedlrigdedritigardtioss 337, 388.Said h@ivbmﬁj@nbé@rir@r&dr_@rﬁﬁ@éé Of)idf22,
34 conprises a front and a rear rocker arm suspension 32, 34. e front

rocker arm 8usph@gsingh 33238s arranged in front of the drive shaft 20 and the
rear rocker arm suspension is arranged behind the drive shaft 20, i.e. the

drive shaft 204 %rsfgﬂg@%oﬁ}ﬁgﬁ\%‘%ng% %?Q@ﬁrgggq rﬁﬁ%ﬂ!g aspéé?e%%ikgptaﬁrﬁ

and the rear rocker ar msuspensi on a Stabl'e suspension 0
drive shaft 20 suspefsian32d34AThefrdinggodier Ehinssuspleodiome3 is avhamged mefrolit ofe

shaft 20 is constitute y..a rear drive shaft 20, the front rocker ar
sUspension 32 1€ HiYa el asEedkie (6 FFY A oharP S el TFRGHAEERTE Bt or
60. The respecijive shafkey i 8l tRSHFRETSAPD03L arrdfigbd blet¥EEh Yhel RoRORRREE ST O
the vehicle by means of fasteners 32a, 34a. Thé respective rocker arm

suspensi on1®2, sgapensiomBZ2asentiealreyr rockgrstrapewispeosione34r btareby ch simble

S2a, sa are arvanguin 8 B Srva e eq T hbRyAd AN ERHIELE rucBbihadfRe gl °
32b, 34b. The weepeché (RiVicoSKEm 20 18 SUASRNBIDODY 3R redd dP0e haafaR0l M@ frdritng

shaped surface 32c, 34c. The drive shaft conf iﬁrati on in addition
conpri ses a tr ERFRT SEMoRURATSIQUSAL iSoArranged belvesn foe idivedshale 2onand the,

wherein the ”él'é?rﬁ'cs?rid%& %B.r‘fﬂr%uF@écée%ﬂvéoroﬁﬁ’&pE@escué?)e%%io\ﬁe@f U ﬁ?&% 52
or a pinion 52. e transm Sssion configuration Is according tothrs
enbodi ment1&onsenraedtied tdihe2getcledwemegearnf fastenerd 3kp,t3daan al ternati ve

enbodi ment the transm ssion configuration 50 is constituted by a

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 shaft 20, wherein the driving power i& arranged to be transmtted via
the transm ssion 8 configuration 50, here the bevel gear. The input shaft
52 is connected to the rotor 62 of the electric notor 60, the rotor shaft
64 of the rotorcodfigbeitiog 5& heverlee bededgeacilhyg iopulvshafhdgdaconoatieguoathieon

h | t t .sh i di t ft.52. A ing t
variant the exrBREODING AEesTe R b0, I ek Stibr 2R 1o belg &° °
i.e. said pini @annesRatditdbty cHvibg Qgéﬁbéﬂﬁ%lgfé%ionz'gbéh tdseaPrsethANgear (not

configuration 50 and portion of the drive sh 0 are housed in a central
portion of a heheng teid gupelt sleaft BE0 ACPREdIRGUSI dyaciBnt ithricxtesion ag the

Do £ ons 8Rh ek s SRR S IRIRSS SR S cpbEBR 5P kblarec
configuration, paft. whi ch tubul ar extensions the drive shaft 20 is arranged

to run. The housing configuration 100 further conprises a first cone shaped
extension 106 |Longitudinally extendi n% fromits front portion and which
d

tapers 15 in t HBef BRARMPSHT sonfighrationgoq aet astiedy iy geyeet@hstbereos
| ongi tudinal |y | ISt t ' 2BAHMEBA 296" ShM
backward di recp?g%}?@%}g@fée:nﬁa oné&gﬁ{apﬁg{éedf?e{bnsi or{&qﬂod gf {?(t@ﬁe ngus(?%ng
configuration cenfiguatiah | 0@ onomptisds t substenfialyntiubolek eextensionss #d2si 664 32
at an end 9 rt{rg;qsvleorggnyvéﬁte%ding 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 fo 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 32¢ 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



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 imper 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 ext ensi gurfa@8 3 dfithehedsidtlet anhiighahsion I4san@ahnaltby sGEaceqbeg to
the rear rocker arm suspension 34 at an end portion 108a via a second slide

beari ng 38, whé dishend@osiivheda ehbesingead enestarss evdensienrl@Bat abl e

relative to the rear rocker arm suspension 34. The second slide bearing 38

is thus arrang b t i e £ . th ear
rocker arm susgg]r?sﬁtosn eﬁﬁa%ﬁ@%ﬁé&%?@@éﬂ{%@b o{ 'ﬁgogﬁéu%@r{) ig(r)161%8a
of the second coneesthdpedhexdtetasiconoflhi eEbtricf mosdir C@ B¢ tisd @peldo@xiban=iae

106 of the housi ng configuration 100 is connected to the stator 66 of _the
electric mtor %%§Vet€ﬁ@9‘éfﬂ§t%?’9i%ﬁnﬁr@@%§ 814 rRNGSNARedhextensige: tae-nghe
conpri sing sai die@fenifigPed $tbRneten b0fe MR Sh&sdd bkteMRIH 166 ik
connected to the C(l)_ne sﬁgped extens"?on 10% I nsi der%t%e fti rst slléél)e| %’%%rtﬁ‘%g
37. The first 6wslidhapatngdiensi on 106 of the housing configuration 100
conpri ses an outer cone 106c and an i nner cone 106d arranged internally to

10 said outer es 106 The .inne 1 i tut pr ction o he
Mpat shart 52, enirsooie’ SRl B8R Rer ke SEUNe: MiliRRoTBBhaRon “lod
consequent |y stomprigéy aardasgeshegeédshdtdieinhier 8bngliode dresidatDinddrmalliieo
outer cone 106c is according to_this enbodi nent | oad supporting. The outer
cone 106¢c i& agtdigutargeense ﬂa% Hibaersane dOPFeansdtutes pretestian of tssingutt he
el ectric notor , ' [ t ' t

outer cone 106%Ha§tn§@i' rﬁgggtﬁ?yél{}ga(ghzéé?rftmgl ?%tgﬁgcggr%i ?\88§3§ ﬁﬂwgte%{egfr?y
cone 0106c andslidiregly teatamgedf agdiestethectinsi slid® tearingy3hel v oot @heby08e dns

Accor i ng o dFSHEBBnlA (s SRGHmER o SIEHITE THPPUES $SE ol
to 20 the innesccopiifg88Mis dSo@hrft lcofnBBeartoQRe atfor BEIJIInE QIRGE RebtbP

the inner cone 106d Inside the first slide bearing 37. Said connection
conpr i ses 1Past@heriereiméhe girarie meioe 60disnepnnecied éortfasliovten care 1§6¢ and

constituted by, S6IAH k' Akt SRINEEFYE?  The outer cone 0106c 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 yet another alternative enbodi nent the electric notor 60 is 25
connected between the outer and the i nner cone by neans of fastener the
fastener according to a variant being constlOtuted by a screw joint
reinforcenent. 10 breaking between rotor shaft 64 and input shaft 52 due
to wear of the upper portion of the slide bearing 37 occurring due to the
wei ght of the wsagishg besween mpteatsedft Grhand dumndhedn? ghapjedvest ehisieorpddrs

"nner cone 108G ThALAE SPe ANy ToBeeT g e b Bl ek O e Ve Pae
108b of the outegimicseg. 108c is consequently slidably arranged agai nst the

second slide bearing 38. The outer cone 108c is according to this
enbodi ment | oad supporting. The inner cone 108d constitutes protection for

the transmi ssi diecaptagLeane giared axengiony 08 pdther rysing menéisnstinnendPy
Cone.  Sai d 21 | S8 BLEPR R IReEPohR 1RRcERICAT I BRRERS, (U Afahded Mrplfyp o
fast eni ng conf sgidr afutem.conke Tiod oouted sfirfaddee H8ECtafi theroduter i sorNNERY 6¢ t o

the input shaft for drivin f said input shaft. A non-rofatin ortion of
Lhe el botric nEPRReRE TN NgeRLagaDal (i SSEOT e B bERNIad nif of NPs
fixedly connec t i gkd [N f } INOFhe i
According to aﬁggrtdebpﬁa%%de&eﬁcﬁgﬁgn@ tth Lé;@@ggﬁ%@péga sé;ﬁ)ﬁﬁmd?t hee {/ne eircl e
i s pendul um suspa®dedd cohetitLitesegroiteciioneioc theptransmistiarheorfigef atiored

enbodi nents of the present

10  The drive shaft fastening consequently comprises 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.



20 invention has been provided for the purposes of illustration and
description. It is not intended to be exhaustive or to limt the invention
to the precise fornms disclosed. Qoviously, nmany nodifications and
variations will be apparent to practitioﬁ@rs skilled in the art. The
enbodi nents were chosen and described in order to best explain the
principles of the invention and its practical 25 applications, thereby
enabl i ng 0the§§A@%$lled in the art to understand the invention for various
enbodi nents a h the various nodifications as are suited to the
particul ar use contenplated. 11 CLAIMS 1. Driveline for a notor vehicle

conprising drivegidhe 1ofQ nfstePoaRRrE BYMPRSMY @fived sRaRARDYBUSHERGELS ibyn
(30), the pendul um suspension (30) conprising a fastening configuration

(32, 34) fixewegneodhécpendubin reuspensene (30)arfieapandwlens raspensione (30g

Lo the fast eriirgP Buhd Byfiplaffg ePadourdfon T8 PUIREER o BT IA S Fetie v@
confi gur ats orafdQ) deiespshafeJastedingy €106)nporinested tto( ) driedagtadt g0z eddby an
el ectric notor (60? arranPed for drivi n? of the drjve shaft (20), wherein

the rotor of RiMelaslelorrnallagoialativests) thes Tasiemiagaantigyratios (3fputd)1whereint
(52) and a ng é: ﬁ"aﬁém%i&{”cto'nﬂggfréftigégf’sﬁls8?%)@3?&05 eriv%ﬁo}néﬁ{?”a‘iéf?g@g},t he

stator (66) o e electric no I y connecte o sal ive
shaft fast enichpratédjzed By abreleetricmeotac (@0)drmanged for driving, ofthe deive shaitd

ivotable b [ [ | i b [ 3 .. 153. iveli .
Bccor ding to @Ph HHSISiER dprsdl e BRel e Halorgbrie: Sinspaeh b dhedmmitc
tor (50D | /@EREeA 4 Foh Ry (RCEARGS reelcaciol06Y) ampSHGel et

bearing part of said slide bearin iveline according to"claim?2

or 3, wher ei rstater d66) pf/thes alectric msten(68) is foeylycepnnacies tasaisudeve sbat

(106¢c) wherei L lNxde bearing (37) is 20 arranged between said outer
cone (106c¢) Jﬁﬁtﬁgkl%d(s'foﬁ-tem ng configuration (32). 5. Driveline according

to claim4, wherein said fastening configuration (32, 34) conprises a front
and a rear rak@riveline Sicspriisg ¢ cla®d, 1,34herein 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 (106c) wherein said slide bearing (37) is

20 arranged between said outer cone (106c) 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,
25 34) comprises an inner cone (106d) arranged internally to said outer cone
(106c¢).

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 (106c).



6. Driveline according to claim4 or 5, wherein said drive shaft fastening
(32, 2534) conprises an inner cone (106d),.arranged internally to said outer
cone (106c). 12 8. Driveline according 1(% claim6 or 7, wherein said
non-rotating portion of the electric notor (60) is connected to said inner
cone (106d). 9. Mdtor vehicle conprising a driveline according to any of
clainms 1-8.

8. Driveline according to claim 6 or 7, wherein said non-rotating portion of

the electric motor (60) is connected to said inner cone (106d).

9. Motor vehicle comprising a driveline according to any of claims 1-8.



