VWHEEL SUSPENSI ON FOR WHEELED VEHI CLES TECHNI CAL FI ELD The present invention
relates to a wheel suspension for wheel ed vehicles according to the

preanbl e wb 20i0ai4ma42. Such a wheel suspension is known t RCOSER0SBESOFD0818- 8.
Particularly, but not exclusively, the invention relates to such a wheel
suspension for relatively |large and heavy vehicles, in which high belly
clearance is desirable as well as mninmal track gauge changes during inward

accor ding to WHEB-oOSHETo RN FeR WABRLELEIFRIPERS, fei1 “5e non- o cer abl e
wheel s and driven and non-driven wheels. BACKGROUND ART Wheel suspensions

of vehicles are normally provided with spring action devices and danpi ng
devices in order to inprove confort and driving ability of the vehicle. A

MacPher son spri [ common type of such a device, in which a
conpr essi bl eqs@%wuégkiﬁﬁﬁgurrounds a hollow tube | eg containing a
hydraul i ¢ danping cylinder. Alternatively the screw spring nmay be
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desired manner in order to e.g. inprove driving ability o
high belly clearance is desirable as well as m|n|mal track gauge changes
during inward and outward spring actions of the wheel suspensions. The
10 wheel suspension according to the invention is usable on steerable as well

as non-steerable wheels and driven and non-driven wheels.

BACKGROUND ART

Wheel suspensions of vehicles are normally provided with spring action

15 devices and damping devices in order to improve comfort and driving ability
of the vehicle. A MacPherson spring leg is a common type of such a device,
in which a compressible screw spring surrounds a hollow tube leg containing
a hydraulic damping cylinder. Alternatively the screw spring may be
separately arranged relative to the damping cylinder.

20 Also combined, so called hydro-pneumatic spring and damping devices have
been suggested. For example the not pre-published Swedish patent
application 0702481-3 describes different embodiments of hydro-pneumatic
spring and damping devices, which are devised in such a way that inward
spring action and outward spring action of the wheel suspensions may be

25 controlled in a desired manner in order to e.g. improve driving ability of the
vehicle, as the vehicle is subjected to heeling and kneeling movements

during drive on road and in terrain.



vehicle, as the vehicle is subjected to heeling and kneeling novenents
during drive on road and in terrain.ln known wheel suspensions with spring
acti on dewpcewn/mreddanpi ng devi ces of the above nenti one@cCriggeooviogioganpi ng
cylinder is normally nounted in such a way that the piston is pressed into
the cylinder during inward spring action of the wheel undercarriage and is
expressed out of the cylinder during outward spring action. This results in
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war nmer due t @eldridiid theps®y 9y fromthe wheel being converted to heat by the
restrictions in the danper. Also, its linked arm system does not facilitate
hi gh belly cl earance of the vehicle or nmininmzes the track gauge changes
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10 lower fixed frame part that the piston is expressed from the cylinder during
inward spring action of the wheel undercarriage and is pressed into the
cylinder during outward spring action. This wheel suspension needs to be
supplemented by a separate mechanical spring device and has, due to the
attachment of the cylinder in the upper supporting arm, a higher unsprung
15 mass, which requires more energy in order to damp the unsprung mass,
whereby the damper becomes warmer due to kinetic energy from the wheel
being converted to heat by the restrictions in the damper. Also, its linked arm
system does not facilitate high belly clearance of the vehicle or minimizes the
track gauge changes during inward and outward spring actions or results in

20  comfort properties which a hydro-pneumatic spring leg may provide.

SUMMARY OF THE INVENTION

An object of the present invention is to suggest an improved wheel
suspension, which apart from facilitating high belly clearance and having

25 minimized track gauge changes during inward and outward spring actions of
the wheel undercarriage also shall provide improved comfort and driving
abilities during simultaneous reduction of buckling and bending strains of the
piston with less ware and longer life expectancy on sealings belonging to the
hydraulic damping cylinder, and reduced unsprung weight.



suspensi on, which apart fromfacilitating high belly clearance and having
m nimzed track gauge changes during inward and outward spring actions of
t he wheelwondevmaspei age al so shal | provide inproved confPomriSEa0wd/080ii ng
abilities during sinultaneous reduction of buckling and bending strains of
the piston with less ware and longer life expectancy on sealings bel onging
to the hydraulic danmping cylinder, and reduced unsprung wei ght.For this
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suspensi on according to the inventjon with reference to the enclosed

dr awi ngs. unsprung mass than what is the case when the cylinder is fixed to the upper

arm of the piston stem in a frame-fixed part is achieved.

It is suitable that the cylinder of the piston-cylinder device is articulately
journalled on a shaft, which is coaxial to the horizontal pivot axel for the
15  rocker.

Further features and advantages of the invention will be apparent from the
following description of an embodiment of the wheel suspension according to

the invention with reference to the enclosed drawings.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 schematically shows an embodiment of a wheel suspension, shown
with continuous lines in a neutral position and with dotted lines in an
impressed state of the wheel but without a hydro-pneumatic damping and
spring acting member according to the invention;

25 Fig. 2 schematically shows a side view of the wheel suspension in fig. 1,
again with continuous lines in a neutral position and with dotted lines in an
expressed state of the wheel;



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 schematically shows an enbodi nent
of a wheel suspension, shown with continuous Iines in a neutral position
and w th wotzvmd4rédpes in an inpressed state of the wheelPChsE2MpOhOUWL a
hydr o- pneumat i ¢ danpi ng and spring acting nenber according to the _
invention; Fig. 2 schematically shows a side view of the wheel suspension
in fig. 1, again with continuous lines in a neutral position and with
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schematically shows a side view of the wheel suspension in fig. 1 with a

hydr o- I ' . ring actin nber, in an i npressed state; and
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suspensi of f &tate; kel ed vehicle is general ly denot ed with 10. The wheel
suspensi on 10 conprises a |lower rocking lever 12, which is pivotably and
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and pivotably, journalled about a shaft in the frame 14. The outer end of
t he rocking P?{)%f 12 is articulately connected

10 DETAILED DESCRIPTION

In fig. 1 and 2 an embodiment of the wheel suspension for a wheeled vehicle
is generally denoted with 10. The wheel suspension 10 comprises a lower
rocking lever 12, which is pivotably and displacably journalled relative to a
fixed vehicle frame 14 by being articulately connected at 15 with a lower arm
15 part 16 of a two-armed, track gauge compensating rocker 18, which is
substantially vertically oriented and pivotably journalled about a shaft 20 in
the frame 14. The outer end of the rocking lever 12 is articulately connected
to a lower part of a wheel hub 24, which rotatably supports a wheel 26. The
wheel suspension 10 further comprises an upper rocking lever formed as an
20  upper support arm 28, which at its inner end is pivotably journalled in the
vehicle frame 14 above a shaft 30 and is articulately connected at 32 with an
upper part of the hub 24 of the wheel at its outer end. The upper support arm
28 in turn is connected to an upper arm part 34 of the rocker 18 by means of
a coupling link 36, which is articulately connected at 38 with the support arm
25 25 and at 40 with the upper arm part 34 of the rocker 18.

In the neutral position of the wheel suspension shown with continuous lines
the lover rocking lever 12 has an inclination obliquely downwardly and

outwardly and is formed substantially longer than the upper support arm 28 in



to a lower part of a wheel hub 24, which rotatably supports a wheel 26. The
wheel suspension 10 further conprises an upper rocking |lever fornmed as an
upper supporbicadmi428, which at its inner end is pivotablpgTjSeawonasioerl i n t he
vehicle frame 14 above a shaft 30 and is articulately connected at 32 with
an upper part of the hub 24 of the wheel at its outer end. The upper
support arm28 in turn is connected to an upper armpart 34 of the rocker
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compensating rocker 18 was not present.

Inversely the upper support arm 28 will be turned downwardly during outward
15 spring action of the wheel 26 from the neutral position, as shown with dotted
lines in fig. 2, wherein the coupling link 36 will press the upper arm portion of
the rocker 18 inwardly, i.e. turn this in a counter clockwise direction in such a
way that the lower rocking lever 12 is pressed outwardly from the vehicle
frame 14. Hereby the lower part of the wheel is brought outwardly during its
20 descending movement in order to, to a considerable degree, compensate for
(reduce) the track gauge reduction which otherwise would occur if the

compensating rocker 18 was not present.

In fig. 3-5 a wheel suspension according to fig. 1 and 2 is schematically
shown, provided with a hydro-pneumatic damping and spring acting member
25 42, in the different spring acting states neutral position, impressed position
and expressed position, respectively. This damping and spring acting
member comprises in a per se known way a hydraulic piston-cylinder unit 44
with a hydraulic cylinder 46 and a piston stem 48 displacably journalled
therein, and a gas-hydraulic spring 50 communicating with the cylinder 46 via

30 at least one, controllable throttle valve, not shown, said spring 50 preferably



I nversely the upper support arm28 will be turned downwardly during outward
spring action of the wheel 26 fromthe neutral position, as shown with
dotted | iwexoiwn4fd4g. 2, wherein the coupling |ink 36 w lPCTSER®S/0510e2 Upper
armportion of the rocker 18 inwardly, i.e. turn this in a counter

cl ockwi se direction in such a way that the |ower rocking lever 12 is
pressed outwardly fromthe vehicle frame 14. Hereby the Iovver part of the

Sonei der abl o CaL S Bhfachef 10108 8 XHEEMARE 4EPIEE Blmgco v e, °
whi ch ot her wiusit. Mhel dutee ard of tﬁé\@ugteﬁmemaasrig érﬂélhlételyl%dm&cté@t tdtsent .
In fig. 3-5 a wheel sus%nsmn according to fig. 1 and 2 is schematically

shown, provi §eBiclg frame 1y avet ﬁrﬁ@UﬁﬁBﬁa&a&@nﬂhﬂ@ B Repeomgaldetthadinkedser 42,
the diff !
e o ferntorsbid 8ot 189 ) MG BRUERGIadBA finel PSSR MERL LT

conpri ses5i ndamping aedlepmwlg a/tamganbmbleau&i withpitisg trmie amhlsyd&rm wihithe ddheel th a
hydraul i c cylinder .46 arl pi s i? ﬁ 8 di spl ac Mour nal | ed therein,
and a gas- hy3HSRERSIOR G n@”y ac H’?u EOAtG PRI ARCE nARt MiNiZede tragls 9augest

| east t

br o er ab! yberhar 2y il arks Yahieid PR SeRER oftfle YRl ke Ariage, g

of a conpact andi enhaneedogomfort rmhdbidriving pbiities |stanhleh£ed buaralssco:uédmﬁcy
ted t th hi h t whi

conxtal to ¢ RYCRINGanE PEndisRratis, M Hhe Biston syt arthless wis AlBlostr < ne

hydr o- pnegnalife expeBiandyadd fherétad beranlgnfg @%atne%s 43 met hyH Pl Hlém%"r@

system of the wheel suspension not onl cl earance and

m ni mi zed tr geindgiuthenkpaiegde duwlingg plsttmrraowmenwwang ther invwardcspring of
the wheel un%@fu&?%o@%ent of the wheel undercarriage, at the same time as the

unsprung weight is reduced.



and enhanced confort and driving abilities is achieved but al so reduced
buckl i ng and bending strains on the piston stem 48 and | ess ware and | onger
i fe expewbDanmy4od2t her et o bel ongi ng sealings in the hy@#casEc@odswp: ng
cylinder thanks to the pulling piston novenment during the inward spring
action novenent of the wheel undercarriage, at the same tine as the
unsprung wei ght is reduced. CLAIMS 1. Weel suspension for a wheel ed

vehi cl e, cor‘r&ri ﬁw a |l ower, wheel supporting rocking lever (12) with an

i nner end bel rlr@ ably connected to a vehicle frame (14) via a lower arm
part (16) of a double armed rocker (18) which is pivotable about a

substanti al | . hoWHeeprdpensiond fotOx wheéled véhickl ecdmpiging addowet hwheeput er
end being articulately attached to a |lower part of a wheel hub (24), and an

upper suppor BUBPPRINGgPCking levar (3t with éndnpen erd Aeindompuakly poanesledda a o an
upper end of v{eﬁﬁle"‘ﬂﬁﬁ{(ﬁ QH@ g %oi«%}darm]gﬁgiaﬂq WY 3608 é}%ébﬂ{@ékte'r“(?'ggt e! y

connected to e vehi rame he "uppéer “support arm )
connect ed5 t owdhichu 5 eivotaibie patydut (B 4ubsfantiblly dhovikbrtahraxid (20)clrethe ¥8hicls a a

coupling lin 36), which is articul ately connected to, the upper support
SO (28) s Vi@, ock Wi s eviSh Rt RaIn EHISLIGRT: MEGlSRbis AP WBLPRG G

(18), wherei thaﬁﬂuﬁwg43r%ﬁhi 59 \é@rs@g}e Q?ﬁl 4@%94 iafhabhfaaalraéimib% y

downwar dly outwardly mthe vehicle n a neutr positi of
t he wheel hubrticptelyattachetdoiancgpper erdaof thelwhibed hubg@dhtarchwity andnbemed

o1 st on- oyl 1 nBR. 0B cRlcHaP L e fid VRS SRS P BETIR g fepeti « n
via rest{pct sappdeERar2s) s ¥briftdtéd t& Hh iUPBEF afhtiart{ 3 Of Yhé aBIBR fthdd
rocker (18) via a coupling link (36), which is articulately connected to the
upper support arm (28) as well as the upper arm part (34) of the double
armed rocker (18), wherein the lower rocking lever (12) has an inclination
obliquely downwardly outwardly from the vehicle frame (14) in a neutral
15 position of the wheel hub (24), characterized in that a hydro-pneumatically
“combined spring acting and damping member (42), which comprises a
hydraulic piston-cylinder device (44) and a gas spring (50) communicating
therewith via restriction members is with its cylinder articulately connected to
the vehicle frame (14), while the outer end of the piston stem (48) of the

20 piston-cylinder device is articulately connected to the upper support arm (28).

2. Wheel suspension device according to claim 1, characterized in that the
cylinder (46) of the piston- cylinder device (44) is articulately attached to an
axle which is coaxial to the horizontal pivot axle (20) for the rocker (18).

3. Wheel suspension according to claim 1 or 2, characterised in that an

25 inner end of the upper support arm (28) is formed to be articulately attached
in the vehicle frame (14) and extend substantially horizontally to an upper,
flexible attachment point (32) of the wheel hub (24) in a neutral position
thereof.



the vehicle frane (14), while the outer end of the piston stem (48) of the
pi ston-cylinder device is articulately connected to the upper support arm
(28). 2. wbheelo/masipensi on device according to claimil, ebarsaedenswenl in
that the cylinder (46) of the piston- cylinder device (44) is articulately
attached to an axle which is coaxial to the horizontal pivot axle (20) for
the rocker (18). 3. Wueel suspension according to claiml or 2 ,
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according to cl§i,m , Characterised in that the upper support arm (28) is
shorter than% hEVheghssperypngcraiding to any of clajms -4 scharaeterised da dhat ng to
any of cl ai - C i LN i e ( f Jthe. rocker
(18) int hen\}%e%iéY%tc%%e&?h?FﬁP%sr&ségggtg??i igll I\@é V\Z%ﬁﬁllglgal%%]%egmyh%é%pper
attachnmend peubstan8aly eertidat ungeertheuppmert atiachro@s) pointt (30) fofatihe. uEper Weel
suspensi on accordin tg ﬁl&}/ of_ clainms 1-5, characterized in that the | ower
rocking | evePUPRYY agﬂc{ BhT thsfEM&upport arm (28) are substantially
A-shaped in plan view

6. Wheel suspension according to any of claims 1-5, characterized in that

the lower rocking lever (12) and the upper support arm (28) are substantially
A-shaped in plan view.
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