DRI VE CONTRCOL SYSTEM The present invention relates to a drive control
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20 situations (for example power-steering for cars or hydro guide for trucks),
and on the other side they should give a much more realistic control
feeling, to give to the driver brain all the information about attitude and
stability of the vehicle driven, in order to ensure maximum control and
safety.

25 Electric/electronic steering systems presently available on the
nautical market - but also in the industrial field - implement DC brushless
electric motors. Said systems are also provided with electronic control
units (ECU) piloted by sophisticated software.

Said brushless DC motors are directly mounted on the steering

30 wheel support, in lieu of the steering wheel column, and can satisfy many
driving comfort requisites. However, they do not always permit a realistic
and comfortable guide in every manoeuvring situation.

For example, in the automotive field, traditional steering
systems available on the market since many time can give a kind of

35 feedback of the hydraulic/mechanic type thanks to the use of hydraulic
pumps.
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and submerged part.

Known solutions adapts the steering wheel rotative hardness, in
different guide situations, e.g. by implementing DC brushless motors.
However, said systems have different adjustment problems. In fact, if

25 motor overheating occurs when torque must be braked (regardless this
occurs to increase steering wheel rotation force or to create "virtual/electric
stops"), heat generated during the "inertia braking" operations could also
cause problems to the DC brushless motor thermal protection.

In view of the above, it is therefore object of the present

30 invention that of suggesting an adaptive steering system for controlling the
driving of any kind of vehicle, such as a car, a boat and like, suitable to
provide a control feeling of the same vehicle by a steering wheel, a rudder
or like, and to be adjustable in the different guide or manoeuvring
situations.

35 It is also object of the present invention that of suggesting a
steering system wherein steering torque is generated by the driver while
steering, rather than, according to the known technique, torque exerted by
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positioned, said hollow piston being provided with a seat within which said

lead nut is housed, said seat being provided inside said main container,

dividing it into said two chambers communicating by a channel, so that, by

rotation of said worm screw, caused by movement of said direction control

25 device, said lead nut moves longitudinally with respect to said worm screw

along with said hollow piston and said seat, displacing oily fluid passing

through said channel from one chamber to the other one, and in that said

passive actuating or adjusting means are suitable to adjust flow of oily fluid
passing through said channel.

30 Still according to the invention, said adjustment module can

comprise a first and a second chamber, filled in with an oily fluid, a main

worm screw and a lead nut engaged with said main worm screw, and a

hollow piston, within which said main worm screw and said lead nut are

placed, said hollow piston having such a shape to delimit said two

35 chambers in communication by a channel, so that movement of said main

worm screw with respect to said lead nut, and vice versa, causes

longitudinal translation of said hollow piston, varying volume of said



worm screw with respect to said | ead nut, and vice versa, causes

| ongi tudi nal translation of said hollow piston, varying vol une of

sai dchanteo=o1odissgsbaci ng oily fluid passing through sai @#Cth@ammeboohz2om one
chanber to the other one, and said passive actuating and adjustnent neans
can be suitable to adjust oily fluid flow passing through said channel.
Advant ageously, according to the invention, sdid first and said second

chamber can begishbdis! Gfied gﬁh&%@egmdﬁﬁs%ﬁg | HougiPisBIcPcABhNeR B! loRder

Furt her nor e, accor gq rew and sai d | ead

nut can be of @hﬂ!nb?fh dhe cthec ong; iang ﬁ?@epé%%‘? Q%@a%@ﬁg adigpEnentdal
type. A ways aﬁféghgl e hRablev e tddist B diuid LG | bsTRAMSrot@RPEAide at
| east a val ve swta to adjust oily fluid flow passmg rough said

channel . Still®€ d| ng to the invention, said at |east one vaI ve is of

th On/ O b tlype, and/ thc;\idma gseusly, aécdoeamg tontkevial emtiors smaﬁc}ic filst abd €hid
idirectional fype n r that VE
proporti onal t@%‘g),n,ds i?'ﬁﬁ?recgﬁ %%?&ﬂpﬂ%ﬁe'ﬁglﬁj%’ygf%%{lnd +t§{/r\}%pap{bq alb)y passi ng

t hrough sai d cetymder.; and/ or conprising a valve of the opening/closure and

proportional type; a”#ﬂih&fnd?@”ﬁéé&rb?@rt% t%'lﬁ@éﬁtlcﬁﬂ%m nﬁ?rﬂ%rr‘rmysc%@r at ed

flow rate val ve; and/or conpr st val ve of the ?rt i onal type
and a second vand gaisklepd s sani %P&F'@%ﬁp'éer@d?/ctff‘f'lﬁt'?@'ﬁé’e She i si ng
a first vgl ve ghpéifidangpevay pressure proportlonal type to whi ch a rel evant

not return valve IS co ed in parall connect.ed bet en, s r and
sai d channel, a secondk‘ll@’zfl Y¥e a&fsg'idr"n%g oﬁ’e Ry THER i'gﬂr ) ﬁSW?B&aﬁ%E{’%e to
which a rel evaocbmpnse melagsh avadlve siuitableutol adjushoifyaflet | fleiw pessingdhesdighet ween
sai d chanber ﬁ%gﬁ Hnglhannel and a volunetric expansion chanber, a

vol unmetric co I'on"piston, sliding within said volunetric expan5| on
chanber and a buckl i ngS@Bacwdmtﬁe&ﬁelﬂV@MW swid) ab irastenei vl ifpehthet i on

pi ston. karthepprog, t@%@%ﬁd/@g mttgﬁdl '&Yelﬁbbprbnesa)dli/ém‘snofIOthbaIOTﬁ'Oﬁcan
conprise val ve seats the surface sai, d

S v
Advant ageous| yPIdHEEWNAI HyPe oane(er %Iﬂ%te po% |e§§{ 8 PSR e %ﬁ?mpnﬁ%ans
can conprise atypeeasitabledid agjust ahd/aily fidl fiae tpatialynpassiag] thesuginsaid ow

rate valve. channel; and/or comprising a valve of the opening/closure and
proportional type; and/or of comprising a gliceur and/or manually operated
20 flow rate valve; and/or comprising a first valve of the proportional type and
a second valve of the opening/closure (On/Off) type; and/or comprising a
first valve of the one-way pressure proportional type to which a relevant
not return valve is coupled in parallel, connected between said chamber
and said channel, a second valve of the one-way pressure proportional
25 type to which a relevant not return valve is coupled in parallel, connected
between said chamber and said channel, and a volumetric expansion
chamber, a volumetric compensation piston, sliding within said volumetric
expansion chamber and a buckling spring connected with said volumetric
compensation piston.
30 Furthermore, according to the invention, said main container
can comprise valve seats on the surface for installing said valves.
Advantageously, according to the invention, said passive
adjustment means can comprise at least a gliceur and/or at least a manual
adjustment flow rate valve.
35 Preferably, according to the invention, said oily fluid can be
hydraulic oil and/or ATF (Automatic Transmission Fluid) and/or silicon
based liquid.



Preferably, according to the invention, said oily fluid can be hydraulic
oil and/or ATF (Automatic Transm ssion Fluid) and/or silicon based
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20 to alternatively interact with one of said two washers, according to the
translation direction, compressing the corresponding return spring in order
to generate a return spring on said steering column.

Advantageously, according to the invention, said main worm
screw can have a through longitudinal channel and comprises an

25 projection within said through channel, and said steering column has an
inner housing, and said adjustment module can comprise an adjustment
shaft, in the intermediate portion of a circular projection and inserted within
said longitudinal channel of said main worm screw, a first pre-loading ring
nut, internally engaged by screwing with a first end of said adjustment

30 shaft, and a second pre-loading ring nut, provided within said inner
housing of the steering wheel column, said second pre-loading ring nut
being integrally engaged by screwing with a portion close to a second end
of said adjustment shaft by a threading inverse with respect to the
threading of said first ring nut, said first return spring and said first washer

35 being coaxial with respect to said adjustment shaft between said second
pre-loading ring nut and said circular projection, said second washer being
interposed between said second return spring and said circular projection,



threading of said first ring nut, said first return spring and said first
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20 controlled by said control central unit, so that, when said steering column
is rotated following the rotation of said direction control device, said
electric motor exerts a return torque on the direction control device when
operated by said control central unit.

Still according to the invention, said further worm screw has a

25 pitch lower than the pitch of said main worm screw, preferably with a pitch
ratio between 3.3 and 30.

Furthermore, according to the invention it can comprise a
compensation spring provided between said hollow piston and the frame
of said adjustment module.

30 Advantageously, according to the invention, said central control
unit can control said actuating means by modulated electric signals,
preferably PWM (Pulse-width Modulation) signals.

Preferably, according to the invention, said central control unit
can be a programmable unit, so as to permit different programs for

35 calibration of resistance opposed to the movement of said device for
controlling the direction, that can be selected by the user; said system



Preferably, according to the invention, said central control unit can be a
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oS 5 heBIfotiiea i FGHAGE nREIROESmpRinG| masfio ot ledtind Beid

i nvention, said systemcan conprise at |east a volunetric expansion chamnber
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Advant ageousl yfetr iBgdﬁfn&%%q%ﬁgeH}%%??‘&hﬁ g%f’dogsflu%er%%ﬁﬁgonpri géldone or
nmore sensors oYolulrettitaldxpahsieot chambenprto ofaid heontaigeethy thesiastion coft gaid,
suitable to dﬁ%ﬁfén éﬁc?gpgéihtrbférﬁti?ﬁfrﬁ@éﬁjsﬁt eering conpartnent piston -

of sard [ift

cylinder asse I es an Ing piston - cylinder assenblies.
Present invention wil|Fudheiserae 36¢o6ing E)Q)rth¢ linygntions isaid diaCtng Meanst at i ve

pur poses 1gccor gamdchptits Ohef 6F rmedreendtediingntomphithepr pistor ar oyifidsrence
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| ongi t udi nal s88%SBRIEY e%‘(gf O%esf"éemogﬁ Qﬁ/\h@gerﬂ'? 8P 60@’&% i r?é\é\?'ﬁ%l'ﬁ?'i vi ng
of a vehicl e arsspedtivgly for ¢drdrdlingeoné onmdrequautical surtace taanamsissions @ndpanel
of the system 3%@%&% NEveS &F\ﬂg&ée?i\tﬁ@ﬁmséﬂv@éﬂﬂé? RontrbBUNE fr SE0¥EnG sBIdOCk

di agram of the tirons © o '
steering compartment piston - cylinder assemblies and of said lifting piston
20 - cylinder assemblies.

Advantageously, according to the invention, said system can
comprise one or more sensors of the Hall effect type or of the magneto
resistive type, suitable to detect the position of said steering compartment
piston - cylinder assemblies and of said lifting piston - cylinder assemblies.

25 Present invention will be now described for illustrative and not
limitative purposes according to its preferred embodiment, with particular
reference to the figures of the enclosed drawings, wherein:

figure 1 shows a longitudinal section view of a steering system
for controlling the driving of a vehicle according to the invention;

30 figure 2 shows a pushbutton panel of the system according to
the present invention;

figure 3 shows a block diagram of the connections of a system
according to the present invention;

figure 4 shows a transverse view of an adjustment module

35 assembly of the system for controlling the driving of a vehicle;

figure 5 shows a longitudinal view of the assembly of the

adjustment module according to figure 4;



according to the present invention; figure 4 shows a transverse view of an
adj ust nrent nodul e assenbly of the systemfor controlling the driving of a
vehi cl e; woguromséssshows a | ongi t udi nal vi ew of the assewrbirgrofonive22

adj ust mrent nodul e according to figure 4;figure 6 shows a view taken al ong
section X-X, of a second enbodi nent of the adjustnment nodul e of the system
for controlling the vehicle driving in an endBposition; figure 7 shows a

osi t1om 11 gure. 8 sholg e B e R e o S or g
: : | e
adj ust ment nodambodimenl ef $he adivstment EWC{@F’(@E tgﬁoﬁ'ﬁ?er'f‘\ﬁ%éfcoﬂwg E‘Qcﬁ\‘?d
emﬁpd: megt ~of {,Qgc@ddmﬁ%rﬁﬂén gﬁdtﬂogit'f@h; the systemfor controlling the
vehicle driving in an gn sition; fiqyre 10.sho Vi .

section X-X of a thir dﬁ%lﬂfﬁgﬁ§%‘ﬁ? as® ﬁg egeﬁ%ﬁ'%‘gﬁ?f %dh?ﬁ'%’?gﬁﬂi@ﬂhg@eem
for contrél|i nonadute inedn OE steetting\@ngde positionend position. In the different
figures, simlar pa”.Sg%wrﬂg'%Qﬁ?\'{vE?ésﬁg&r‘éﬂl@écﬁ%eS@f@sé@éﬁd BRSO IIHERESS -

Making reference to fi 0ssSi bl'e observing the section view of
a system 1 f ortheoadjustimentgnedilei ng of a vehicle (not shown in the figure),

3“?2 ?ISXZ‘ dbf’gt i ?r g wﬁag%térgéﬁwgid?%?@ ib® Rélt%érgr]hldngvemlmwg)%f; tﬂﬁé eeééid?ﬂi wheel

\ ich is rotably coupled w . steering
col umm 4 by spREPOIEBER} & adpy ﬁﬁﬂi'@%lﬂ & S%WE fi@ﬂt@m d on
sai d sEpport, sehib@odlria/img)irdamead pdsétioppsi ti on of the steering wheel 2,
I.e. the rotation ang i thQar t r r | 1 I.d am c
angul ar sensor 6 is co l\g& 38 g‘f/&g% ae}vg%\?rtﬁgé@aﬁpgsg%atoh go)ée@?raapﬁ%@gnt r ol
unit (not showanibodirhent ofjthe adjustmentimadule affthehsysten far eantipdiingethe

described in tb?*gjf:@&%@‘ea%@ﬁf@?*‘ﬂso provides a first enbodi nent of an
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act uat i ngsneansafe referenby noRib@isit can adjust resistance to the steering

et ort | g oM T NUSMERING eRRE8S Btlre 7, § opSuitlebseRihg e SE&IdTMI "
view of a system 1 for controlling driving of a vehicle (not shown in the
figure), such as a boat or a car, according to the present invention.

Steering wheel 2 is fixed to its own support 3, which is rotably

20 coupled with a steering column 4 by sphere bearings 5.

A dynamic angular sensor 6 is installed on said support,
suitable to detect the position of the steering wheel 2, i.e. the rotation
angle with respect to a reference position.

Said dynamic angular sensor 6 is connected by an electric

25 cable 6' with a central control unit (not shown in the figure), the function of
which will be better described in the following.

System 1 also provides a first embodiment of an adjustment
module, indicated by reference number 7, mechanically connected with
said steering wheel 2. Said adjustment module 7 is provided with actuating

30 means 8', 8", by which it can adjust resistance to the steering wheel 2
rotation, thus varying according to the needing tactile feeling for controlling
vehicle by the driver.

Furthermore, said adjustment module 7 comprises a worm
screw 8 or nut screw) 9, fixed to said support 3 of the steering wheel 2,

35 and engaged by threading with a lead nut 10.



vehicle by the driver. Furthernore, said adjustnment nodule 7 conprises a
worm screw 8 or nut screw) 9, fixed to said support 3 of the steering wheel
2, and emngaget/dsysovhreading with a | ead nut 10. Adj ust nerCTmroziad/@00922al so
conprises a hollow piston 11, provided with a cylindrical seat 11',
substantially in its internmediate portion, within which said lead nut 10 is
housed. Said hollow piston 11 is placed withi® a nmain container or cylinder

12, of the double Char,@ca[lsﬁﬁ ﬁamléypealsgoggmggg s 0§ h%‘*" gtdr? 11,12

Wlthln whi ch oil drai nage Sscrews ar d|V|des sald
mai n cont ai nerprogidedtwith acytindrica seat &haﬁﬁ@?"t@nﬁ%‘y 'Hrl@ Im@@me@mwu ng by

a channel 14. \ﬁﬁf‘\ﬁvﬂﬂblﬁ‘sﬁmbédﬁﬁﬁ 1@;23 hgugédl ed inwthoily fluid,
particularly hydraulic,oil ATE matl Tr an SSI on. Fl uosng% and/ o
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8". Said val vedlvﬂesasmh hainreontainaed2dttatvwd diffarent chamberss é3ai a@@lni 3l
control unit. Huﬁ}qaqlhg;bgégggﬁge IPigesent enmbodi nrent, said first valve 8

Is of the proportiona S swtaleto r adyal cl ose or

open said channel 14, %ﬁpl @aiycentaioend2yvig) @d81n thsG!'Yafu% ﬁ'@i‘%&‘@ or to

open sai dOCha”ﬁWraﬁﬁE\Voﬁ }uilnsfeq3 utdiiafic Cahsiisyiorl Flwia) ahdrgr witle silfoaneeach
ter expansi on chanber (not shown in

one of said chanbe S 0
the figure), B2sf IW'@@H%@(YQB’%'&M#% the rel evant chanber 13a or 13b.
This permits conpensatFingllgxpaids iadjustrhestiindodiley7 f tarngrisgs a st andoa of

the outer te”pgécaotnl&r\?alvé: gééﬁe{%gﬁé’ﬂfis?)hgréﬁ Etbeéctﬁéﬁﬁd‘ﬁiéﬁﬁs%rfﬁﬁé edl €

provided wth prston an
spring, provideidiactyatirtg meany heiag conmprisededntthe Rfﬁﬁ?nta?fﬂbgfi'n%%mt‘ﬁ'é'? |ac
fluid pregsurefRpssgs secofld VdNES Qsﬂdis" B4 vafves B2 aRa®e afé BbAné@ad amansf er

wi thin salrd outer expansion chanpers it is possible keeping uniform

S,
pressure withi ?P'ﬁé&!ﬁ dMesye °§er8 %q’ﬁ}Fﬁié’t"ﬁ 13a and 13b. Instead, if
tenperature |owers, sapgrtieulaylyf initite predent embddlmenmsdniaﬁistfvawe 84isdof

expansi on charTR%r Srotp%rtlohnal type and it is suitable to gradually close or to open said
channel 14, while said second valve 8' is suitable to close or to open said
20 channel (ON/OFF mode).

Main container 12 can comprise, for each one of said chambers
13a and 13b, an outer expansion chamber (not shown in the figure), each
one communicating with the relevant chamber 13a or 13b. This permits
compensating expansion of said oily fluid with variation of the outer

25 temperature.

Furthermore, said further expansion chambers are provided
with a piston and with retention means, such as a pre-loaded spring,
provided in such a way that, in case the oily and/or synthetic fluid pressure
passes a set threshold, part of the same fluid can transfer within said outer

30 expansion chambers. Thus, it is possible keeping uniform pressure within
each one of said chambers 13a and 13b. Instead, if temperature lowers,
said oily fluid is forced to come back from said expansion chambers to the
relevant chamber 13a or 13b of said main container 12 by the action of
said piston and of said spring.

35 It is also possible providing a single outer expansion chamber
communicating with both chambers 13a and 13b.



rel evant chanber 13a or 13b of said main container 12 by the action of said
pi ston and of said spring. It is also possible providing a single outer
expansi orwoharmsssseonmuni cati ng wi th bot h chanbers 13a a&ou/1T300/Gentx al
control unit controls and manages vehicle directioning neans, such as
steering conpartnent piston - cylinder assenbly and [ifting piston -
cylinder assenbly for a nautical vehicle, or rack or other actuating

means for a car. In of defuhoRRdllinie BoftrSIS i maried waile iR bhing! uni

can detect position of di recti1oni ng, neans one or, nore I tign
detection sensBleansOseieh; 3% Steanng, sogparisnent RSN i Ayindsr ar?éeﬁﬁ’%mdon
provided on a nmuglmgtbnveévlmaer méémb fde 3 habtichlivehidie, doalravk 0g.otiier st

proportional valve 8l o
on- board suppl 9CW§P%WéﬂﬂS ?h%ar gztgrgfar\é(érﬁ?rgﬂ{ gﬁﬁ)%'@gﬁfr f géﬁﬁr ol
unit transmt scantfaslaqubcmydeieghabsntlpneifes:awbdyeatm\mg (RAnseby\oue lor more

Modul at i on) si . f one of valves 81 or 8", thus controlling
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modi fied by a aﬁf%ﬁ%u’ﬂd&wma@ww bHeQdéschibdRmaTToNowmynt . This sol ution
perm ts nmanagi ng

f fl

P g e archar oAl abash ™ 55 Saper DI yahG & agher 12
st eeringtpheel canned?edw@thwmmm §lﬂp[§1§/ syhmmahdldthe t:emrallcomrobbmlal ned a
Therensing passage i aentpl Safifeluil Sansiitsch' déb ey Lighal, Bitbrattld ©
nust be take'rll PVl (Rulse-tNdtit Modulation) isignal, tmsgienpéi ot enerafivalvasn® @se of
val ves & . 8 gt QU BHinB PostdriGimean ¥t el fads &lwilin thé shhies

case, Vi rtual roke e cannot tal ned. "Each configuration can
provide to theVﬁ‘e{ﬁuf acturer, but also to the vehicle driver, e.g. during
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position trans
container 12 during rotation of the steering wheel 2.

20 Reducing diameter of channel 14, it will be obtained a steering
wheel 2 operating force higher (twisting moment/torque), while increasing
passage diameter, a lower operation force will be obtained.

It must be taken into consideration that it is possible preventing
the use of valves 8', 8", introducing one gliceur only within channel 14. In

25 this case, virtual end stroke effect cannot be obtained.

Each configuration can provide to the manufacturer, but also to
the vehicle driver, e.g. during sport races, possibility of choosing
necessary force (torque) in order to rotate steering wheel 2.

Dynamic angular sensor 6 transmits position of steering wheel

30 2 with respect to the zero position of the steering system, in real time to
the central control unit, and said central control unit interacts with said first
8' and second 8" valves, and possibly with position transducers and/or with
inclinometers integrated within the movable/mechanical/hydraulic portion
of the system 1.

35 Software installed within the central control unit adjusts both
opening and closure of said valves 8', 8".



I nclinoneters integrated within the novabl e/ nechani cal / hydraulic portion of
the system 1. Software installed within the central control unit adjusts
bot h operwogormdssobosure of said valves 8, 8".As it carcharmbeesved,
control of said first 81 and second 8" valves, being able hernetically

cl osi ng passage of oil through channel 14 between chanbers 13a and 13b,
wi |l guarantee "hydraulic stroke end" for stddring wheel 2 , when it has

reached, according to Qo6 tghad %gsgﬂv(e@crcbﬁﬁol of %@Id WEsti SruapdR@ebAd gral ue
by the sane software map

ulic ocki n Il o sto 1, and
thus of the st\@Y@%d’mé‘lblezh?Uf‘l_%tﬂqa&M c%@%@%@?@@? PHQ\Q 'ﬂé t he
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coggressi bility nodul e;Hm;aéi’r% hﬂytmé% }é% Chél oé,swhelg?qol ,q;t t(:;‘fu‘t'shzf‘ e of
sai d chanbers 13a, 13b hollJ % T F:Pv never a e to m)ve First
propor ti onal veieoEng\ Wheeh| ?erfﬁ 'POeI?C%%th"'@F\W@ﬂF \BEPaEatNg  the two

al ternatively gldsers ™a, MBnustthé Ingaih rcah@"@éh 15t nent val ve permt passage
of oily fluid through hannel , 14 onI rOtaﬁ}fﬁ|ﬁ1§§gl rection of. t

steering wheel 2 is chaRG&Fald Maig,ce tg@etr Ige'ﬁ fi rélhg adﬂ'ct(ﬁa‘?r
while cenoral withtATH, force/imetiatthat eanrmmeaedemanuaﬂwanhng af stamrihg

di rection Cont\xleé(ﬁldgv\:glﬁ%ez gngv%? gﬁ tté Bmdrass %W&fhﬂ?ong' 6fe§ﬁérﬁ5‘er‘§f

notion of said tionin I ng wheel
rotation di re013a)|®r|1§bdé|m§(dl&ltdovlet CRMPEASS! Wm@@ulangwﬁmutéhmwucalon so

that central C%EQ}oIHr%twm ﬁﬁ]%séﬁséiétc%ahﬁﬁ#é\’l%@ HBBMhERbW EistBAMicwangul ar

sensor 6 and opens again c hin few mlliseconds acting of said
val ves 8' and/®® nsver@ bledoeP¥rsi ng hol | ow piston 11, pernitting to the

SL eeringigheel 2 the rpjgt pecsr%dmoﬁal valve S8 ofre aftechativelyhgekand SON/OFIFe
o bush bt on VAKEID1 " Sliemately hoshl oAl e R3S enf yBREL "
push buttons 1geramtl passage sélmlyt cﬁlwdlghrdugh chaoséind4t loalydivitien gntation
operative Conféiigéfgtﬁ)ﬁwi mﬁe%(f’eé)rfngt\nﬁeel 2 is changed.
It must be taken into consideration that, while central control
20 unit calibrates resistance to movement of said direction control device 2, it
adjusts at the same time, direction of motion of said vehicle by said
directioning means.
Change of steering wheel rotation direction is detected by the
same dynamic angular sensor 6, so that central control unit processes
25 data received from said dynamic angular sensor 6 and opens again
channel within few milliseconds acting of said valves 8' and/or 8", thus
releasing hollow piston 11, permitting to the steering wheel 2 the rotation
up to its stroke end on the basis of the chosen operation software
configuration.
30 System 1 preferably also comprises a push button panel 17,
such as the one shown in figure 2, provided with push buttons 18 and with
a selector 19, for choosing the different operative configurations 20 of the
adjustment module 7 that can be programmed beforehand within the
central control unit. Thus, it is possible obtaining a high number of
35 variations of the steering wheel 2 movement, that can directly or indirectly
act on steering compartment or on transmission of every kind and
dimensions boat, or on all the others steering systems and their various



adj ustment nodul e 7 that can be progranmed beforehand within the central
control unit. Thus, it is possible obtaining a high nunber of variations of
t he st eerwogowhsedoo2 novenent, that can directly or i ndiPCeariogo/emn22on
steering conmpartnent or on transm ssion of every kind and di nensi ons boat,
or on all the others steering systens and their variousconnection |evers of
hub hol ders connected with wheels, chains, skl2and |ike, thus permitting
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Therefore, central cont I's connected to defection . to
the dynanic angGylindesasssmbly 2 44 anddifting pidome sytinger a@emt{lyﬂg %r s for
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surface transm ssions cont F uni t
23, each one sahdasingrol yalves 25a, 25b, 25¢c and 25d, for operation of said steermg

20 compartment piston - cylinder assembly 21', 22" and lifting piston - cylinder
assembly 21", 22", are connected to the central control unit 23.

Therefore, central control unit 23 is connected to detection
means, i.e. to the dynamic angular sensor 6, to the actuating means 8', 8",
to sensors for detection of the position of directioning means and to the

25 same directioning means.

System 1 also comprises a hydraulic pump 26, connected and
controlled by said central control unit 23, suitable to supply said steering
compartment piston - cylinder assembly 21', 22' and lifting piston - cylinder
assembly 21", 22",

30 Hall effect sensors 27 are provided on surface transmissions 21
and 22, connected with said central control unit 23, each one suitable to
detect position of said steering compartment piston - cylinder assembly
21', 22' and lifting piston - cylinder assembly 21", 22".

Finally, this system 1 is also provided with a control display 28

35 and with a push button panel 17.



detect position of said steering conpartment piston - cylinder assenbly
21', 22' and lifting piston - cylinder assenbly 21", 22". Finally, this
system 1 we 2alms68900vi ded with a control display 28 andpairtineao/peeste butt on
panel 17.1n this case too, system1l permts different possibilities for
adj usting hydraulic stroke end (before reaching mechanical stroke end) and
to give operative "hardness" to the adjustable3steer|ng wheel . As it can

be observed, in this c central cont rol

sel ected operative pr ogT jm Sofase tBBﬂFV%t%m ﬁﬁgrd&@ﬁ%ﬂ pggﬁplﬁtﬁ% Ir)llhxen ng,
thanrs to fsal ﬂaﬂ]dsﬂhgahmdjraanmlsd'okalemis l&foamdeanhneg mecmmleaiwtnzj(et ned)
position of the e i St

and lifting pi ?Paﬁge&"%t’%ﬁga@é@ﬁ%ﬁ t§ {he agk&%bleﬁémﬁﬁg T]g’% ect sensors
27; Acting on control ¥sl wegnztmaobszemed,zlsctheﬁwaa%@eaﬂal PNt HHLEA™ Punp 26
for moving sai hobAES 1S ERRI BN bRyranfof | nder assembl y 21,22

and lifting piston - cylinder assenbl exa
adj ust ment progr am t hat c€aKolag |%P%H‘é’r¢§é(§e¢'wgt¢fév'egvn$?5rs E%g$|p§'|rswq 23
and that can begepand valvesrd yndfplgied to the system configuration as shovvn

Is'?a];tlgggrgef ?omhggmt P?OLC)lzctectgctﬂ& ré@“%ﬁé“\%tﬁs%f tper ’Eﬁcceﬁ’ rtnf]er{toé ?ﬁl 180
maxi mum r ot at i eylinddrtassehnd1r, |2@hamd1hﬂilng plstpeerqwﬂgd@bﬁmmhlﬁrm"n%z'e%nt or
excur si ongq St eggwgaﬁ%ﬁge{é%ec” have to nmove starting from mechani cal

zero (steering conpartne centred up.to the steerin
conpart ment mechani cal P@E‘ﬂgkéneﬁgntf‘dl valves 2Ra. r43nt 5Qﬁda'if' éé/d g’f‘f‘q N eft.

Lgd; er ssgggﬁd %EAFLE&VWWQ fd#rhh%vslﬁ 8aid M@éﬁﬁgfdohiiﬂarﬂﬁ@mopltstdma?yflmdleve 8'

off electric
suppl y of val v@sgembly 21 Easafrﬁaﬁﬁt"%' ’éePYHbd%?ééﬁ VEE 8 ri ghtward,
or 180 left vvar d positi @nﬁrswekbmbte ofeadjtistdhenit. progrzos ithataran beéimplemented
recogni se G R eMt']ﬁ.(ﬁi
from posi iiq%éaéggﬁ'% &nghﬁﬁgﬂgnﬁbcgég‘% A 0 eaéﬁ“%t;ngég t he
rotation di rectswetesn cmnf@wfatlbn astsths)\Mnl indlgup® Si haethe |§M%f§?é{i§'te§s maxi mum
set rotation angle, and dibting wheBY2r8idtibh: St frohs posiih Giesd Ystaefing t

mechani cal stroke end).
wheel perfectly centred, with a 180° maximum rotation leftward and

rightward,;

20 - steering compartment movement or excursion: steering
compartment will have to move starting from mechanical zero (steering
compartment perfectly centred) up to the steering compartment
mechanical stroke end fully on the right and fully on the left.

In this case, central control unit 2 activates first proportional

25 valve 8' and/or second ON/OFF valve 8"m closing the same simply cutting
off electric supply of valve 8' or 8", as soon as steering wheel 2, or 180°
rightward, or 180° leftward positions will be reached, i.e. positions that are
recognised by central control unit 23.

Thus, steering wheel 2, starting from position zero, cannot

30 rotate beyond 180° according to each one of the rotation directions, which,
in this final position, has reached its maximum set rotation angle, and thus
its hydraulic stroke end (obviously not its mechanical stroke end).

In a second example of adjustment program that can be
implemented within central control unit 2, always making reference to

35 figure 3, the following requisites are taken into consideration:

- steering wheel 2 rotation: starting from position zero, steering
wheel centred, with a 360° maximum rotation leftward and rightward;
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Real time effective position of the different mechanical/hydraulic
compositions detected by dynamic angular sensor 6, by Hall effect
sensors 27 and by possible inclinometers integrated within the
movable/mechanical and hydraulic part of system 1, it will be constantly

25 transmitted to said central control unit 23, in order to permit to the same
processing data, different safety controls and managing of closed circuit
system.

As far as safety is concerned, possibility of programming
system 1 by software permits setting beforehand/configuring ratio between

30 maximum rotation/angular movement speed of vehicle steering wheel and
the consequent reaction of levers, cylinders, and possible electro
actuators. Therefore, if a sudden system 1 driving manoeuvring occurs,
can - taking into consideration different parameters that could be speed,
load, inclination, ecc. - make it levers or electro hydraulic actuators

35 carrying out steering movement or manoeuvre with a suitable speed in
order to maintain vehicle safety.
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actuators acting as directioning means, connected with wheels, for
example vehicle wheels, it could send to the central control unit 23, as
additional information, current or power absorption by the operating

20 activated device, or sending data packages, always to the control unit 23,
acquired by using load cells (strength gauge) detecting inertia on
connection levers and consequently adjusting proportional valve 8",
reducing or increasing rotational torque necessary to operate steering
wheel.

25 Further embodiments of the system 1 for controlling a vehicle
driving will be described in the following.

Figures 4 and 5 show an assembly of the adjustment module 7'
of the system for controlling the guide of a vehicle according to the present
invention, which is really compact. Steering wheel column 4 can be

30 observed from the figures.

Making now reference to figures 6 and 7, it is observed a
second embodiment of the adjustment module 7', providing a steering
wheel 2 return mechanism (self-centring tendency), that in this case does
not require electric power.

35 Steering column 4 is rotably placed by pins/spheres bearing 29
within housing 30. Lead nut 10 is of the sphere recirculation type and it is
fixed within steering column 4 by tightening nut 31, so as to prevent



second enbodi nent of the adjustnment nodule 7', providing a steering wheel 2
return mechani sm (self-centring tendency), that in this case does not
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bearing 29 within housing 30. Lead nut 10 is of the sphere recirculation
type and it is fixed within steering colum 4 by tightening nut 3 1, so as
to preventrotati on between said | ead nut 10 at@l said colum. Wrm screw 9
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pr el oadi ng nut SRR o rn spring 36' has its other end abutting
agai nst prel oaH?‘ﬁrgauH%\?éé@queggi d preloading nuts 38 and 38" are threaded
on adj ust ment shaft 39In Higterobodiment, sefuen spengadit@nd.363aarenprovided
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their seats i.wasbetse3€ angtBv'¢uvbich@te provided spaced from the opposite sides
20 on a circular projection 39' within the central portion of said worm screw 9.
Return spring 36" has its other end abutting on preloading nut 38"; while
return spring 36' has its other end abutting against preloading nut 38'. Said
preloading nuts 38' and 38" are threaded on adjustment shaft 39.
Particularly, said preloading nut 38' has a leftward threading, and, as
25 already said, it is coupled on the adjustment shaft, as well as screwed on
spring seat lid. By rotation of adjustment shaft 39, preloading nuts 38' and
38" symmetrically modify their position, due to the different threading.
Thus, it is possible symmetrically modifying preloading of return springs
36' and 36". Return springs 36' and 36" and preloading nuts 38' and 38"
30 are note engaged with inner walls of their seats. i.e. sphere recirculation
worm screw 9 and steering column 4, thus permitting to the assembly to
freely rotating about the return springs 36', 36", preloading nuts 38', 38"
and adjustment shaft 39.
The above spring 36' and 36" adjustment system permits to the
35 manufacturer to individuate the most suitable active return pair.
Particularly, once individuated the preferred pair, it is possible eliminating



worm screw 9 and steering colum 4 , thus permtting to the assenbly to
freely rotating about the return springs 36', 36", preloading nuts 38, 38"
and adj uswoento/sbsht 39. The above spring 36' and 36" a@CuarIRmdoslsst em
pernmts to the manufacturer to individuate the nost suitable active return
pair. Particularly, once individuated the preferred pair, it is possible

el i m natingal l the adjustable portion (nuts 387, 38", possibly adjustment
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proportional vANEN 8XCHRE BIFSEHE -t wo one way val ves 8al and 8bl, shown in
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Therefore, if Robl-oWcRIRERE bPAHESRHoCRAIRRT, 4R8 in T4Aré'd sRowing a further
section of the adjustment module 7', are provided.
20 Steering shaft housing 30, cylindrical container 12 and housing
35 are assembled in such a way to create a single unit or assembly.
Dynamic steering angular sensor(s) 6 are provided within flange 44.
Making the steering column 4 rotating, worm screw is operated
by sphere recirculation lead nut 10, so as to translate along its longitudinal
25 axis. Lead nut 10 is fixed to hollow piston 11, which is guided by cylindrical
container 12 having a longitudinal axis not coincident with the rotation axis
of lead nut 10.
According to rotation direction of steering column 4, hollow
piston 11 moves forward or backward and chambers 13a and 13b vary
30 their volume. Therefore, if hollow piston reduces chamber 13b, hydraulic
fluid flows from the latter, passes through the relevant pressure
proportional valve 8a and the one-way valve 8a' of chamber 13a, that at
the same time increases its volume. By the pressure proportional valve 8a
it is now possible creating a pressure within the corresponding chamber
35 13b during the active steering steps. The above pressure depends on
electric current flow exciting solenoid of proportional valve 8a.



fluid flows fromthe latter, passes through the rel evant pressure
proportional valve 8a and the one-way val ve 8al of chanber 13a, that at the
sane ti newonoreads®s its volune. By the pressure proportipomairzuabuwe28a it is
now possi bl e creating a pressure within the correspondi ng chanber 13b
during the active steering steps. The above pressure depends on el ectric
current flow exciting sol enoid of proportionaﬂ3valve 8a. Pressure
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col um 428y dypaRg GoRMI'LAb the straight trajectory. In this case, rotation torque would
be much lower than that required in case a curve is made. This lower
rotation torque can be set beforehand acting on pressure proportional
valve 8b. This means that while steering column 4 is still during the curve
direction rotation step, and by pressure proportional valve 8a it is
25 recorded/managed a set rotation torque, it is possible setting an optimum
return torque on pressure proportional valve 10b, always acting on
steering column 4.
On the basis of the above, system 1 does not require real time
intervention of electronic/ECU - acting along with steering actuator -
30 reading/detecting exact position of steering column 4 by dynamic angular
sensor 6, in order to modify torque acting on steering column 4. These
adjustments of relevant pressure proportional valves 8a, 8b, can be
anticipated by the following inversion of the rotation by a suitable software
mapping. This would permit guaranteeing that wished return torque is
35 always available, electronic cannot delay by valve piloting, it does not
begin with piloting only during inversion of rotation, but anticipates the
same.
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return spring 36" or 3 e Steering whee rotatlon
direction, exeratstiom torgeiei aets oniditeeringacolummi even with steering actuacting

20 means at rest. In the following it will be described the action of the return
springs 36' and 36", when steering wheel 2 is rotated, worm screw 6
moves, modifying volume of chambers 13a and 13b as described in the
above and, at the same time, said worm screw 9 intercepts one of the two
washers 37' or 37" by an inner projection 9', obtained within said hollow

25 worm screw, leaving the other washer at rest. Thus, said worm screw 9
presses one of the two return springs 36' and 36".particularly, in figure 6,
worm screw 9 intercepts washer 37", compressing return spring 36".

Compressed return spring 36' or 36", on the basis of the
steering wheel 2 rotation direction, exerts an "active" additional rotation

30 torque, i.e. independent from action of the driver acting on steering wheel
2, aiming to make steering wheel returning to the 0° position.

Figure 10 shows section X-X of a third embodiment of
adjustment module 7' that in this case is provided with steering wheel 2
return means, in this embodiment supplied electrically. Said adjustment

35 module 7" comprises a further worm screw 45, of the sphere recirculation
type, provided inside the sphere recirculation worm screw 9.



torque, i.e. independent fromaction of the driver acting on steering wheel
2, aimng to make steering wheel returning to the O position. Figure 10
shows secwoaniossgsef a third enbodi nent of adjustnment nmpdwheefobdwatz in this
case is provided with steering wheel 2 return neans, in this enbodi nent
supplied electrically. Said adjustnent nodule 7" conprises a further worm
screw 45, of the sphere recircul ation type, ptbvided inside the sphere

recircul ati on worm scr ' B ABELA Bk 2
further lead nut 46, ?‘gﬁfuﬁ?bgﬁd#ﬁtggéms%%ffg%@’eésmtﬁaqna g | i
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preferabl § of withinbthedidaemg 48/jmk, nmounted on a support 50' with a further
worm screw 45. W : | ' LSSil '
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bet ween steering colunn 4" ec umng pitc et ween
10 and 30 mm f 8n eleetiicsengine HAnpreferahie of thankrushlesst ypes meunted tae@ wor m

screw 45, possihbsort 58NGith ashfRer RbHAScASW 46Dt ai ned between steering col um
4 and electric notor 50, between i=3.3 au&g i.:%(g!. Hoﬁeover | t .must bet.taken
into consideration thatVoll SEEW 9, ¥ A2 PHANER; ACTNR 3 MERNAMIPO8y Glm ar e
the sane10Thi sbeteden steating delunircdlanar elestiicanotac50wi t hi n chanbers 13a and
13b on surfaces having,differe | i anThus, f | eat ed,
acting on holl ow pi st oﬁ‘gﬁ‘i’?‘ﬁ‘gn@&%@éﬁsﬁg%ﬁ%‘%ﬁQOOQHQPQZ‘P{@BE%@SS’%‘{&% S
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elastic sealings, b t friction torques 10 worm screw 9 , and by
el astic force g&i@'ﬁé@@&“’!ﬁﬁfhpéo}rﬁéﬁfé-’tQ-on spring 5 1, which will be adapted
e IR e e gt o
oS e o T SV She Rt 35 SPE, O, 3ot T ey
hol | ow pi st on identizadp@ssotdseactswitlein acHambérsr 13z and of3baonisucfaces hewirighg
Elbt ained wi thi Bgf?r?gndn&iﬂl?%fs{oﬁm@eTnﬁéfé %e%réé‘&e&eé@?ﬁ%@%iﬁg%nQ%IBWEiston
ectric notor , thanks tT0 the above transm ssron 'rati _
11, and consequently on steering column 4. This force can induce a
20 rotation movement on steering column 4. A friction force opposes to the
above force, said friction force being caused by elastic sealings, by lead
nut friction torques 10 and worm screw 9, and by elastic force generated
by a compensation spring 51, which will be adapted so as to prevent that
steering column 4, under a rest mode of the adjustment module 7", can
25 rotate by itself. Spring 51 is housed, on one end, within a suitable circular
seat obtained on the outer part of the hollow piston 11, and on other side a
further seat of a circular spring obtained within the lid of the bearing 48
faced toward the bearing.
Electric motor 50, thanks to the above transmission ratio
30 between said worm screw 9 and said further worm screw 45, as well as by
the suitable programmable control of said central control unit 23 permits
both exerting an "active" return torque on steering wheel 2, exactly as
made by return springs 36' and 36" of the second embodiment, but in this
case, said torque can be linear (as the action of a spring) or not linear,
35 according to the programmable control of said central control unit 23, so
as to realise any other driving simulation effect.



bet ween said worm screw 9 and said further wormscrew 45, as well as by the
sui tabl e programmabl e control of said central control unit 23 permts both
exerting WO 20800186589@" return torque on steering wheel 2 pcesamud/gooar made by
return springs 36' and 36" of the second enbodi nent, but in this case, said
torque can be linear (as the action of a sprln%) or not linear, according
to the programmabl e control of said central cdhtrol unit 23, so as to

realise any other dri Vmgréfbféﬂt%ki ngéfc%ﬁtsrdghé’(fcﬁf ﬂfee’sebéﬁd Nghd 'fﬁé) third
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to gener afge anr@tetnonetotquwmainldecaniwen enpexte fipdingr dueing dher diiting owlogre on
colurm 4 it Rutving gt el U RHh tilel Sh8ke B IR ke ashifi, 00
on the basis opossible simutating dirgetarques withraeenydimitas BPWEhgs 36' or 36" can
be mounted with a prel @iildss | inotdr RSN GefRACSBIhG S6Tnd I8 hre

contrast/return torque even wth reduced steering g l'e return

springs 36' or Pagicutarbat sditghle, dor coeneraterr Afk, ak?rt't\.{ hi E@'QUEI e80¢i cCdt or
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hi gh torques on steeri

th the rotatl [ t he
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20 even with reduced steering angles.

While return springs 36' or 36" creates only a return torque,
brushless electric motor 50 of the third embodiment of adjustment module
7" can generate adjustable high torques on steering column 4 in both the
rotation directions:

25 By the use of the two sphere recirculation lead nuts 9 and 45, it
is developed a reduction unit that, contrary to gear systems, produces
torques that do not generate tactile feeling of the mechanical pitch. By the
proper choice of spheres, worm screws and lead nuts can be realised
quite easily and without axial clearances. An advantage of the present

30 invention is thus that, by sensors and active feedback, it is possible
realistically reproducing any vehicle driving condition.

The present invention has been described for illustrative but not
limitative purposes according to its preferred embodiments, but it is
understood that modifications and/or variations can be introduced from

35 those skilled din the art without departing from the scope as defined in the
enclosed claims.



I nvention is thus that, by sensors and active feedback, it is possible
realistically reproducing any vehicle driving condition. The present

i nvent i orwbasiomsesyodescri bed for illustrative but not | iPairtratoieeoopeer poses
according to its preferred enbodi nents, but it is understood that

nodi fications and/or variations can be introduced fromthose skilled din
the art w thout departing fromthe scope as d&ined in the encl osed
clains. CLAIMS 1. Vehicle drive control sysigimél). such as a car, a boat,
an aircraft and like, or of a driving simulator, such as a vi deogane
consol e, simulation apparatuses and |i ke, said vehicle or sinulator being
provided with a direct i ONehRNS devedmHiter sydlem FUssuen & St est ianposheni , a

udder on 11 ki3 i GE8F hCTAASL ARt bueh 8% yitbbogr i sboadBL | ng
position &f sasthulatietapparatoses ahddikei said_(\Ze)hicle_mrasjjmtdatogbeing)nwvﬁie(d?, T,
(2}, "provided e dTECRANCORGIASALE (35 Hchoacd flollingiay) &g of'cy) °°
8b, 8b1l) by whlike and with difpetignieg means (2t 22645t ddde to t he novenent of
ol 1 ecki on control syt i) ARG gy amemarnaRgey bigries detect fon
g cgﬁtSIr al control uni t”@?@?,(Bg?f?’t%ﬁéﬁ'ﬁ)peéiItiPBroitS@idr ég?ét{%eéﬁtagﬁ%&e
moverment 1gf sai2), dhraipisternt ardduld (YEV] T9 haRingoy framie] npecteinicallg doupleat  or
of sai d di rect Mo it eriafobd 98Vsereh) o bty HbeRet ool A Y (o)
and to control adjustoentomeans <&}, 8" véai 84'e8by 8k") oy vehtioh itoip ssatiabiledtor adjusbni ng
T acran Sou TEMRARE I B mpfemoP L8] SRUHeRBRRRABE RN DL, | e
(13a, 13b) main cont ai AB¢ Qrimores j $ensPrs {241 tfar setestiop of pogition absAItcrew
(50 hatoch Sreshghnametad, s pemite) o S M
Wi 6h st wor m sor ew 70)/SP8t poosaitialenontal o edly ShERSR focapordls ng
provi ded with esesistahcé abaijstwnovement of said direction control device (2) by said
passive actuator or adjustment means (8', 8", 8a, 8a’, 8b, 8b'), on the basis
of the position of said direction control device (2) detected by said
20 detection means (6), and to control direction of said vehicle or simulator by
said directioning means and said sensors (27).
2. System (1) according to claim 1, characterised in that said
adjustment module (7) comprises
a double chamber (13a, 13b) main container (12), filled in with
25 an oily fluid,
a worm screw (9), fixed at one end of said direction control
device (2),
a lead nut (10), engaged with said worm screw (9), and
a hollow piston (11), within which said worm screw (9) is
30 positioned, said hollow piston (11) being provided with a seat (11') within
which said lead nut (10) is housed, said seat (11') being provided inside
said main container (12), dividing it into said two chambers (13a, 13b)
communicating by a channel (14), so that, by rotation of said worm screw
(9), caused by movement of said direction control device (2), said lead nut
35 (10) moves longitudinally with respect to said worm screw (9) along with
said hollow piston (11) and said seat (11'), displacing oily fluid passing



which said lead nut (10) is housed, said seat ( 1 1') being provided inside
said main container (12), dividing it into said two chanbers (13a, 13b)
comruni cavongidmgegochannel (14), so that, by rotation ofcsarzhiworonscr ew
(9), caused by novenent of said direction control device (2), said | ead nut
(10) noves longitudinally with respect to said worm screw (9) along with
said hollow piston ( 1 1) and said seat ( 11133, displacing oily fluid

passi ngt hr oughyl g %%@Eg%né%f(yé%m 8RE &J&%@é‘rrg@%?%g?@&lhé Btridior¥ her

one (13b, 13a), assive actuating or adjusting neans (81,
8", 8a, 8al, 8Kl13BW3R)are suitable to adjust flow of oily fluid passing
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screw (9) 5and ahamaesl (M4). (10) engaged with said main wormscrew (9), and a
hol | ow pi ston 11), wihi L j i r : id: d
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delimt said tadjustmeblemodulad?, Igbz")ioormfmsnac%rst @ndbg secomdnelamben) | so
that novement @f35aisph) il iWRNitR §,ﬁ:6ﬁ9’v-ﬂﬁia% with respect to said |ead nut

(10), and vice versa, causes longitudi nal translation of said hollow piston
( 1 1), varying vol une@dhagawvame=erpw(9) anda leashput (1A gnaaged with gaid ui d
passi ng Hior oughaimiwbransdted (9§,1¢hd from one chanber (13a, 13b) to the other
one (130 132), and 1ty gk P TT A ShE 508 7 RISl BT
through said chaidriebd (nld)10pare [Basedmaid hobow istond 11 phaviog such ashapei ns 2
o e o 10 BB Bdmbl ot 8 iy SR by engpocr
System (1) accét4)i ag that eyermand absaid mais worm gcrew (frwith sesprad te saithat
aut T 15 on "SR 9), s\ s elfporuhgllen spbinlow
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and in that said passive actuating and adjustment means (8', 8",

20 8a, 8a', 8b, 8b') are suitable to adjust oily fluid flow passing through said
channel (14).

4. System (1) according to each one of claims 2 or 3,
characterised in that said first (13a) and said second (13b) chamber are
delimited inside a main container (12), preferably a cylinder.

25 5. System (1) according to each one of claims 2 - 4,
characterised in that said main worm screw (9) and said lead nut (10) are
of the sphere recirculation type or of the ground trapezoidal type.

6. System (1) according to each one of claims 2 - 5,
characterised in that said actuating means comprise at least a valve (8,

30 8", 8a, 8a', 8b, 8b') suitable to adjust oily fluid flow passing through said
channel (14).

7. System (1) according to claim 6, characterised in that:

- said at least one valve (8') is of the On/Off type; and/or

- in that said at least one valve (8') is of the On/Off bidirectional

35 type, and/or



channel (14). 7. System (1) according to claim6 , characterised in that: -
said at | east one valve (8 ) is of the On/Of type; and/or - in that said
at | east woeowalss®o(81) is of the On/Of bidirectional tgwareaedioor> that
said at |least a valve (8") is of the proportional type, suitable to adjust
the oily fluid flow partially passing through said channel (14); and/or -
it conprises a valve of the opening/closure addl proportional type; and/ or -

[t comprises a first valh spid R 18act a2PALE ) i OF 8 BroRHHANOReD 1 e
of the openi ngstitaiarte E{mt@ﬁ)o'w&.ﬁ (flow pa 'ﬁHY@laSS'"QtthEQ&l%‘r%'Qsc@nPPfst

val ve of the opfswahdgeressure proportional type (8a) to which a rel evant
not return val ve (8a1) .S couFIed i n ect ed hetween

chanber (13b) and sai d- &hGHRRIISES &) val egogcthﬁodwm CIBFUE%QnSr%'ORB '°[5]ra£ssure
proportioal twpe; (a&b)orto which a relevant not return valve (8bl) is

coupled in parallel, ']P%%Hjﬂ.s%%t ﬁg:e%? %@BPW&H@&E{B#@%& SR rgf@nnel

(14), and a vol unetric” expansion c a vo I'C conpensat |
pi ston (42), svalfehgnéorhin said volunetrlc expansi on chanber (41) and a

(42). 80 Sstom (1) acooy mphsts R VANE LRI PrEpGRORENGRY @) Bhe & ced
in that said nﬁP?P%H@'M?r?glt QE?n'Ba@ﬁ%ﬁéwéé&ktygéégg ?&@/Ofle) on the
?ti;face f1§7 instal l'ing- &Eudﬂnp’@r?s&s fitt\vabie oB’fh,e_ c&&éwa&h)reﬁfljr)a pr&gort@j&lhem
accordin one, 0 cl ains, [ ri.s at
sai d passi vega H?S@FT‘P %'ﬁh %ﬁg?ﬁtsﬁ&aﬁeqw@a@l@ (sgpiseﬁﬁu@ﬁglﬁ péa[?"%'east a
mlanual adj ust menbnédted bediveen saic chambes)(%le)fml(ld)saiibcmmmig(Mb aaetonthe of
clainms 2 - 9, ' ' I b1
and/ or ATF (Au?cg)ﬁ%taﬁ: Irgﬁésjwdg E’@Eﬁfeaf’ '%DJI tw)éj (8@ WB)P%WQ%I Q{ 11.
System (1) accPHiTRlIrnovaleh(&ne iSofcospla C-Pafa|i€€h C@ﬁaﬁﬁt@gepﬁﬁ’&?ﬂ ﬁaﬂchat -

sai d mai mgnor mcﬁéfn%‘é’r(@l):%b')saﬁﬂxgﬁ'ldt @hanneln(hm)‘ aad dadvm@metﬁ@ ERQFHAIdN
device (2) and Ram S(2'1)OI a;StvgﬁJmer}?c comp|>ensat|on plgtc)n (43) sliding within said
volumetric expansion chamber (41) and a buckling spring (43) connected

with said volumetric compensation piston (42).
8. System (1) according to each one of claims 2 - 7,

20 characterised in that said main container (12) comprises valve seats (15,
16) on the surface for installing said valves (8', 8", 8a, 8a’, 8b, 8b'").

9. System (1) according to each one of the preceding claims,
characterised in that said passive adjustment means comprise at least a
gliceur and/or at least a manual adjustment flow rate valve.

25 10. System (1) according to each one of clams 2 - 9,
characterised in that said oily fluid is an hydraulic oil and/or ATF
(Automatic Transmission Fluid) and/or silicon based liquid.

11. System (1) according to each one of claims 3 - 10,
characterised in that

30 - said main worm screw (9) is fixed to an end of said direction
control device (2) and/or to said steering wheel column (4), and

- said hollow piston (11) is provided with a seat (11') within
which said lead nut (10) is housed, said seat (11") delimiting said two
chambers (13a, 13b) communicating through said channel (14), so that,

35 following the rotation of said main worm screw (9), caused by the
movement of said direction control device (2), said lead nut (10) moves
longitudinally with respect to said main worm screw (9) along with said



- said hollow piston (11) is provided with a seat (11') within which said

| ead nut (10) is housed, said seat ( 111) delimting said two chanbers
(13a, 13bywocormsssseati ng t hrough said channel (14), so trhatuT20iebdoo ng t he
rotation of said main worm screw (9), caused by the novenent of said
direction control device (2), said |lead nut (10) noves longitudinally with
respect to said main wormscrew (9) along w t®5sai dhol | ow piston ( 1 19 and

-~ " 11 . . : . o> C s 14
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(10) - “and sai 4 po e g e O, e o said hol Low piston (4 D
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and a second return.spri. ! : : ' irst return
spring (36'), gﬁg Sg'@ﬁ%ﬁ@qﬁsﬁw@?%ﬂggﬂ%ﬁ ﬂ\?ﬁﬁﬁ%&ﬁﬁ)éeri ng col um
(4) is rotated foll ow 1§. Skstenv{ Btacnordingdaidlpial i2cehasaciesaed on thad\saik (2) ,
id i h i fyi I f id chanmb 3a,
said main mrmﬁ%ﬁfﬁﬁ%f'\?%&dﬁ@?%ﬁiﬁ)}% yi ng volune of said chanbers (13a

13b) by said holfow piston ( 3 I is suitable to alternatively
interact with one of s&ifHstRYIMAEPRBEL3P ANt Washsr /g and t he
translatiqgn direction, acsugongseturt $prmgC@e" e appadied gvite tespect ps said 636’ |
36") in order to ?ener.atzéh return spr ng on éau,.d steering colum (4). 14.
System (1) accdPHIMFPHRY {36 Anda S%?fglda‘e’ #eEd b n that said main worm
screw (9) has a througbkolthawhedi seitd steerimg|cobmin (4)nix ratetedafolliomireg the
projection (91) i hi o g ngel 1d steerl (4)
has an i nner hcgaeg:“[r?g,&an%ai %'}%g# g%ﬁgaagg\ﬁg??gﬂt §Q§gdﬂﬁiﬁ?¢fﬁg(§g%pvyir@)es an
adj ust ment shafttangkigs modifying veluseretiisaidechambeen (b3a, al ) ryupaid wligvect i on

(391) andg nserfddnWh i NhAd SRisdsdifibie toditerlatieRNMérael withi SheTBF RalOfiid Screw
(9), afirst pre-loading ri

Qg nut (381) , internally engaged by screw ng
with a first eMPHESEG %ﬂﬁu@?%ﬂ'&‘gstﬁath? if gtgorhg%eqlogleggmr%%ng i ng
ring nut (38") copeepobnidifigwetunh Bpsiagd36N38") imoriendo genchatesd esturmgprivigel

column (4). sai g sgeend Roclgakieg 11 ng nu

14. System (1) according to claim 13, characterised in that said

20 main worm screw (9) has a through longitudinal channel and comprises an
inner projection (9') within said through channel, and said steering column
(4) has an inner housing,
and in that said adjustment module (7') comprises
an adjustment shaft (39), in the intermediate portion of a
25 circular projection (39') and inserted within said longitudinal channel of
said main worm screw (9),
a first pre-loading ring nut (38'), internally engaged by screwing
with a first end of said adjustment shaft (39),, and
a second pre-loading ring nut (38"), provided within said inner
30 housing of the steering wheel column (4), said second pre-loading ring nut
(38" being integrally engaged by screwing with a portion close to a
second end of said adjustment shaft (39) by a threading inverse with
respect to the threading of said first ring nut (38'),
said first return spring (36') and said first washer (37') being
35 coaxial with respect to said adjustment shaft (39) between said first pre-
loading ring nut (38") and said circular projection (39'), said washer (37')



(38") being integrally engaged by screwing with a portion close to a second
end of said adjustnent shaft (39) by a threading inverse wth respect to

t he t hr eantonglonfsesvai d first ring nut (38'), said first rerurmwiepionzeg (36')
and said first washer (37') being coaxial with respect to said adjustnent
shaft (39) between said first pre loading ring nut (38') and said circular
projection (39'), said washer (37')being intef®osed between said first
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colum (4), | edV 2 'on said circular pI’O{ ection
(39'). 15. System(l) wheprsaich gtaasingl column £4) istratated &ollovdag ithe fotatior of d
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i nner projection rou h steerlgg col um

1
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the sane, generate a return torque on said steering column (4), leaving the other
washer resting on said circular projection (39').

20 15. System (1) according to claim 12, characterised in that said
main worm screw (9) has a longitudinal through channel and comprises an
inner projection (9') within said through channel, and said steering column
(4) has an inner housing, and in that

said adjustment module (7") comprises

25 a further worm screw (45), preferably a sphere recirculation
worm screw, inserted within said longitudinal through channel of said main
worm screw (9),

a further lead nut (46), preferably a sphere recirculation worm
screw, at least partially inserted within said worm screw (9), and engaged

30 with the same,

an electric motor (50), preferably a brushless motor, connected
by an elastic coupling (49) with said further worm screw (9) and controlled
by said control central unit (23),

so that, when said steering column (4) is rotated following the

35 rotation of said direction control device (2), said electric motor (50) exerts
a return torque on the direction control device (2) when operated by said
control central unit (23).



an electric notor (50), preferably a brushless notor, connected by an

el astic coupling (49) with said further worm screw (9) and control |l ed by
sai d contwolzomassssal unit (23), so that, when said steePCmgTmob/oon224) is
rotated following the rotation of said direction control device (2), said
el ectric nmotor (50) exerts a return torque on the direction control device
(2) when operated by said control central uni27(23).16. System (1)
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(Pul se-wi dth M f I On) si gna according to each one of
t he preceding €7'ai ns, characterised in that said central control unit (23)

is a programmabl e unitna.ss¥§t%nﬁ Q1)P8EBrHING fof 8aENbneAIhe FedLing ldiRisat i on
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det ecti on neans conpri 48. Systeor (hpaecaldingnioceastyaharof shapoeceding claims,
Star o o) oo SRR NSPRRNo iy SERCEAEY B TBchanibbte s,
(41) for said S6rAS IR aBERRl Rregrams d¢)) caisatieneaf W%ﬂaag%pﬁpew ) and
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20. System (1) according to each one of the preceding claims,

20 characterised in that said detection means comprise one or more dynamic
angular sensors (6).

21. System (1) according to each one of the preceding claims 2
- 20, characterised in that it comprises at least a volumetric expansion
chamber (41) for said container chambers (13a, 13b) provided with a

25 piston (42) and retention means (43), such as a preloaded spring,
provided in such a way that, if a set inner pressure threshold is passed
within said chambers (13a, 13b) when varying the outer temperature, oily
fluid therein flows within said volumetric expansion chamber (41) making
said piston (42) retracting; if then temperature lower, said oily fluid returns

30 from said volumetric expansion chamber (41) to said container (12) by the
action of said piston (42) and of said retention means (43).

22. System (1) according to each one of the preceding claims,
characterised in that said directing means comprise one or more steering
compartment piston - cylinder assemblies (21', 22") and one or more lifting

35 piston - cylinder assemblies (21, 22), respectively for controlling one or
more nautical surface transmissions (21, 22) and actuation valves (25a,
25b, 25c¢ and 25d) connected with said central control unit (23), for



fromsaid volunmetric expansi on chanber (41) to said container (12) by the
action of said piston (42) and of said retention neans (43). 22. System (1)
accor di ngvoaomashsdone of the precedi ng clai ns, charactepPCcsan2016roa0hz2t sai d
directing neans conprise one or nore steering conpartnent piston - cylinder
assenblies (21 ' , 22") and one or nore lifting piston - cylinder
assenblies (21 , 22), respectively for contro28ing one or nore nautical
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piston - cylinder assemblies (21", 22").



