;1 Je3eA?rA<,'H6Tr) - STEERI NG ASSEMBLY FOR MEANS OF TRANSPORT The present
invention relates to a steering assenbly for neans of transport2.4 JULmghe

field of the nmeans of t peopl e, goods and animals, driven by an
onboard ‘and/ or renote olmnmmﬂ m&

ns

e

2 w sed, which are constituted by a set of
mechani cal and hydraul ic el #its, such a& racks, pinions and/or cylinders,
whi ch steer_the wheel bout vertical axes and allow the means of i o
transport tolEREREN MEBLYHSAR MEANR {&F FRANNPQRE not  devoi d of

dr awbacks, including the fact that they do not allow the sinultaneous
rotation of the wheel pairs of the two or nore axles, which are connected
to each ot her qw -1 he I gal ,axi.s. i ro

centerline of Tﬁi%@ﬁ?@?%‘s’é‘%&?@o@é?fﬁ Eg Erlregfr?gr@%s t%l P g%%‘%@hﬁg?éf\}?%é% Q/\t; th
t hese steerfrffls tens require considerable turning space, since their
pairs of front ‘and rear wheels necessarily trace curves having a different
radi us. s n fadn, thehéeldtefethergnedng lod transpgoryhiee! sedpe) poodshandreatimals,
transport advances together with the rear axles, whose wheels therefore do
not trace t®dVeRNRY @ QBDAArd RRA{QGICFAMOLH ePETateh O aufoBIaticadlpretthout an

Lypes of st CRPRGT s fur Bt opal A Be 355 ans PR SSEChBig 15, SR ALie BT
transport WHCHfghboMEN{CHE I Ry IRRRRY SISHRAS NU@] aRStdciR € AYES:

allows to trace curves ]}t?aw ng a-‘constant or vdriable racﬁ uéqgﬁgm{m ni'm zes
turni ng spagglinées keiehtsteerilenvheeReatsiaperetal ik & andnalldw o esdarfof he
present invention is to provide a structure which is sinple, relatively
easy t olr otradeport tprchamigeadirectien.i n use, effective in operation and has a

relatively low cost. 30 This aimand this object _ are both_achieved by the
present S%leer ithgweven t?lese systems are not dsevouji of drawbacks, including the yfact

@ & utomatically, w thout an operator,
conventional steering syste

that they do not allow the simultaneous rotation of the wheel pairs of the
two or more axles, which are connected to each other with respect to the
vertical axis passing through the centerline of each axle.

15 Moreover, the means of transport provided with these steering systems
require considerable turning space, since their pairs of front and rear wheels
necessarily trace curves having a different radius. In fact, when steering of
the front wheels begins, the means of transport advances together with the

rear axles, whose wheels therefore do not trace the same curve as the front
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The aim of the present invention is to eliminate the above-noted

drawbacks of the conventional types of steering system, providing a steering
assembly for means of transport which allows the simultaneous steering of
25 two or more axles, allows to trace curves having a constant or variable
radius and minimizes turning space requirements.
Within the scope of this aim, an object of the present invention is to
provide a structure which is simple, relatively easy to provide in practice,
safe in use, effective in operation and has a relatively low cost.

30 This aim and this object are both achieved by the present steering



assenbly for neans of transport, characterized in that it conprises at

I east one truck supported by a supporting structure, which is righdgﬁ
coupled to the nmeans of transport and has, in an upward regio@f b al
center bearing for the coupling of at |east ,one axle so as to allow
rotation about a vertical s axis, the axle having, at its two ends, wheels
for resting on the ground or on anothep support, the wheels being provided
with electric or hydraulic notors or the |ike which are controlled by

el ectri releans! r ; he
rotati O;asggﬂ{tﬁg gixl e. aﬁgcdcﬁg?ﬂgﬁ%’ teﬁgﬁ}%rt\\e}gn (lfcl)ﬁ @?\?25 ? ﬁ%ﬁy I%’rssggté?%# her e
i's provigtestiuck eeppotiedsise @kwlt)ﬁmirfg%@n@c@ireﬁ raRRbOT st rig@@lgpbbﬁpml t@t

| east one truck; a supporting structure for supporting said at [east one
truck, che means ofdranspodt gnddiss| Buanaipwerdwegionpt cendrad wenter beatiegst one

axle; a gentral center pearing arranged at an_upward regi on of said
suppor t if%ﬁ tsﬁ@r‘i@% iRg ﬁ?lr)at(a:]@éﬁ PRE 2ic $8 @ 10 allexerotpttomabeut @ werticalal | ow

tati t.h f t. .1ical i.s;. swh d.at ds ,of id at
| eact oISt re fakink, 4Eat 7 aRfior wHGTClet RSERRERN 180 2054 3 881 ded
b | . . S . . q
Co pr oo iosf SEBROH RS Srtibaly Selis bfolRdwith U A1 UPHY et MpBieP" ©
suppor t egk the Sikicowhich hpé coaftatledbprdleetric ahd/dit eleef®ni®M@ntdlemieagk udi ng
two axles; and, in a dowward region of said |ongitudinal mnmenber at
opposi t esmhdse adeptedf jo produsastherotationmf themixée. beari ng and at |east one

rear center beari ng for supporting said two axles so as to allow rotation
about vert iAcgPrding o e tiveptier incadirstiaspegy ihererisgpedded @ Heering Bsaembly sai d

axle, wt I : t i o) i d..axl i

provi ded fgxf ﬁ?ag giaogtt%@? nggﬁ{nggnﬁghﬁgF fglg{n&gs%ﬁgaé'c% ﬁgﬁ‘%‘ﬁﬁé& @8@%? g‘gr to
produce cupponity said at teastionattedtk; ahdiwitioh o rigitly doupded toliheaheamstodér and of
the two axles. According to the invention in a second aspect, there is
provi ded ‘ERANSPOE: ah@a&sggﬁﬁx{ﬁ@&en&@iﬁgn@rf berHRg FEranged AHAN WPWard Rgitast
one truckssa; T i i truck,
o wni otohBid HERSIAhGB BELIE fof couohha HRARY &t IBdsEdic!aRle RS0 A TLEK.
a cent r alrotationethe e raibogt arveaticed dxist wineelgppamanged gt enddf said @t deagianei ng
structure _for coupling of said at |east onﬁ aﬁle so.a%sdbo al | qw ro‘tattjon
Uher eof AR {OSRY PRA SURRRI G RUERES 1 2rtyalion pravidd by dyiad an slectrsy

| east oneyfh %yﬁ%ulib&ﬁélog,gsélﬁ a@t@#ilaﬁ%ém@ggéyﬂea%qsroa@c@fdtaﬁém efsarati ded

by any of an electric and a hydraulic no sai d actuation being adapted
to produdeastong 8¥s: of said at | east one axle; a central pivot, said

central cenfer ' ' [ r ' [.NG,:

coupl i ng t & Che§EabRlthefbierMiorbfoliby EcEn 0t ier G-, WTTBRERe! Bhe
paral | el dxbe fadluding tWoaxles)radain & dewvwart oegionsfisbidlongitsdiotl seintbertatl east
one truck on at | on igudi r}al gl ne. f'LO Furt he characéeristi cs and

advant age¥PRAS! ?r?é‘d%rt gl atieant esmiTnt eerBecherrng par @hteast SRLIRAM E8MEbwi ng
detail ed | 9| : : I AHS b1 } a

st cori ng SeL LI,y SABpStind REHAG befes 3 28R HIRIE HHEN e BER Ve TRaL R

non- | i m twhicheassaguhaehroughha respestipacgnteglink afsaigsaxlevetteatleasttia gure 1
is a partiall cti.onal froont view,of the driyvi ax| e of .a steering.
nasenby Yarelhaite Btana e SXEE Srind grabiadiet Bl fGhute gt wratin o
parti al | ys£8@chtiidh it 2dabted ®pretude BRMITedRBhE cobrdiRgtedtBitiofdoftnsenbl y
according to the invention; Fi ﬂure 3is a partially sectional schematic

si de vi ewosgitedipplimrniterand gfahetwedxff.assenbly according to the
invention; Figure 4 is a partially sectional side view of a portion of the
means of transport on which two trucks of the steering assenbly according
to the i nvehtdardingrte thetimeahtioRiinar secondsaspest, Hbere isprplided\a steedhgt he
chassis of a nmeans of transport as provided wth twy trucks of the steering
assenbl y 2eSSRAVEr TSaNR O HANSRROFPTRNEAG &t (FASt eI S BIPPOrIAG 1 i ng

along a b e B i I Vi : . i £ nmeans
ot TP ansparotafe @ifsapPoiasef af et 6u ek it KHGHHRDHIE] 0 i
st rai ght ineaas of transport; at least one axle; a central center bearing arranged at an

upward region of said supporting structure for coupling of said at least one axle so

as to allow rotation thereof about a vertical axis; wheels arranged at ends of said at



Figure 7'isa partially sectronal front view of an alternative enbodi nent

' 30 of a truck of the steering assenbly according to the i nvent i2enJUL 20
Figure 8 is a plan view of the truck of Figure 7. Wth reference to the
above-cited figures, 1 generally designates a steering assenbly for neans
of transport. s The steering assenbly 1 is constituted by one or nore
trucks 2, each of which is supported by a sPaporting structure 3 which
supports the chassis 4 of the neans of transport. The structure 3 has, in a
downward region, a central center bearing 5 for the coupling of a

| ongi tudigal JHRIHES (of 1S9AS ohh UdAIMIR@LBI0R APEULafor Brolfldd B9bndXirene

t he | ongi XI'S rotation Its two
ends and eilesctlac dodra/\lalydiauhxghmhor aaidr astuatienbeingetaptedy tBpradica ro'Muono:ﬂnt er
bearing 9. two center bearings 8 and 9 are the supports, capable of
rotating Sél?o%’&"a?ﬁteo'?%?bl@ctlve vertical axes 10 and 11, of two axles 12 and

13 whi ch i s &l BiveROlid bBRirk) QMlerRRid hafng éﬁ@p\pém/reg% cBliplifg

two ends, with respective wheels rest-on round or on another
support. igansiios eospting theaitlicentrahpivet whidhais dosizestal a0 rwbet’cmtlaBy paralles an

andi or el aRIFL EatiEs BRepua lonsbsiliins thobly B BaSaN PiEk Sy =o' ¢

S|nultane§“q?u5mg1|éﬁbcﬁ the Iongltudlnal menber 7 and of the two axles 12
and 13. In Figure 4 there are two trucks 2, a front one 2a and a rear one

1 6 o S A L G
T e ey o R S A s
center bepsi egcRidive maBsdithent foff & istéwing eRkembilyvidr Afeanti 6h tlfa‘?nsport
perpendi cular to the axles and allows the axle to oscillate transversely
30 Advant Hhmstrateg, onhe yhavdy of nomeliswitative exampl® an ether accappanyting

" drawings, wherein:

15 Figure 1 is a partially sectional front view of the driving axle of a

steering assembly for means of transport according to the invention;

Figure 2 is a partially sectional front view of a second axle of the
steering assembly according to the invention;

Figure 3 is a partially sectional schematic side view of a truck of the

20 steering assembly according to the invention;

Figure 4 is a partially sectional side view of a portion of the means of
transport on which two trucks of the steering assembly according to the
invention are fitted;

Figure 5 is a schematic plan view of the chassis of a means of transport

25 provided with two trucks of the steering assembly according to the
invention in the configuration for travelling along a bend;

Figure 6 is a schematic plan view of the chassis of the means of transport
of Figure 5 in the configuration for travelling along a straight line;

Figure 7 is a partially sectional front view of an alternative embodiment

30 of atruck of the steering assembly according to the invention;



4 respective braking means 17 which are constituted by conventional disk
brakes 18 or the like. In Figure 2, the axle 13 is rigidly colpl &4 283t he
center bearing 9, but as an alternative it is possible to provide a second
hori zont'al pivot which is s perpendicular to the axles, is sinilar to the
first pivot 16 and allows the transverse oscillation of the second axle 13.
The central center bearing 5 of the truck32 has, in an upward region, neans
19 for coupling to a central pivot 20 which is horizontal and substantially
paral l el to tHegur &is aiplanyiewiddettouekeof fugpe 7i ng structure 3 io and
allows the truck to oscillate on a | ongitudinal plane. The propul sion
system and the braking system axe of course not constrained by the presence

of the pivotsyHhe e i t I rtj 0 as
to all ow eachw\él-r‘l;fe1 {%%?% a g[%a 8%t |§\§é g\%%hvﬁr@:rg%ma;g%?e\if\%&haﬁgéhﬂgfér%alsd to
t he geonet rdtgerig @_)g'gérn@gyﬁfopﬁ{%tﬁ‘ﬁmlﬁﬂﬂt ers of the wheels 14. The
central center b%aring allows the entire truck 2 to rotate wth respect

to an axis whiltle dteemngtassegiilyahgs esnstituteddoyponeher amnterhicke 20feachhsf
pl ane traced %the axles. The two axles 12 and 13 of each truck are
nut ual |y coWhiid tsdsuppotsed dy @ suppotting gtrweiurst 3 sviieh supnaststhe ohassis 4set s

of teeth an tgge I ike, r%éaqvi n%Fthe sane function, so that their rotation
occurs reci APEPNS A NPT aneousl y: i.e. while one axle turns in one

di rection, ¢ hevgtifcyl 8 BATYLRBRIR I Hiflgn! B o BRAGR BellibES R DY

the sane angl € an th”the sane acceteration of ‘decel el
Conveni ent Itfe éél?ﬁﬁg'@ﬂhaldtfgiuﬂiinhh?néﬁ@eﬁﬂ &% ho tbhallewrpstationd abent ace

21 of the neans transport 1s such that the steering of the two axles is
fully indepesrtieal axis 6 ethpdongitudingl tienber hase cdhrakbhres off aotdtyoin amld c
or other nmotors 1 S can he connected to the wheels of both axles of each

truck 2 (onkasy@tats twy eads anghiaca dovawaist Tegionoa dremigeanjer bearingt&endry,

is provided with fi;gjltane us control of the torque 5 and of the
rotation rdftd" GFMHLGHINYT €- 15, differentiating the speeds by neans of an

el ectric and/ e t ' | @O O al : an
alternative e?‘ggdl{‘ﬁéné&ﬂ%gt% , Sb%?%r%ﬁ@ﬁgg%@ﬁ&g%n%ﬁ bgga?]? ﬁgﬁﬁ“{%d

the rear cefqlt theardspeclvefvertiell axert02and 1115 ofass AkRest D2 iapglel 8 whivle or
nmore additional center bearings which are the supports of respective axles
whi ch cein riotateeaboouthein@we raenterlinexasd taratproasded, hatothghir tive ends.ewiifne.

The mechani cal Connect%ﬁn bet:pfehr: t he axl es of sane truck allows to align
the geonet ricsPaxE¥e grhesis d dpwinichyreshnathe grounsbor anjanafhensupRottadi i of io

the around, - sige hesaph Bf ditel e 221 baRe HeRBR edoredR Bloras f
curve bei nGukeRatile, Iy dHARIIEARRIOL: Br TRENELE! WHIBRSAR' Loibllefvey UleBie

trucks 2, nmanagenent novenent e axles allows, wt
el ectric i saradidroreletfohi®nicontwlt r pleaps09mam dhowaesi Wiioht herotrd sthet in

order to perform conbi ned advancenent and rotary notions.
20 simultaneous rotation of the longitudinal member 7 and of the two axles 12
and 13.

In Figure 4 there are two trucks 2, a front one 2a and a rear one 2b, and
the pairs of wheels 14 of the axles of each truck, designated by 12a, 13a and
12b, 13b respectively, trace curves which have the same constant or variable

25 radius.

In each truck 2, the wheels of the first axle 12 are provided with the
motors 15 and the axle is coupled to the center bearing 8 by means of a first
horizontal pivot 16 which is perpendicular to the axles and allows the axle
to oscillate transversely.

30 Advantageously, the wheels of the second axle 13 are provided with



Figures 7 and 8'illustrate an alternative enbodi nent of a truck 2 of the
steering assenbly 1; in this case, the truck does not have t hlﬂ.n P udi nal
menber and the central center bearing supports a single rotaling a 22.
ao The dxle 22 is coupled to the center bearing 5 by neans of a horizontal
pi vot 23 and has, at its two ends, wheels 24 which are in turn provided
with notors 25 for the rotation of the ade. In practice it has been
observed that the above-described invention achieves the intended ai mand
obj ect, i.aespectave¢ dwakingmeansofl 7 méhichaare cbnstuted sy aanventicnal udi skf

el ectric,mﬂé_d[(aulic or. other notors which directly actuate one or nore

pai rs of aKss it otothe Iy ¢ng nechani cal devices, to allowto

The moans o 11 ENERs ¢ SRS LIS MR ROuBleT RaTRE ki g S piaR T
draggi ng. zéé‘l ARt vE riﬁ“i@gyggéigb‘l% i)t%t oviB€ 4 B¥ESHA HoriZortAP il EE whichSiscan

be connect 24 J UL 2 e supporting structure"so as to create

degr ees sof perpeddivuiet woethet helesx s simikirt foe tisd fitst pieot Toeandedllows the
assenbly according to the invention can further be applied to neans of

transport wramswerse osetllatian efthe e¢gorebaxleol 3.ed means of s transport, and

to nmeans of transport provided with an tomatic,.driverless control system
The invention uge%@ﬁﬁé'ﬂ}%ed‘ %a%%cirﬁfaglee%‘icknaglé@%d@ ABAYPYVahe i 16830%nd

Uhe aotai i anapst Lot Ry oBiofiod LA GRRRICIRERC 20 Rk ' bFepBRaC g,

ones. In prﬁfryag;&gaaw;)a@mr?ﬂfe sms9yseeonﬁéct\eﬁ'tb.rth]§0§3§$tozg§§b ré e

di mensi ons, e any according to requirenments w y abandoni ng

the scope adnd hHomrsothectrick tobstiitate ppen tmogithdina plane.7 CLAIMS 1. A
steering assenbly for nmeans of transport, conprising: at |east one truck; a

supporting st gt yrepudsiosuggsictn ngnd athe derakangt sysiem rarek ofagouwnss chot s

rigidly coupled to e ans of tr ort: at |east one axle; a central
center bear"ﬁbs(%%ﬁ’lpﬁag)é'd p%%ﬁ@\&?gﬁé)@&@ﬁ- of said supporting structure
for coupling SAJ : t]

about a verti ?falﬂe @é’(‘?g;ii?/é.rég%crgﬁ?gg?egriﬁllgﬁafslgoa?hégﬁ&égssldesgtg)t él(?ﬁ@e%(qhe
for restingoQd td RUPROABOWMIIS WWACRrtiRAl A%I4/FNieR i@ﬁ%&‘rﬂﬁdtd’!{h@@é(ﬁﬁeﬁ‘{b

el ectric and a hydraulic notor, said actuation being adapted to produce

rot ati ors of asigithattohrects thaeeatdrs ofaht ovigéd¢lsdidnal nenber supported by said

central center_bearing; said at |east one axle including, tw axles; and, in
a downwar d r edileh centradi eenten Pieatiaignal aHemse theitensggoiuck ents rofateewnth at

I t f t t b j d at. | t t g f

suppor | g E8PEt 10 208 i S ofiesl AHalER Foriih 98 Mcremeaing pds M ch

pass each tﬁfa‘ﬁ#é%a?edﬁé&ﬁgtajx\f& centerline of said axle, with at |east the
e one 0

wheel s of t Firs _ sal d axl es bei ng provided with said actuation,
and wherein salge agvdlabkiey 119 agtapt €8 bf padkluaeckonide natitaatlyc evidicetédd

rotation of the |ongitudinal nmenber and of the two axles. 2. The assenbly
of cl ai g 1, mesianicdlhyor by waycedptherfsystemsnsucinds setseaf tegth and the like,
having the same function, so that their rotation occurs reciprocally and
simultaneously: i.e. while one axle turns in one direction, the other axle
simultaneously turns in the opposite direction by the same angle and with
the same speed, acceleration or deceleration.
25 Conveniently, the articulation of the two axles to the supporting surface
21 of the means of transport is such that the steering of the two axles is fully
independent of the position of the surface.
The electric, hydraulic or other motors 15 can be connected to the wheels
of both axles of each truck 2 (one motor for each wheel); direction

30 changing, i.e. steering, is provided with simultaneous control of the torque



with:pairs of wheels arranged on respective axles of each truck being
adapted to follow curves with curvature radii being, according Jue 2003

requi renents, equal to each other, different fromthe other, constant and
variabl €. 3. A steering assenbly for means of transport) conprising: at

| east one truck; a supporting structure for supporting said at |east one
truck, and which is rigidly coupled to th® neans of transport; at |east one
axle; a central center bearing arranged at an upward region of said
suppor t i ng and of the eotationceadpiofthe snotoms d Sadifferentiating the spessisdsy noeaxls ow

rotation thereof  about vertical .axis; s arranged,at ends of said at
| east one 0 & ehCtEa grsiﬁc&r%uswm%ﬁhs ,ggngéa,rtcugﬁaiﬁymovi ded
by any of an ectr] . Jic Jmofor, .sal ctuati on bei ng adapt ed
to produce roﬂ'}t &Bnbg‘f:‘&%g’l‘% %@(igpg%%eﬁg&lsﬁ)wﬁj, geéwggp]t eﬁf}?'gtotc,e i d
central ce : ri } i } 0] i :

coupl 1 ng ¢ o SEIE B AR (I Yedieritpr BPalif Of 62O bk WIS HSTORI {ftert
paral | els t corsdiod rabrd additicms cter bogrinkt avisichsae! thatsuppores of akshetitivecast
one truck on a longitudinal plane. 4. The assenbly of claim1, wherein said
act uati on iaxledapthadht oanli fétateabaite thor yemicahnaxestthat opassatthsowgh sthied

wheel notors for .Igé(oduci ng cl ockw se and, respectively, counterclockw se
rotati on of CGHPHIRG| es. 5. The assenbl y of claim3, conprising, a plurality

o ST Do RS Gy 00 SRR O SPESRIAY R 60 15>

VA} xshi d_Z i - -

A g geniascalesanem i et T ages oo
ca} ceq gm&ﬁaﬂheac}m]ecwing] teaderh|soad i) aldd walndmimal delppdhg af the crheslk aal tiad ca]
ca] ca! 0o

LT ogtnenngdh) sined -thenwathl of the owheelshis npoapk 40 dhe cadias jofatheatumiea) c
a] ca] ca] ca] %a caéia] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 2233
3WiX4Z4a44< $ §aCec===>>>72A?22} xr thc” Y] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca

caJ ca] ca] ca C a C N C 3"
1098 o& () S#L00k OF (Sastr SF1 BhrtbEats WEGTERF | FRHETHG LGP Bt k2
 Z10%3GE () mpalRMaR ¢ (HSTRHENP 84 hxl 190608, With AA%AdBted-clectric
"10% 0& ()- L"10% o0& ()- L 10% o0& ()- &10% o0& ()
n7dE) 3" 190% ax&d/ox O8tet@%ind. ¢ontrol ptogtang, ¢) -position the wheels 14 in order to
109% 0& ()-)10% o0& ()-)10% 0& ()-1"3"10% 0& ()-MD. dE:/

perform combined advancement and rotary motions.

Figures 7 and 8 illustrate an alternative embodiment of a truck 2 of the
steering assembly 1; in this case, the truck does not have the longitudinal
member and the central center bearing supports a single rotating axle 22.

20 The axle 22 is coupled to the center bearing 5 by means of a horizontal
pivot 23 and has, at its two ends, wheels 24 which are in turn provided with
motors 25 for the rotation of the axle.

In practice it has been observed that the above-described invention
achieves the intended aim and object, i.e. to allow steering of the means of

25 transport by virtue of electric, hydraulic or other motors which directly
actuate one or more pairs of wheels without using mechanical devices, to
allow to simultaneously turn the mutually connected axles and to allow
rotations of the means of transport along bends, minimizing space
occupation and wheel dragging.

30 Another characteristic of the invention is that the axles can be connected



10' 0:10' 6; MB10% 0& ()- L910% 0& ()- 7 "10% 0& ()- s5 10% o& ()- 4
10% o0& ()- @M510% 0& () - VAXY:/ 10' 0&Z" 109&' ()- &GZ" TOVENU() 2003
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1110%r& ()- s10%m& ()- KtaB Pl $10@10%r& ()-3@3! 10%r& ()-3!;/$10% ()- @
.1 10%r& () -tof theoswmperfing strugtyre’ 10 as ppersatrdograes(9f frepuivsm: hetweeoohe () -
10m 10m 10nB10%T&:,() - ST! LO%TE! () - 49] b@C $1! hS4" LOWWME! () - g10%WE! () -
"1000V& () - X§38 gsirugture.
The steering assembly according to the invention can further be applied
to means of transport with a driver, to remotely controlled means of
5 transport, and to means of transport provided with an automatic driverless

control system.
The invention thus conceived is susceptible of numerous modifications
and variations, all of which are within the scope of the inventive concept.
All the details may further be replaced with other technically equivalent
10 ones.
In practice, the materials employed, as well as the shapes and the
dimensions, may be any according to requirements without thereby

abandoning the scope of the protection of the appended claims.
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one axle so as to allow rotatlon thereof about a vertical axis; wheels arranged at ends

of said at least one axle for resting on a supporting surface; an actuation provided by
any of an electric and a hydraulic motor, said actuation being adapted to produce
rotation of said at least one axle;

a longitudinal member supported by said central center bearing: said at least one
axle including two axles; and, in a downward region of said longitudinal member at
opposite ends thereof, at least one front center bearing and at least one rear center
bearing for supporting said two axles so as to allow rotation about vertical axes
which pass each through a respective centerline of said axle, with at least the
wheels of the first one of said axles being provided with said actuation, and wherein
said actuation is adapted to produce combined and coordinated rotation of the
longitudinal member and of the two axles.

2. The assembly of claim 1, comprising two trucks, a front one and a rear one,
with pairs of wheels arranged on respective axles of each truck being adapted to
follow curves with curvature radii being, according to requirements, equal to each
other, different from the other, constant and variable.

3. A steering assembly for means of transport, comprising: at least one truck;
a supporting structure for supporting said at least one truck, and which is rigidly
coupled to the means of transport; at least one axle; a central center bearing arranged
at an upward region of said supporting structure fon: coupling of said at least one axle
s0 as to allow rotation thereof about a vertical axis; wheels arranged at ends of said at
least one axle for resting on a supporting surface; an actuation provided by any of an
electric and a hydraulic motor, said actuation being adapted to produce rotation of
said at least one axle;
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to said at least one axle and allows oscillations of said at least one truck on a
longitudinal plane.

4. The assembly of claim 1, wherein said actuation is adapted to differentiate
torques and rotation rates of said wheel motors for producing clockwise and,

respectively, counterclockwise rotation of said axles.

5. The assembly of claim 3, comprising, a plurality of center bearings
providing rotary support about respective vertical axes.



