1 Tracked systemw th variabl e geonetry. The present
invention is relative to a tracked systemand, nore in detail, to a
tracked systemwith 5 variable geonetry. It is known that
tracked vehicles, in particular those of the mlitary or agricultural
type, are provided with a pair of independent tracks, which are
respectively mounted on a left and on a right side of 10 the vehicle
itsel f. It is also known that said tracks are controlled by

not ori zed novi ng means .. %Cg are_able Eg vauseb&he vehi Ie to
performa rotation mov &RENt S8n Y SEER: PA| p0|ntla whi CR ) § aFso known
as pivot novenent. 15The rotation noveneni.of the vehicle on a
central point, also known as pivot or pivoting novenent, is
particularly stresdfid peesthe patterfidm adls thalatsven tcontactradidd
the ground or with the road surface, both froma mechanical and from
an energetic poisfembfafewiofe Fribnfatftéhaticcat bERAKES! SYisERM sl teh
novenment | stressf%] due tq the fact that it develops a sliding

friction i o € geUNSSYi%nted in a direction that is

substantiall'y Ofthqgonﬁi kRotihe ieicoht - f ot &®; vandc28s, mfﬁ'ﬁé%ﬁfﬁhlik
a non uniformway on the part of track that is contact with the

ground or MAtthmEI%nﬁismméacmllltaryFr0ﬂ1aageaemgemmalpmuypaﬁ are

view, the stress is caused by the above-nentioned friction, which

gener at es provided with & pair of independent tracks, which are
respectively mounted on a left and on a right side of

10 the wvehicle itself.

It is also known that said tracks are controlled
by motorized moving means, which are able to cause the
vehicle to perform a roi‘;ation movement on a central
point, which is alsc known as pivot movement.

15 The rotation movement of the wvehicle on a central
point, alsc known as pivot or pivoting movement, 1is
particularly stressful for the part of track that is in
contact with the ground or with the road surface, both
from a mechanical and from an energetic point of view.

20 From a mechanical peoint of view, said movement is
stressful due to the fact that it develops a sliding
friction which is:

- oriented in a direction that 4is substantially
orthogonal to the weight force; and

25 - distributed in a non uniform way on the part of
track that is contact with the ground or with the road
surface.

From an energetic point of wview, the stress 1is

caused by the above-mentioned friction, which generates



2 a significant waste of power and torque in order to face the
request for a rotation on a central point, in particular in case the
vehicle is heavy or long with respect to its axle track (axle track
meani ng the 5 distance between the respective centers of the two
wheel s of the sanme axle) and, thereforg, in particular for big
agricultural machines or mlitary vehicles provided with heavy | oads
or heavy arnor platings. The drawbacks descri bed above can be applied

both 10 to tracked vehi cl i ded_wi th rubb ks and t
{racked vehi Clbss pRBOFGT R (1 Th8 ap e e 20 CofRSR.IITClps to

obj ect of the pyese. invemionsss Lordeschibhecd b ackRd SYISMM tiy
vari abl e geonetry, which allows a reduction of the drawbacks

descri bed 15 aghlouwecular ifceasd ngd ovehecpeedentheamendroiong with
tracked systemw th variable geonetry is provided, which is of the
type clai med neIRE i tot EFai MXIRcHAHY ti@*e prasé&ntMeVERTi ome

furthernorg, 20 tracked, vehicle is provided, which caonpri.ses, a
tracked sygte%PﬁﬁFﬁKV%r gﬁﬁgeﬁeoﬁg?ryg%%ﬁﬁﬁ SR S e 8Faiﬁ%ﬁ i e
claim12. wheelsTREr I fENL4 Q0 %h!ef ngwqgbe cdesericbed widt hdafnenge
to the acconpanyi ng drawi ngs, which illustrate a non- 25 limting
enbodi nent, whierei bigf i gyrécilithkadtrabebinesr ackednSystany Witdhicles
vari abl e geonetry in a first use configuration according to the
present invenPreidgedwigh heavy loads or heavy armor platings.

The drawbacks described above can be applied both

10 to tracked wvehicles provided with rubber tracks and to
tracked vehicles provided with metal tracks.

Therefore, the object of the present invention is
to describe a tracked system with wvariable gecmetry,
which allows a reduction of the drawbacks described

15 above.

According to the present invention, a tracked
system with variable geometry is provided, which is of
the type claimed in the first claim.

According to the present invention, furthermore, a

20 tracked vehicle is provided, which comprises a tracked
system with wvariable geometry and is of the type
claimed in claim 12.

The invention will now be described with reference

to the accompanying drawings, which illustrate a non-
25 limiting embodiment, wherein:

- figure 1 illustrates a tracked system with

variable geometry in a first use

configuration according to the present

inventicn; and



figure 2 illustrates a tracked systemw th variable geonetry in a
second use configuration according to the present invention. 5Wth
reference to figure 1, nunber 10 indicates a tracked systemwth

vari abl e geonetry as a whol e, which conprises a track 11, which
presents a first portion |ip having a gespective first area that is
in contact wwth the ground and a second portion 11s having a 10
respective second area that is opposite to the previous first portion

up, and which is tensi oned% aftzl' I,e]gLst one driving M]$e 12 and at,

| east one driven wieel F39UAF ch arel ot SupPedtdF 1§ RY$Eem nwith
particul ar, driving whe 2.0S arr . 15.correspon t o

end of the track that i?agaﬁ%gr%%ed t%%grrﬁ%%}:?he fl%ont %r rgg;&%gjrﬁid o?lysae
vehicle provided wth adgaim@irdiiacks dkcowhithg driyen vheel doedsnt
arranged in correspondence to a second end of the track that is

oriented towards the opposieneiemd of the 20 vehicle itself.

Driving wheel 12 is .coupled to track 11 so as to provide it with a
driving force that ¥idhs FFiEsaie ' n’BVéu’f?lelveﬁPE‘PEIaljrg’, e G, 2
to cause the tr e ARGt . t [ Vi.ng:
wheel 12, furtr%%%idg,gxﬁgtge%fo tgh(%%é]pag%l%c?% eett a%%n%o »ﬁrch{éO, b"gglCh
able to provi demprdisics ng teaer tigt «whisHf fdreisemt: st oa catisett dbrtion
vehicle to rotate on a central point or to rotate on itself, said
movenent bei ndliendvaviasy pi voespecpiivet ifdg sirovaaregntthag is in Peoieatt

system 10 conprises a plurality of actuator neans 14, which allow a
vari ation of Wg’ﬂ(‘-}%g bigt r@r%lf“%oraﬂ n2l i PEFAL o ACEEE AW t AL Phe YFblRd,2

so that tfig arga ie%tfcl%t ack oWt i, the vgr.qund Q)rgto@%treoet% T HdAGH fAD
be reduced, passpng roma fQII‘St |'ar ger size 6 a second smaller
size, when theipistotoommirentlp s €adr wddchutis tensioned by at least
one driving wheel~12 and at least one driven wheel 13,
which are both coupled to track 11.
In particular, driving wheel 12 1is arranged in
15 correspondence to an end of the track that is oriented
towards the front or rear end of a vehicle provided
with a pair of tracks 11, while driven wheel 13 1is
arranged in correspondence to a second end of the track
that 1s oriented towards the opposite end of the
20 wvehicle itself.

Driving wheel 12 is coupled to track 11 so as to
provide it with a driving force that is sufficient to
move the wehicle and, therefore, to cause the track to
rotate with respect to the ground.

25 Driving wheel 12, furthermore, has to be coupled
to the track so as to be able to provide a driving
force that is sufficient to cause the vehicle to rotate

on a central point or tTo rotate on itself, said

movement being known as pivot or pivoting movement.



Actuator means 14 are installed on a side of the track, so that, when
system 10 is nounted on the 10 vehicle, Said actuator neans 14 are
arranged inside the axle track of the vehicle itself. Actuator neans
14 preferably conprise,for exanple, a pair of thrust pistons having a
first end that is rigidly connected to,a rigid structure of the 15
system and a second nobile end that acts on the first portion Iip of
track 11. More in detail, the second nobile end acts on one or nore

t hrust wheels 15, thus exerting on tH$n1a thrust force h Vlgﬂfa £
direction that is SUBEVEti af¥YJ*90 orthodo® 157t he?pl i chP

the first port gggfof g@g tg ?ck %ﬁg lé&igﬁ acconpanying fagg; Se

there are two t FUst. wheel's "15 eac tra sai d thrust
15 bei ng arrarmﬂne;trrp sPVWatongn al thr eat b@mt@fctnax&ltmiurﬂwt@tﬁimn ofo
track 11 itself and rotating,
that the area in contact with the ground or the road
5 surface can be reduced, passing from a first larger
size to a second smaller size, when the pivot movement
is carried out.

Actuator means 14 are installed on a side of the
track, so that, when system 10 is mounted on the

10 vehicle, said actuator means 14 are arranged inside the
axle track of the vehicle itself.

Actuator means 14 preferably comprise, for
example, a pair of thrust pistons having a first end
that is rigidly connected to a rigid structure of the

15 system, and a second mobile end that acts on the first
portion 1llp of track 11.

More in detail, the second mobile end acts on one
or more thrust wheels 15, thus exerting on them a
thrust force having a direction that is substantially

20 orthogonal to the plane on which the first portion 1llp
of the track lies. In the accompanying figures, there
are two thrust wheels 15 for each track 11, said thrust
wheels 15 being arranged in a row along a direction of
maximum extension of track 11 itself and rotating,

25 furthermore, around parallel axes; due to the effect of
the force exerted by the thrust pistons, thrust wheels
15 deform the first portion 1llp substantially in
correspondence to its central part, namely in a region

that comprises the vertical projection of the center of



25 furthernore, around parallel axes; due to the effect of the force
exerted by the thrust pistons, thrust wheels 15 deformthe first
portion lip substantially in correspondence to its central part,
nanely in a region that conprises the vertical projection of the
center of 5 gravity of the vehicle ongthe ground, thus reducing the
area of the above-nentioned first portion that is in contact with the
ground or the road surface. In detail, in a first use configuration,

or rest 5 Conf ur tlon ctuat.or neans 4 are |n a rest (6] |tlon nd
Chr tet wheot o Gty o R LRI TR 0P e Giotiun (RS ST B9 AR

whi ch, therefape,, | bgs 3 tg‘&? L aHngde Wt by a@ﬁ"’s‘ﬁafgﬁ“dl@u afhhESlis in

value al. In a second Use cont Iguration, or iIntervention
configuration,coMiadt cartbeHa eploursel@ctigte oal usarfofe t he vehicle
on which system 10 according to the present invention is installed or
automati cal |y acti Vat e@etiaibonénr Berfder st thse heorkegurabhodf e rest
pi vot nove nt tuat or, neans 14 shift froqgfald rest 15 position to

an operati N5 B 2550 eh i 3 Yrh s SR St B % Gh i R§tS 1 ien
first porti on 'n!do th(rlfsr@%eje]is t?%m@éy fée}etzk@rg.ﬁ fidde Wietion

track is observed laterally - and bringing t portio Ip
that is in contiactofiv tihe ttweagk ouwdion, t bReteddrsayr flace ba ah0 Genandl
val ue a2, which is lower than the previous value al.
with an area having a first value al.
In a second use configuration, or intervention
10 configuration, which can be freely selected by a user
0f the wvehicle on which system 10 accorxrding to the
present invention is installed or automatically
activated 1in concurrence with the execution of the
pivot movement, actuator means 14 shift from said rest
15 position toe an operating position, in which thrust
wheels 15 act on part of the first portion 1llp of track
11, thus modifying its shape - 1f the track is observed
laterally - and bringing the area of portion 1llp that
is in contact with the ground or the recad surface to a
20 second value aZ, which is lower than the previous wvalue
al.

When system 10 is in the second use configuration,
driving wheel 12 and driven wheel 13 are raised with
respect to the ground or the road surface.

25 As a consequence, the whole welight of the wvehicle
is released on an area having a value a2 that is lower
than value al.

If one assumes to install a pailr of systems 10

according to the present invention on a vehicle and to



Wien system 10 is in the second use configuration, driving wheel 12
and driven wheel 13 are raised with respect to the ground or the road
surface. 25As a consequence, the whole weight of the vehicle is

rel eased on an area having a value a2 that is |ower than val ue al.

|f one assunes to install a pair of sygtens 10 according to the
present invention on a vehicle and to 6 respectively position them
on the left side and on the right side of the vehicle itself, and if

one defines T [N s, the torque, needed to cause .said vehicle to
orform a pi VASSRRATEIALY ders hoi O CHEm agn nEHE: dRad & Sodid (e the
vehicle is caysgditos1@tabe pReayLhnLial 1RALAE, ARG abt alns:qdan
10wherein L [#?ﬁ%%rr%sponds toetﬁg angtﬁ o% pérgionqﬁip of f%e tr%c
that is in contact wsthtlide tgromrd oeseded h ttdhecaoad ssHfdceshwbike €5
[ indicates the distance between two tracks 11 nounted on the

vehi cl e, al so H&WWwrmsaaxtie’altr amkRvensnow, degnsiaderiinght has threntakered

track is defined in ap, unchangeabl e manner by a givyen type of
vehi cl e, tﬁe & t Fﬂgtv yl?sqﬁﬁﬂﬁ#li9 %6%ateA§Ré a central

consequence, whand engfh dy0f; fhe first portion lip is reduced due to

t he confi guration of
To:i’
C

10 wherein L '[m] corresponds to the length of portion
1llp of the track that is in contact with the ground or
with the road surface, while C [m] indicates <the
distance between two tracks 11 mounted on the wvehicle,
also known as axle track.

15 Now, considering that the axle track is defined in
an unchangeable manner by a given type of wvehicle, the
element that can wvary is length L.

As a consegquence, when length L of the first
porticon 1llp is reduced due +to the configuration of

20 system 10 1in the second use configuraticn described
above, the torque that has to be delivered to the
tracks in order to allow the wvehicle to rotate with a
pivoting movement is reduced and, together with it,
also the wear and the waste of energy to be used during

25 the operation.

Obviously, the discussion concerning the variation
of length L of the first portion 1llp of track 11 that
is in <contact with the ground corresponds to a

procedure for the variation of area A of portion 1llp of



20 system 10 in the second use configuration described above, the
torque that has to be delivered to the tracks in order to allow the
vehicle to rotate with a pivoting novenent is reduced and, together
with it, also the wear and the waste of energy to be used during 25

t he operati on. Cbvi ously, the disgussion concerning the
variation of length L of the first portion |lip of track 11 that is in
contact with the ground corresponds to a procedure for the variation

of area A of portion_|ip.of 7 track 11 that js in contact wt he
ground. I ndeed:"3%e %#dﬁﬁ%ﬁ 1§ atR £PIESS x&H-AndPFt drammst: d;éeed'

changed; for tlHe LAARAN SGONeLdeki Nr ! NAL t#agly 1lad e5:0Nckifor pe
ground with its Tirst portion p having an area that has a
substanti al I y dregicpngul abrshapes irfeas®ngl eaont haér anyardiradd oarkdk 11
|l ength L leads to a variation in the area that is contact with the
ground, thus rldduciorg g yorawidfwitie i definft ther bbovel herhd ohexl an
rectangl e. _The other two sides, |nstead, Yhich are 10 defined by the
wi dth of trPaclRFR Tétai PRoRsPARECANtLallE FEREPRENS AT SPERGuI d the' S

poi nted out t Al S GONSLIUALINE {LeANES, ofc e KO, LD s on

the force that has to be exerte y actuator neans 14 in order t
reduce torqueih neaessaryaf ahdtheipi vebhHgctouersant tean dboshapl s
a fraction of the weight of the entire vehicle and, in case the
vehicle is preeddedng t¢nky nove ngfsydiens bies hef hydweadbhava-ypnt idned
necessary energy . can.be drawn fromthe existjing hydraulic circuit.
S0The: advant aGEE (R e | FAEKCOESOE didy £ Apavi ablChatertiich  are

according; § 0 LR REESER HYGALAN BT € digwn 1 n e ild ghfn Rfadche
previ ous description. I'n particular, said systemallows a rotation
novenent of a trackedthehmelre,ont tedifld assupbhgtatl bhe sane ,tiuvEmy
25 reduced wear of the track, a |ower energy waste, and a higher
efficiency. constThetipee B¢l qirs t Pdckere vERPERe 1% arselihen force

host 1 & Or, Leghabced environments, WIee ot RSV 40 RULOND
reduce torque T necessary for the pivoting movement can

15 simply be a fraction of the weight of the entire
vehicle and, in case the vehicle 1s provided with a
moving system of the hydraulic type, the necessary
energy can be drawn from the existing hydraulic
circuit.

20 The advantages of the tracked system with variable
geometry according to the present invention are known
in the light of the previous description. In
particular, said system allows a rotation movement of a
tracked wvehicle on itself, assuring at the same time a

25 reduced wear of the track, a lower energy waste, and a
higher efficiency.

The more often the tracked vehicle is used in

hostile or restricted environments, where 1t is

necessary to perform repeated pivot movements, the more



8 relevant is the advantage of perform ng said pivot novenent in the
nost efficient way possible; simlarly, the larger is the mass of the
tracked vehicle, the nore relevant is the advantage of perform ng the
pi vot 5 novenent in the nost efficient way possible. Finally,

t hrust wheels 15 can act on the track gnd nodify its shape and,

hence, the area and length L with which it lies on the ground, thus
maki ng themreach a plurality of different values, so as to adjust

t he 10 reduction of Hpe.abo¥ﬁ-nenéioned aregasnd | engt.h to thg valuet
desired by thd USSRt 5 TRE { PAERRGLYstEm WotH VAV ghI 82380kt VY
descri bed abovg,fan he spbjectnd o VaF+aL] QNS dééé@f‘@l@-ﬁdsﬁﬂf-f@@fy,

that are obvious to a skilled person, 15 without in this way going
beyond t he scafiee dfararert ecd i e pravs defl diye ties doodnpainyc g, ctlad mBore
9 CLAI M5 1) Tracked system (10) with a variable geonetry,
conprising: &sdfs@ntpelits (Ehe edivphitgdsg afporerdarping) Wawi nglveh
respective_first area (al);, said por 'on.(%%p bei ng i.n use in
contact wioh TRYTEAE o ISIBRAY SEATTheT: e O O Sheel | (12),
coupl ed to said whgglhealy, (b ANdRSIGERtd Bl &, ofceSURPl i d1G: B P Vg
power of rotation of said wheel belt (11); and
modify its shape and, hence, the area and length L with
which it lies on the ground, thus making them reach a
plurality of different wvalues, so as toc adjust the
10 reducticon of the above-mentioned area and length to- the
value desired by the user.
The tracked system with variable geometry
described above can be subject to wvariations, additions
and changes that are obvious to a skilled person,

15 without in this way going beyond the scope of

protection provided by the accompanying claims.



10 - at least a driven gear (13), coupled to said wheel belt (11);
said tracked system (10) being characterized in that it conprises
actuator neans (14) for a geonetry variation of part of said wheel
belt (11); said actuator neans 15 (14) conprising an intervention
configuration wherein configure said pgrtion (11p) of said wheel belt

(11) upon at

| east a second area (a2) I1n use in contact with the

| and; said second area (a2) being different fromsaid first area
(al). 202) Tracked system accordi ng tocghggg:l, wherein in said

i ntervention configuration said second

is smaller with respect

to said first area. T S e or.di .t i
id fi ) Traclg’édzéf}%.lé%ﬁ oshem, acg oL !Jégcla%lﬁsl ra%é;eﬁ)%%%r'\{b

wherein said second ‘area I S:

In centered position wt

a projection @origre girrogind of the center of gravity of a vehicle upon
whi ch said system (10) is susceptible of being nounted; and - '
encl osed within saikedl rkelar ¢dl), 10omprisisgy Fr askdd ®ystledm) having

according to claiml, wherein said actuator neans (14), conprise a ,
B AR S Pt bHESE haohg 811 7 r SEend T i 1 4B ) 1G5 4P

plurality of
structure of

10

15

20

25

53 ddd aGked AREEM (A ANA AP LOW adway ;

— at least a traction wheel (12), coupled to said wheel
belt (11) and susceptible of supplying a motive power
of rotation of said wheel belt (11); and

— at least a driven gear (13}, coupled to said wheel
belt (11);

said tracked system (10} being characterized in that it
comprises actuator means (14) for a geometry variation
of part of said wheel belt (11l); said actuator means
(14) comprising an intervention configuration wherein
configure said portion (1llp) of said wheel belt (11)
upon at least a second area (a2) in use in contact with
the land; said second area {(a2) being different from
said first area (al).

2} Tracked system according to c¢laim 1, wherein in
said intervention configuration said second area 1is
smaller with respect to said first area.

3) Tracked system according to claim 1, wherein
said second area is:

— in centered ©position with —respect to a
projection on the ground of the center of gravity of a
vehicle upon which said system (10) is susceptible of
being mounted; and

— enclosed within said first area.



5 novabl e end acting on said portion (11p). 5) Tracked system
according to claim1, conprising also a plurality of thrusting wheels
(15) of said portion (11p) of said wheel belt (11); said plurality of
t hrusting wheels (15) being configurable upon a 10 plurality of

di fferent positions. 6) Tracked gystem according to claim4 and
claim5, wherein said second novable end is connected to said
thrusting wheels (15); said thrusting wheels (15) being configured

for exerting a thrusti r upon said 15 portion; said thrusting,
power bei ng subst art) af F§CBFENGHOTRA™ wPEROFESPEC (R oS LAEM dhid URBRLD
which - in use.;; sai i.on id el . rests. :
Tracked syste%aalc%or%?%e{%%Pclrg%%%% %fei%@%#%l u%al?%lf/r%%lgv} of
thrusting whedtsr(stS)ng oppst Ss, ahadOnfeasttiaspaienhdoffiwheeeliso a rigid
parallely oriented and row arranged al ong a direction of maximum

ext ensi on of sHimhatheed lpél tsgld) tracked sy@reTrackeéd system second

according Lo an éﬁ{ the(greceding claing, wherein said actuator neans
(14) are 28 hyfafic Fisdsing on saygy PREHIRIY SY%em according to

O ot o on ey IS RS D onprising
(13), in use alisp resppthicdeibei gbf tHrwdding eseeetilst o (ashl abfl agalia
10) Tracked system according to any of the preceding clains, wherein
said portion EPEyicef &hie) whEelsaighd'ieal) palusdlin; comtisctrlwtsnl ithe
land or a of thrusting wheels (15) being configurable wupon a
10 plurality of different positions.
6} Tracked system according to claim 4 and claim
5, wherein said second movable end is connected to said
thrusting wheels (15); said thrusting wheels (15) being
configured for exerting a thrusting power upon said
15 portion; said thrusting power being substantially
orthogonal with respect to the land upon which - in use
— said portion of said wheel belt rests.
7) Tracked system according to claim 5, wherein
said plurality o©f thrusting wheels (15) comprises at
20 least a pair of wheels parallely oriented and row-
arranged along a direction of maximum extension of said
wheel belt (11).
8) Tracked system according to any of the
preceding claims, wherein said actuator means (14) are
25 hydraulic pistons.
9) Tracked system according to any of the
preceding claims, wherein in said intervention

configuration there are said traction wheel (12} and

said driven gear (13), in use at a respective height



5 roadway has a length (L) and wherein in said intervention
configuration said length (L) is reduced with respect to a rest
configuration of said actuator neans (14). 11) Tracked
system according to clainms 5 and 10, 10 wherein in said rest
configuration said thrusting wheels (15) do not encounter said
portion (11p). 12) Tracked vehicle conprising a tracked system
(10) according to any of the clains 1-9. 13) Tracked vehicle

according to claim12, 15 conprising at |least a wheel belt (11) upon
a side respect Vel yF 85 an g@lt‘?‘tq find

10) Tracked system according to any of the
preceding claims, wherein said portion (1lp) of said
wheel band (11l) in use in contact with the land or a

5 roadway has a length (L) and wherein in said
intervention configuration said length (L) is reduced
with respect to a rest configuration of said actuator
means (14).

11) Tracked system according to claims 5 and 10,

10 wherein 1in said rest configuration said thrusting
wheels (15) do not encounter said porticn (ilp}.

12) Tracked vehicle comprising a tracked system
(10) according to any of the claims 1-9.

13) Tracked wvehicle according to c¢laim 12,

i5 comprising at least a wheel belt (11) upon a side

respectively left and right.



