;s <e3ed(ulrrstt"t|t6t T(u"% AVPH BI QUS VEHI CLE FOR Cl VI L PROTECTI ON

APPLI CATI ONS, DERI VED FROM TRACKED“M"“IBI’NMMW:hm cal Field The present

i nventi onWOHNGEWL t o0 an anphi bi ous civil s proPEIfEPRH 05253
applications and nore specifically to asushicle derived from known

mul ti purpose tracked vehicles of the ML13, Mb48 types and the |ike.
Background art This type of multipurpose vehicle, conceived for mlitary
use and mainly for troop transport, has a hull-like structure having

wat erti ght characteristics io which nmake it suitable to ford watercourses
by resting cAMBHIBIOUSYyMEHIELEARRORI €3V FROTECTION APBRIICATIONS,
capabilities_which also make it suitable to cross small bodi es of water

and/or to trQE@IWQFB@%?R@C&ED WHWIM@& in cal mand shal |l ow water.
These [imt hi bj ol capabilities of the original vehicle, however, is
make it unsﬁf—?—ﬁ@—fﬁL&l L SIEL vil protection applications, which require

vehi cl es capabir eOf%ﬁeﬁﬁx\{F'fdv%gtant hrg?aﬂ!é' tG23n’ ﬁfbé&ﬁ?bblehfc%??&r jvil
transport capacity "both in water and on the ground and nore specifrcally

even in rsougirot@dtédn applicafodd aadaieres specifiontlys tand eehichsiaterived drom
for exanple in the presence of rubble from coll apsed buil dings and the

li ke. 20 O émown multhpunposeitoackedceghicles of the Mihl 3,HMS4S8 tiypds amehthedike.i n

vehicles for_civil protection applications, entail not only the ability of

sai d vehi cl Mﬂ@b&‘ﬁ%ut al so the presence of considerabl e onboard power

and of means fq%.: ' : ANS ] Sal or
hydr odynam c p%ﬁ%ééfﬁgﬁg{]‘{]‘?%?&emﬁgr F)S/hé%ﬁ%td t ﬁiﬁgnp Eeg?%éf\ﬁgréﬁg-laqﬂw

di stri buti ngorltrodp trAnépoRShas Al REIe-11kY Struehite tRFWna Seaxeti gt ERaraleeristics
situations, to both propul sion el enents. Disclosure of the lnvention *GL*

The ai miof twhiqhr esaketitisnitable tnforsl watgncoursts tay vesting enfthe uriderlying bed
protection app]ic¢ations which . s derived,froma mylt.ipurpose vehicle sugh
30 as ML13 aimi | ok 1% dlit | Brryted gﬁi@ahﬂa%ﬁtmwhﬂss wiich aalsgnmake 1t

peopl e WO EROQ/ Q5253 transponrt of the dnjured and simdar
applicati onss.%)%iegZ%&éggsg%ﬁ?ggg&ﬁse%ma?%\rcgﬁp} rnté) ?SV?%QJ"?%\S/\?&%?%?E%“
addi ng to thtQlivavidh Mid3aN@Rhsl1e8w @age@nd aft buoyancy reserves which
are obtai ned by maXrals of correspongi ng e?emants whi ch define watertight
cavities and aTheperdimitedt amphjlpiousdcapabikitiestas thegbrigimaldivehicle ohohever,

hul | -1i ke chassis of said original vehicle and at |east ogne power plang
whi ch cdapr imake dh unsuitable fonrbOL pretectin applicationswwhichsequigdyehicles

punps whi ch, a f cQrrespondi n elivery circuits .i.ncl udin
espective APEPIE TG Brubfie: Pal fihaln a8y LminchyptabilifGi A0 T Frasport
hydraul ¢ MapagithOboftltn Switdr' 418 Wit e BFOHd 12t iford” spbeigically! eoeksin' of
propul sion and steering on [and and/ or correspondi ng second hydraulic

nmotors for troaghiwaterpsechas dfocbaters of rivdrgtamehonfrohghternigrfor example
propul sion and steering propellers. Brief description of the drawing's

Furt her chardBdhepresence ahmbhlefrengecllapsadbuddingsoandithe/ikecl e i s

ding to the i ] i || bet t at  f the .fol |,aw
ot ai | edSdescr Erarh el Hednonal capRbirties  HORHE Abs AdisPRESablE b Y I
o i oS bR, ; STDLNE °! yrm
i gur oo’ a Tpf iYL pritcctiordpidating dinail HACOANAHSAIRLE o Xaid VetiiEhy

view, a froifloat] bunhlsonthe prsande af rovdisiderabié babourd ponfertdirl affphédrisofer Zo
vehi cl e according to a first enbodi ment of the invention; Figures 2a, 2b,

2c are part ivéhoNy set: pastially etransfierringasaidppaweri tndand amd/or hypdiadymamic
Figure 1; Figures.3a, ,3b, 3c are, respectively, elevatiqgn,views.of the fore
and aft buoPXARYISIQR sicments, qpraonally splitingrhs pRer andadistributing ity 1 8
is a vi o] [ QL and
50 on'the cRetEsuaBE WHECHE Shn: ey GerbittR St U SbtgHoRl, fo Beif mrduigin
simlar to fel@mefifg,espondi ng Figures 2a, 2b, 2c, of a”m m“ n"H i ment of
t he anphi bi ous vehicle according to the invention; so Fi QUL e3 .58, Sh, Sc
are views, 3$isclosure oftthe Ipventidnng Fi gures 4, of third

-

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 M113 and the like and is designed essentially for evacuation of people



WD 00/ 74960 PCT/ EPO0O/ 05253 3 enbodi nent of the anphi bi ous vehicle according
to the i nvembo/m1960 Ways of carrying out the Invention Wth I BEPEBONR2430
Figures 1 to 3, 10 generally designates the base chassis of an original
vehicle for exanple of the type known as2ML13 or the like, s fromwhich the
vehicle 20 according to the invention, intended for civil protection

appl i cat i amansport efrtheddjyredgandsinzlar Ipplicationd. STheoabéve hemvistaatiievedsi gur e
3d) has a watertight hull-like structure and is, provwﬁﬂ}(m &h se%ts of

wheel s 11 aesording te ¢he Myventionupyiadging to the osiginal yehclgorg,and

bber - cl t h_of _whi is drj b ' Vi : d
o ou dod 4 HBEYRERY redenied, SMulsh, Sty Satad b9 Aldabs 95 BolEindied " ne
: i : . v ! | M-
serve ot EnERRSUeine Waleright BayBASIG k€ petiiiidly 7 abpliedbgy RTCY
are obtsai nedteptigheansldingc e themitlike élasiaod said afigimabtvehidle- 2d atrade

of netal plate, which are is preferably filled with foamed material and are
appl i ed t deasteont: psver pmmwﬁmrecomxsemmmtgrnall'-mbus@om@@nc with has

submerged surfaces 2la i ch have a bu ncy-gener ati ng hydropdynani c

o1 e o amore T aue: Bamea v BIGl E TRORDS C RO ek G ivery
buoyancy .. 1O o6 of .0f al ro 4.¢..huyoy he

el enent Z%Rﬁ‘{sltslt nsl%g%@?’ggovﬁeéggc@m%ht 8tt§égt egfs?elgﬁ tslBBZag%%?%{gg’ f@é&

hY_df Odynarﬂcﬁ'réspo%’ﬂ‘i‘ﬁgZﬁl?stf Hydrnlie ﬁidi9r§%&eﬁf@r§1hﬂﬂtﬁié@u%d opr eslettiges 22c
which are |ocated to the regr on the two sides of the vehicle. The fore

el emenib 2drivimgt bf tradksi fortpropudsiorram swermgConhliand dmd/o? cdradspoasing and

doors PR, and has at |east one row of transverse seats for transPorti g
peopl e; | #€epad| hydsawlie gmosors Her ethes simuliapgpus oEaselectiyggrefahant efe

el ement agcojmmdates, in its rear, and.central,.part, a power plant which is
gener al | y%@ﬁﬁﬂ%%cwoﬁﬁf%ﬂ% apgl %%ﬁ%rﬁ?%lpéap?u%ﬁrthe i nsi de of the cabin by
means of Serae &8 FHE [P DwS ffhovvn). 30 As clearly shown in Figures

3a-d, the
Further characteristics and advantages of the amphibious vehicle

15 according to the invention will become better apparent from the following
detailed description and with reference to the accompanying exemplifying
drawings, which are given by way of non-limitative example and in which:

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 3c on the chassis of the original vehicle;

Figures 4a, 4b, 4c are views, similar to the corresponding Figures 2a, 2b,
2c, 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



WO 00/ 74960 4 PCT/ EPO0O/ 05253 el enent 22' are permanently connected to the

chassi s 1Qvdyo/mdees of wel di ng beads whose outline is desi gfrifltfllgbomfzs . A
| oading platform30 is delimted between the two fore and aft el enefits and

can be provided with tilt-down sides 31 and/or can be equi pped with several
rows of transverse s and/or |ongitudinal benches (not shown). The power

plant MP cQABbHFAENABS tHE Sﬁiﬁiibf&fﬁ%‘iﬁb@a&ﬂﬁﬂﬂ% fPthedinention.y of the
Di esel type, and two hydraulic punps 41'-41" whith are operatively coupl ed

to the notWayslf Jdrevimgnpst the lwventionnect ed to correspondi ng delivery
circuits 42'-42", which conprise respective io_distribution/throttling
el ements 43' Wah referencado dugnias 1 teid; d@ generaPy designales wheipase chasdbor s

e g R ol o TR AT P o
45" - 45 f%ggi(': Wl'ﬁgg ?Lﬁ%{uﬁ?ﬁ%'%co?%i&%ew% Vi?xlv)énfiBgB%ﬁfé‘?fdeﬂgfort E?vdll

propel I'ers istri on el enents are I's provided in

order to \.tﬁ‘bYedtftﬁ] pppletiGes igﬂeﬁ@egr(}:tj@@fe '15)_sent to the notors 44 and 45
dependi ng on the operating requirenents and to steer the vehicle 20 both on

the ground afiliei ahassds W} ef, thoy peedscleg (Bigurhr 3d) IHasgat watentightshallrlakgied on
one side with resgﬁ@t. to the notors | ocated on ijlrrle g}t‘her si de 8f t.ge
vehi cl e. AHUptercapdds PEYIdsd withsets ofawhpelscl hifer s Testinng and YA  he

arrangene I ' I i gal s - .OfL.:

ongt tuar i eanpefuf BiRks 020t o0 Eg, SpRReach Y MIRENSHIE T by 4 o
In thig caﬁﬁving@r@@!@emﬁana i§ &a@wag Pffeeh) f&gtihg%P@@&seét_ Hant is
contained nostlyinside the aft” el eneht 22", a larger | oading platform 30
i s delinitedThe vedtickeB0tdorocdingntcCtherdnybrtiaf tis dbeared, starpng\from tie

| oadi ng capacity. of the vehicle 20° . In turn_ the aft element is provided
with tubulchassiskQ wheretea fore buasaagypiespeie 31 angdrn afiHRisey anesressiver ge

sa- -6 1192 e 1E0L *ukhciulclfonch "BREAS, 4o etV cae Binacp? " °°

pl ants W@o?ﬂgefﬁpwgggig R aMd aggagp?%xﬁg by > 2 MO e THPRR A1 E ORISR 3 e 5

respective Ight sid e vehicle and are actommodated I n

respeasi vpreferabiynfitled withpfodmedtraatedih =gl drd applied toytheochassizondibng
bul kheads whi ch extend toward the aft elenment 22°, which al so has seats 22a
for the diatedightopeldiags 22c havi ng converging axes. s Each notor drives a

di h | i ld-51 dth b . of thej
el very i r enft LOR PR T B suiherest PaPBRGesy g oo diich S 330
f d t h i I - " 1\ . r k . . t
445 CYORenCY inkrdtng My qicRiynsiay, PRI MARE Sufie ERTISRITICAT
i nvent i onprédeceliat Ay dsodynaiec pbsiive bu@fﬁvdnt eeqeiod 1526% ey the wnal se be

varied extensively with respect to what has been described and illustrated
by way0 of hiydrostatic baroyaacgxanpl e, wit hout thereby abandoni ng the scope of

T069A000451 THoATURPEIEH A 18 dnneedromids il oo stictod SPosi 4 ARuig od
herein byn8isdyidific intd%ed Y2680 cBntaining corresponding ducted propellers
22c 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
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



PCT/ EPOO/ 05253 CLAI M5 1. An anphi bi ous vehicle (20) for civil protection
appl i catr is derived fromtracked vehicles, conprising a chassis
(10), gﬂar?ﬁ@%ghul | 1'i ke structure and conprises supporti HST%?@@P-%“-’( 11)
and drrvr ng wheels (13 s 14) for tracks (12) of the rubber-clad type,
characterized in that it conprises a foré buoyancy reserve {21) and an aft

ol cront” ( 281aN 2271 ot oebringadd) ToRReetet IS TR Shalif IATRY BERY o

f watert |
pouer pl anf OREE REpdsTohese, &“Ea@“l dad éﬁ%@ﬁ@é%@%ﬁﬁf?rgﬂf%ﬁg?’r?ﬁ;ﬁd
two hydrauelinfitstbbetwdent the Wf(ﬁl& arlild afeelementscaid eanaseliprgvitizld withy

circuits (42'-42"), feed first hydraulic nmotors (44'-44") for sinultaneous
or sel ecti tilt-dowwi sigesf3k andiar ¢an ber equippednwiathdseveral iraysoaf Iteansvarse
second hydra for sinmultaneous or selective rotation of

nmot or,s (45
hydr odyhanf@ &rﬁﬁaggvéwﬁmp&eg@e? F%Wnyopel lers. 2. The arrphr bi ous

(515 and-af (T AP ot I Confplfell o ifffnd HedmfusiB endifis a0y Ve
wat ertightp fe%tarurgsm(aﬂe Diésel tfy'#é %WB Hﬁﬁaﬁﬁcrﬁ\hﬂgs&u 3@”?wh1?h?are

anphi bi ous™ vehi cl 20) accordirng to clains 1 and haracterized in that

sai d fore eperativiely de) led o othiededotuirt HOL rfftee Spuimper #dcase (@inmectedi toh
have a buoyancy- gener atr ng hydrodynam c rofr | e. 4. The anphi bi ous vehicle
(20) accor&emgspending pd@ltwr/ngcrrcmt&s 4 act whiched compmsg trhsape&rrve

T il s 7 5 e i U
PRECE i b b e i O

clains, chgesfing] ltBGOHmWntgh@prdél&té 01% thaer®niate2the) nfb@lksnlr?.Sared oReendd
cabin (C) 30 provided with hatches (P) and doors (PR), havi n? at | east one

r ow Iof mvh)r']dnmhﬁm?(tbépmﬂ Ewgb/ﬁm&m\tmgnsuguhenmls, farr sg entipiedy t f od'rg

bover pl rﬁ?ﬂ@g e Peopeliers atac che Shrosind/distiphEion T BeDES A2 TE | o
20

(D) Qoo BoRae® ih ?)28?* 9k tne ﬁ#ﬁ?@r&%@%@%h@iﬂ ishent b th G5, °©°

el ements (24" ana245 de?ena é‘ﬁRHb g;smuﬁ ﬁeﬁﬁﬁﬁﬁ @nidotd reet hénRhicle
characterized in tha | oadi n | at (30 is provided with tilt-down

si des (31)20 dotlton thepgrduimdiandein the v\anen riypegsing of ahmtﬁhng tthe anotors zed

in that said | oading platform (30) is provided th s ver rows of
transver searr@)n&ﬁrgparon%wgktwhanPséh&r&e mptors, C@ﬁaﬁ om,qr. dde of 20)

accordi ng ti’g a}élgr characterized in that said delivery circuits
(42" -42") r%rh respectrve distribution/throttling elenents (43" -43")

whi ch gre Sumb'cﬁnbédi&ﬁéﬂt 6EC‘I°'igth% { o JBCAOPHifFt Je X EUdiveEThS tARd N
order to steer the vehicle, the iS5 percentage of power that is”sent to said

first and areamgement @fstl(éépakﬁh plant TMP anwhidh dss agein drearmgetbrati nthet o
claim1l1, characterized in that said Bovver plant is arran%ed on the

| ongi t udi rlgngwddmzdfamsn@f\rbmrcqh;cleoa tait radhe Nagk, ragher almcprfrqntobrs
vehicl e ac ordr bo cl ar ne ,of. cI ms 2 Zopa cha acterized
'n that i toBoRR<BE CARIR oo BRCSipRpahRragwaR AAnG s CoRIREEY ac
t he respe »0 tor
ari ves corf oSy ihfice tﬂéﬁﬂ%‘éﬁ%ﬁgﬂ%?s ¢ dat 6ufePpRittord 30"Hs SARMIER, UL |
circuigkss (Betdreedthe dabesl ¢ Radfthesift redémient,(dproving dhieVioadiigheapadeksf (12)
and the second notors (45) for driving the propellers 22¢)

CAA U A the wehiele2E. AR sxethe aft element is provided wit tubular seats 22a

for the ducted propellers 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
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driving the tracks and the second motors 45°-45” for driving the propellers.
Without altering the concept of the invention, the details of execution
10 and the embodiments may of course be varied extensively with respect to
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.
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a fore buoyancy reserve (21) and an aft buoyancy reserve (22) which are
obtained by means of a corresponding fore element (21°) and aft element
(22’) which are permanently applied by means of watertight welds (CS) to
the hull-like chassis (10), and at least one power plant (MP, MP’, MPd,

10 MPs) with an internal-combustion engine and two hydraulic pumps (41’-
41”) which, by means of corresponding delivery circuits (42°-42”), feed first
hydraulic motors (44’-44”) for simultaneous or selective driving of tracks
for propulsion and steering on land and second hydraulic motors (45°-45”)
for simultaneous or selective rotation of hydrodynamic propulsion and

15 steering propellers.

2. The amphibious vehicle (20) according to claim 1, characterized in
that said fore element (21°) and aft element (22’) are made of metal plate
and delimit respective watertight cavities (217-22") filled with foamed
material.

20 3. The amphibious vehicle (20) according to claims 1 and 2,
characterized in that said fore element (21°) is provided with immersed
surfaces (21a) which have a buoyancy-generating hydrodynamic profile.

4. The amphibious vehicle (20) according to the preceding claims,
characterized in that the aft element (22’) is provided with a pair of ducted

25 seats (22a) provided with hydrodynamic intakes (22b) and suitable to
contain corresponding ducted propellers (22c) arranged to the rear of, and
on the two sides of, the vehicle (20).

5. The amphibious vehicle (20) according to the preceding claims,
characterized in that the fore element (21°) delimits a covered cabin (C)

30 provided with hatches (P) and doors (PR), having at least one row of



10BB! s$109BB& ()-t! 1 s$10%UCBCBE ()-t! s$109BB& ()-tB. Q . +// 200} [ 90P1

1! $109%& (
| " 109& ()

<8 B100R ()-& 1 $109%& () - & $10%KK& () - &9! 109&' () -
%fbl‘:’ég%sau%om 1! #F% E)w%&' ()-! (F%S % 1098 () -! %&F%’W’#ﬁ

& ()-1{I$10%& ()- 1$10%P& ()- !, rl$10%& ()- ad4, 33a4zX60P1 11 #F%
| (F% (10%&' ()-!F% (109% f & ()-!{I$10%& ()- |$10%& ()- !#F%

(109& () -
(10% . & (

43]c" "He

Lrgni ey soats FRCHARsocUfne pPBRK, MhiH P MankRELDRe Silfer's SRR

93] c"A " D@G?\,Uiﬁd B@é@ﬂh@éﬂhtﬁ%}ﬁﬁﬁ%éﬂéﬁrﬁ{@?#ﬁ #3$ r8apamilckid] part.
, B. 0a44%&" () *+, -./0123456786Ti mes New RomanAri al Courier New'h Root
Ent r yWor dDodundibie( amphibichest vehiele- (20} 28¢08d8 to the preceding claims,
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10

15

20

characterized in that it comprises a loading platform (30) which is
interposed between said fore and aft elements (21°-22’).

7. The amphibious vehicle according to claim 6, characterized in that
said loading platform (30) is provided with tilt-down sides (31).

8. The amphibious vehicle according to claim 6, characterized in that
said loading platform (30) is provided with several rows of transverse
and/or longitudinal benches.

9. The amphibious vehicle (20) according to claim 1, characterized in
that  said  delivery circuits (42’-42”) comprise  respective
distribution/throttling elements (43’-43”) which are suitable to vary,
according to the operating requirements and in order to steer the vehicle, the
percentage of power that is sent to said first and second motors (44-45).

10. The amphibious vehicle according to claim 1, characterized in that
said power plant is arranged on the longitudinal axis of the vehicle, on its
rear side.

11. The amphibious vehicle according to claim 1 and any one of claims 2
to 9, characterized in that it comprises two rear power plants (MPd-MPs)
which are arranged at the respective right and left sides of the vehicle and in
that each motor drives corresponding hydraulic pumps (51d-51s) which, by
virtue of delivery circuits (53d-53s), feed the first motors (44) for driving
the tracks (12) and the second motors (45) for driving the propellers (22c).

I ng
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