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Field The present |nve to an anphi bi ous vehicle for civil s
protection appl|cat|onsmmﬂmmmﬁ|mumGFC|flcally to a vehicle derived from
known mul ti purpose trac es of the ML13, Mb48 types and the I|ike.

Background art . This type ﬁultlpurpose vehi cl e, conceived for mlitary
use and mainly for troop transport, has a hull-like structure having
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vehi cl es capa p}%Fgl\?e ‘?Y‘HB %Pt ﬁelé&i? 10g WS o tyiahi Ii':"lf - civil
transpors Cpﬁﬁébhﬁnbﬁgghbﬂtléﬁ? Sind M opE §ﬂé?:1ﬁ&ﬂzfdtoa%d veRicle® ﬁﬁt'vfgkjcgﬁldr{ﬁ

even in rough water oodwat er s Frvet s cand oh 78

for exanpl ekhnowrhmultipaepose trackedvehidles afehe Mp8dMs48 @y;z@aﬁﬂ%é hike.

like. 20 Clgar]y, h functi onal capabilities, whi th are 1 i spensabl e in
vehi cl es faidiﬂlﬁiéﬂect [ on appl i cat i ons, ent al | not only the ability of
said vehicle k&ﬁ ({;b | so t he iqe]nce of si der.abl e onboard power
and of means f Pl H?Ooﬁel 1) r U andiBasHy/ or
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ai mof the present I nvention 1s to provi or Cl Vi ctron

appl i cati ondndvalsh ta gisei itetintited amphibiousr papabilitivsc hehishc hlsm raaklik3
and the i ke ga'tgg' s desi gne tEsse;nt ially for evacuation of people =~ ~S WO

00/ 74960 2 S ©% 0f watex andder totraviek ovier wvermpydtestain| ar
applicatio v | eved, according to the invention, by
adding to the %Sﬁfﬁ% Sﬁ’i?ﬂ%ﬁha@r"é’vf‘%@ Tand aft buoyancy reserves V\/m ch
are obtai ned n
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| 20 - Clearly, such functional capabilities, whiéh are indispensable in vehicles
for civil protection applications, entail not only the ability of said vehicle to
float, but also the presence of considerable onboard power and of means for
whqlly or partially transferring said power to land and/or hydrodynamic
propulsion elements, optionally splitting the power and distributing it, in a

25 percentage which can vary ac_cordirig to the situations, to both propulsion
elements.

Disclosure of the Invention

The aim of the present invention is to provide a vehicle for civil
protection applications which is derived from a multipurpose vehicle such

30 as MI113 and the like and is designed essentially for evacuation of people
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Furthér characteristics and advantages of the anphibious vehicle 5 DEC
according to the invention will becone better apparent fromthe fol Fovx%
detai |l ed d¥3L¥74360 on and with reference to the acconpanyi ng PETEMIINEGT ng
drawi ngs, which are given by way of non-lLimtative exanple and in which:
Figures la, |Ib, Ic, |Id are, respectively,2 a side elevation view, a top plan
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and aft buo apﬁéyaﬁégr Y&srits .tc nygel BbdinEH 9bie méamNbf2; cotsedponding 3d

is a view arrangenent o

3c on the glhaséits whidtheefineovarirtighbi cavitiesiagdr exe parmanenty spplied,ems,
simlar to the corresponding Figurées 2a, 2b, 2c, of a second ﬁgﬁodi nt of
t he anphi bivatertighti wekdiage to dhedhulb-like chassiatolopaids eriginak ¥shicle smd 88 oy e
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R e i
cxaml e of kb YRRCHINID “edblAvE PROHIME, dsaiusosh thmumy) ofesdo

accordi ng e inve or ci protection applications, is

derived (FigtespoidingTHfirst apdraalitO mbtdrse foetthel simmilgnesusdprhaeleative
watertight hull-like structure and is provided with sets of wheels 11 for
the resti ndrizimg ofi ttacks for promusian, endrstepungonfan @W@B&QI&S(P@H@%,

each of which is driven by a 10 drivjng sprocket 13 and,is,.gui .
freely rot88¢ slbY‘ifé‘ﬂé«ﬁP )1/11‘?‘% q}'eﬁ*‘ﬁlgé“gﬁﬂﬁeﬁ‘apﬁi A% %‘%e?‘ﬂggi g@gﬁp ?‘og)fi s
obt ai ned s ' hassl : fore buoyancy reserve 21
and an afthgﬁt@ﬁt@ﬁf@%@é&% %#Cgséegalelglsgﬁ:ﬁlﬁabyancy rgserzes are

obt ai ned bgpy cPiptichy 6 Eeod@vwigiglsor e and aft el enents 21'-22' nade of
met al pl ate,mﬂ%‘ﬂmmﬁ%fi |led with foaned mater| al ang,are
applied to tHeurthers stisarabtebistiost and gadvamtagesg of Titbef @mapbikiouat vehiclgas
subnerged surfaces 2la which have a buoyancy-generati n rﬁédrgggr}aw C.
profi | & whaceoiding g thevinysntion will beeameddet Wyapaawg m, 43¢ JpyeWwing
buoyancy equal., tp ,15-20% of the .t,otal 20 hydraqst al) s
Duoyancy CuplIdf akeeASIS e R KBlerkel Sl B BbbSuiiBiARE e clhiRing
hydr odynamyg, § i g Sohichtark PiveR Bywaly Sf fGhIIARPRRI Sk 4Pl e dnarianshicts: s

Figures 1a, 1b, 1c, 1d are, respectively, a side elevation view, a top plan

view, a front elevation view and a rear elevation view of the amphibious
20 vehicle according to a first embodiment of the invention;
Figures 2a, 2b, 2c are partially sectional elevation and plan views of the

vehicle of Figure 1;
Figures 3a, 3b, 3c are, respectively, elevation views of the fore and aft

buoyancy reserves of the vehicle of Figures 1 and 2;
25 Figure 3d is a view of the arrangement of the buoyancy reserves of
Figures 3a, 3b and 3¢ on the chassis of the original vehicle;

Figures 4a, 4b, 4c are views, similar to the corresponding Figures 2a, 2b,
2¢c, of a second embodiment of the amphibious vehicle according to the
invention;

30 Figures 5a, 5b, Sc are views, similar to the preceding Figures 4, of third

uoyancy resérves of Figures 3a, 3b and .~



22c which are located to the rear on the two sides of the vehicl e~ 5Thec f 3¢
el ement 21' further delimts a covered cabin C which has 2s hatches P an
doors PR, wOd®nesoat | east one row of transverse seats for PCIEPPOO3256TQ
people; laterally to said rowthere is a driver's seat G and said fore
el ement accommodates, in its rear and certral part, a power plant which is
general ly designated by MP and is insulated fromthe inside of the cabin by

means of aegthodinentofdht ausphibiousvehidenccoftingtodhednventionwn in Fi gures
3a-d, the fore elenent 21' and_the aft f - 5 DEC 2003 WD 00l 74960 4
PCT/ EP00/ 05¢8%s of e ngout I ntly connected to the chassis 10 by
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and two hydraul ic punps 41'-41" which arg& operatively coupled to the notor
40. The puppstedtionrapplivatienseis derived (Figuredia)g del i very circuits 42'-42",

whi ch conprise respective io distributign/throftling elenents 43; zﬁw and
the delivery Tthe ahiassissifppl ther yehiclgathigure #él)( é"rag aqwasgrtight, hallrlike, o
i mul t ly, lectively f [ t i Vil tS.: hat
sctuat ot nemubpeniisrevided with S St Hpgisors Ht i e SRL B yinthd
i mul t | . j y8l iing., I ;
Chrott |1 noPBremeibiREReky Lok, R g LeIge tybEPeRPBERICh Ririved By 3

per ceny@ge defvi ‘Q?rgoémtl?’i &é?&ﬂ%uid&d B? afTﬁE_@I)Srdtétiﬁgdsp%cHeuOMdi ng on the
operating requiTehrents and to sTeer the vehicle 20 both on the ground and

in the water, Thypehicla®2®accbrding tonghe linvention §s avbtainpst startiogefromtiéhev t h
respect to the mptors | ocat %d o&the ot her si dz of thela;fggi cle. 20 The
enbodi ment cBassis Qs ehergtond fare Buoyansyseseris ¢biand an AREOUPY ANGE ATV 61

the ven: ol BZotrepddstt ok s HRYHiabeS) " RER e corer P AHRA L Bvd TeBiS <o
cabin C iscamﬁﬁgg&ﬁg:fq}esddzp RS 2 IPL 2P middecon hadrab glaresWhichnge de

the aft el enent arger loading platform 30" is delimted 2s between

the cabin Grefetablyefiied withrfoamed materiziqaichere applied toatircchyssis 1nby
vehicle 20". In turn, the aft elenent is provided with tubular seats 22a
for the duwaédrt;glup@clldeng. 22c, whose axes converge in a point which lies

tside the t SP, in th di ment of Fi Sasb-cC, .t i bi
Dehicie 20+ i ThSoteReoFlemanki 2k hes r S stsed SHLiRces vhke o BAVE, 4 °U°
d - | i | ef t
and r gt - DrRdEncy-genetiing ¥urtd Hledie” oS SHRETP N ER nifipafen! tin ©
cont ai nnenipreduds fat Hydtc&iﬁﬁdnﬁﬁg iveribursy daeyc equek ponts 29 % ub k bleadetalhi ch

extend toward the aft element 2 whi ch al so has seats 22a for the ducted
pr opel ker s hydrostatic byoyaneyr gi ng axes. s Each notor drives a correspondi ng

el Pk S i B TR N LA D i
for he ot OhSfdagainid Bitales 3519 foP eddiBfiiag 0kt Forfing dubhiprogeiiels
22¢ which are located to the rear on the two sides of the vehicle.
The fore element 21’ further delimits a covered cabin C which has
25 hatches P and doors PR, and has at least one row of transverse seats for
e transporting people; laterally to said row there is a driver’s seat G, and said
fore element accommodates, in its rear and central part, a power plant which
is generally designated by MP and is insulated from the inside of the cabin
by means of a soundproofed housing (not shown).

30 As clearly shown in Figures 3a-d, the fore element 21’ and the aft



Wt hout aliteri ng the concept of the invention, the details of execgmi;@nzuaao
and the enbodi nents may of course be varied extensively with respect to
what has bwenooddser i bed and illustrated by way of non-Ilim t agvermwszpl e,

wi t hout thereby abandoni ng the scope of the appended clains. The

di sclosures in Italian Patent Applications4No. TO99A000481 from which this
application clains priority are incorporated herein by reference. - 5 DEC

2003 G CLAIdyemknt AD2amabi peamaneatiyconhectedi 1o Ither chassis di) dppirmeans difs,
derived fromtracked vehicles, conprising: a hull -shaqed chasgsi
t

suppor t i ng wiekihg beagdsavbose iovglinads| designated sk ESe A ﬁ@diﬂﬁtﬁ)]@ﬂsq{whéatgspe;
f d aft b , id f di f ..and
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And ar r angdi it B8 Ploradlth, S R Gl §T istal 105 VR BngyeRkREs
thereof i 10%&(3(?81. W@Mﬂﬂ%ﬁ%n?h@?%éf SHo@Mg. steering propellers, arranged -
cted seat®d; and at e

in said du ast* one power plant conprising an internal

conmbusti on engihee.pdwer MHldhaUME pomsrisedelany énternal-combastod engine ahd,
second hydraulic r?otors, sai d hydraulic punps feeding by way of .
cor r espondiprgferably off thei Diessli typey and twotkydreulia pumgs 4ot Huwhichoat s

for 15 sinmultaneous or selective driving of acks far ,propul sj

st eeri ng orPP&AtVe ocwela s&oﬁ’d" H{}GYOJUI‘@C ir%? oP‘émpérd'ii ﬁfﬁ t‘fﬁ%@g (10
selective rotatio hy ' puksi_@a: an erd p ivel.
The anphi blmémtﬁﬁg a@@ﬁ%&ﬁ?f‘&%ﬁai 1?Qme?’<la’|§ é}l?sgo gﬂgrg%eg g{:%@éec?&ve;nd
aft el eggent i@f@:@ﬁsﬁ/t otiEn & eRnfé@s28d’ ABTPringe thesdeldbdryecteuinst supplyht
cavities filled wt oamed material. 3. The anphibi ous véhicle according
to claim1 firsthywrauticrmerid 44t-442| foredriving sinmltatedusiy,hor setectivaly for

surfaces which have a buoyancy generating hydrodynam c profile. 4. The
anphi bi ous steeringe the cdriving) spsoeketsohad att&@“@%e&@jit%f—']@ &&n&!}éz%cqom her

Fore of enarydicamapra 4P cdor ane i Sminapepuddecdy sHGufvely' 561 ¢
f m Fa PR 7 ok e o
sar d power BPERGE: ey bfdbelfers, 2262 PHY, thubhMEldiSuRition MIgrRERe TP IE, "0

accor di iy tercvide@ift ditiet b6 virgohdi percehtdgesof powlenithieis sempuo tienmators

| oadi ng platformwhich is intefposed between said fore @ - 5 DEC 2003 . and

aft el enent44 and 45 depenting omsthecbpetating cequirements anditonsteeriberwehicle d

oading pl aéé %rorphicfn Ft)}rxé) Vgirgleuclldvgxw iﬁit'hf{\%‘ém, iyggsssjing or throttling the motors
arranged on one side with respect to the motors located on the other side of
the vehicle.

20 The .emb‘odiment of Figures d4a-4b-4c differs exclusively in the
arrangement of the power plant MP’, which is again arranged on the
longitudinal axis of the vehicle 20° but at the back rather than the front. In
this case, the cabin C is shortened and since the power plant is contained
mostly inside the aft element 22’, a larger loading platform 30’ is delimited

25 between the cabin C and the aft element, improving the loading capacity of
the vehicle 20°. In turn, the aft element is provided with tubular seats 22a
for the ducted propeliers 22c, whose axes converge in a point which lies
outside the transom SP.

In the embodiment of Figures 5a-b-c, the amphibious vehicle 20” is

30 provided with two rear power plants MPd-MPs which are arranged at the



7. The anphi bi ous vehicle according to claim5, wherein said | ogcg Bg S
platformis provided with several rows of transverse and/or |ongitu Fn?ng
benches. 8wobbg4mophi bi ous vehicle according to claiml, wheteipposessh
delivery circuits conprise respective distribution/throttling el enents that
vary, according to the operating requirements and in order to steer the
vehicle, the 10 percentage of power that is delivered to said first and
second nt ?és?écﬁ*v@ugé‘ftbﬁ’&%%ﬂg/swééﬂdﬂ t vehiéler ahdame accommnodatedsin
arranged on dne side of the Vehicle with respect to first and second, notors
arranged omedpretivieheontiinment ddmparterite. 500-508edelimpitedi by coreaspending
according to claim1, wherein _said power ES quant hé, arran]%e(il on the t
longi t udi nbulkheadsowhinh exdand|toward the afl elsment gereWhich @lsorhas seats

hi bi j cl i t |4 1 f h |, Sd t
ot o whi 20a40¢ the dicieipepalferS A hivint MR AR <i'Ges or the-
plants whi ctriahe | LT nr Teft st he
Corr espind: ndE R aRHRP BV, ACEbHESKoRNiE HyTraGRC oo STALSTs HAditnel 19
~sald T1rst oiBiegs ber seads NG hehdif adwnardelsvery. Seironils mrovidddr weith ving
ers.

t he propel . An anphi bi ous vehicle for civil protection
appl i cat i ostribetiongthrotthimg eberhentsy58de33s;, feednthe firstgmators 440t44’s haped

Cvpe: T or e AiInGRe STASs Ay Hiskeacti] TeoiA G8.s4By TohrBing ghe BEPRHIE Ry 1 or o
ater i ght -woiowAlleRhE e ERBRFD,BE A HGRAR. BB SCIRRE & S-SRI O,
g?gwhi Gh KA thePEMEUHiEHREThaY ! S¥cOUFSeOBY "AEHEd Rx¥sivsly withSrddpect@d3
what has been described and illustrated by way of non-limitative example,
without thereby abandoning the scope of the appended claims.
The disclosures in Italian Patent Application No. TO99A000481 from

which this application claims priority are incorporated herein by reference.



two hydrodynami ¢ propul sion and steering propellers; and at |east gng gomer
pl ant conprising an internal-conbustion engine, two hydraulic punp E
delivery circuits, and first and second hydraulic notors, said

i nt ernal -conbusti on engi ne and hydraulic punps being operatively s
connected, by way of correspondi ng ones of said delivery circuits, to said
first hydraulrc motors for sinultaneous of sel ective driving of tracks for
propul sion and steering on | and, and %zkéjbggsecond hydraulic notors for

si mul t aneous or sel ective rotation of rodynam ¢ propul sion and
steering propellers | 0 12. The anphi bi ous vehicle accordrng to claim1l,

wherei n the aff Hﬁg{( g?otﬁrf’é’lh@%’f&‘ Eivi Rﬁhéugﬁ g ﬂog@aﬂérlg ‘g
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anphi bi ous vehicle for civil protection applications, derived is from
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driving wheels for trac f the bber - cl Y. d aft b oyancy

reserves, pFEEIYHeH HPW \kﬁ%‘/d gﬁ’ way s‘-'r%‘ﬁ"cﬁﬂ?@ %gég%ﬁranﬁragt an Mre
er manent | i S
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generating Ryeferyoai ﬁrdwﬁeéd l\itht NWadrodemaayieaiitakdy arg! eﬁtargap@aéhe&r igng
propel l ers; and a power plant, arranged”on a |ongitudinal axis of

vehicl e andrequmtuvs:r mdeawfthatvehnzib-amﬂrmuherrear sidgi theredafjo hydr aul i ¢ punps,
delivery circuits, and as first and second hydraulic notors, said
i nt er nallo cofy0shiyd m@wgamec em@pﬁifepauand perpagoproreligrs, Arrangsd dunavist ed,

oy dran U6 RGP FRD0 200" OleRF | Ond Sl Ynfat vichiei Singa s infgrnal-
| |
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si mul t aneous or sel ect e rotati am C propul si on and

steering prepedndr hydraul Ambtérs, AglidA hydrdtlieu, Sarbs) feeding by WwayKlef
f 5| wmhc”Y] ca] cal ca?,ca] ca) ca) ca] cal c”a] ca]ca)ca]ca]ca]ca] caé]lca] c
a] c<a] ca] c/\gpwppapda]g:gpeap(fm@}d &7y &Ucvatse aaid first hydra ic motors for

a] ca] ca]léa] éﬁ%@?@s&&éﬁ ehg(}‘ &g}cﬁgﬂx %ﬁg—%&? Q?Ei%%ggf 1}2 8 jcal § caj cal c
al cz?] }:a} cal ca Ca]aiégi ggﬁgg%wf@ﬁ'ﬁ@? 41" gﬁ%@gﬁ&%@ Ogralsgg%cgg g/a!ac

\ 3t 333* 45USB5iapnd8f h drodynamlc opulsion and steerl prop ellc
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3. The amphibious vehicle according to claim 1 or 2 wherein said fore
element is provided with immersed surfaces which have a buoyancy-
generating hydrodynamic profile.

4. The amphibious vehicle according to any one of the preceding claims,

25 further comprising a covered cabin provided with hatches and doors located
at said fore element and having at least one row of transverse seats for
transporting people which is flanked by a driver’s seat, and accommodating
said power plant in its rear and central part.

5. The amphibious vehicle according to any one of the preceding claims,

30 further comprising a loading platform which is interposed between said fore
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8. The amphibious vehicle according to claim 1, wherein said delivery
circuits comprise respective distribution/throttling elements that vary,
according to the operating requirements and in order to steer the vehicle, the

10 percentage of power that is delivered to said first and second motors
through bypassing/throttling of first and second motors arranged on one side
of the vehicle with respect to first and second motors arranged on the other
side of the vehicle.

9. The amphibious vehicle according to claim 1, wherein said power

15 plant is arranged on the longitudinal axis of the vehicle, at a rear side
thereof.

10. The amphibious vehicle according to claim 1 further comprising
two rear power plants which are arranged at the respective right and left
sides of the vehicle, hydraulic pumps and delivery circuits, each said motor

20 driving corresponding hydraulic pumps which feed, by way of said delivery
circuits, said first motors for driving the tracks and said second motors for
driving the propellers.

11. An amphibious vehicle for civil protection applications, derived
from tracked vehicles, comprising:

25 a hull-shaped chassis with supporting and driving wheels for tracks of the
rubber-clad type;
fore and aft buoyancy reserves, provided by way of corresponding fore and
aft elements which are permanently fastened to the chassis by means of
watertight welds, said fore element being provided with immersion surfaces

30 which have a buoyancy generating hydrodynamic profile;
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13. An amphibious vehicle for civil protection applications, derived
15 from tracked vehicles, comprising:
a hull-shaped chassis with supporting and driving wheels for tracks of the
rubber-clad type;
fore and aft buoyancy reserves, provided by way of corresponding fore and
aft elements which are permanently fastened to the chassis by means of
20 watertight welds, said fore element being provided with immersion surfaces
which have a buoyancy generating hydrodynamic profile;
two hydrodynamic propulsion and steering propellers; and
a power plant, arranged on a longitudinal axis of the vehicle and comprising
an internal-combustion engine, two hydraulic pumps, delivery circuits, and
25 first and second hydraulic motors, said internal-combustion engine and
hydraulic pumps being operatively connected, by way of corresponding
ones of said delivery circuits, to said first hydraulic motors for simultaneous
or selective driving of tracks for propulsion and steering on land, and to said
second hydraulic motors for simultaneous or selective rotation of the

30 hydrodynamic propulsion and steering propellers.



