¢ 7863e."mtjjktl"Iviel T"m 1 , AUXI LI ARY FLOTATI ON EQUI PMENT FOR VEHI CLES
SUPPORTED ON TRACKS OR W -EELS The present invention rela

auxiliary flotation equi pnent for vehicles supported on ti@%ﬁ{@mwwmkl s. 5
This kind of vehicle is suitably enpl oyed for rescue mss i1

protection, and has a watertight nonocoque body that makes it *'é%%abl e of
fordi ng water-courses by |eaning on the dhore below, as well as sailing

across limted sheets of water and/or_nar | I ow
taters. 10 dSRY FratiATioN SQbrER N TR VERIED Y R ORERR

al so on de r | B to irrenovably attach bow stern floatin
menber s to%?Nﬁf??§§§SH?F§§F§$§$S%t wel ds, thereby turning the vehicle in?o
a real anphibian ' ' : b [ i ons
o the venicl e TERpShnh BRARIH TSR ROAR, ARUARY HOBAREE ol fcher

maneuver abijehioles isﬁppgrtaﬂaﬁl Aok ot whiedtovably attach the floating nenbers
by screw coupling, so that they can be renoved when no | onger required.

However ,5 si nce affiasind/ otvehtulagst hutdblpatmptpyeshifor sescieofitisgions dywd
performed by the crew itself of the yehicle, which consists of a fe nits,
20 gener al IGYVil pretacdion, gae as %h‘éﬁftﬁgﬁ&ﬁ}ft W@P@OQBE@%&@W‘ F‘F%k%g’/t%ﬁ\g@tjjﬁ ng
gears are t ' I ' FINE | r | r LA

consi der abI%g f@%% %ﬁ%?éﬁ@gﬁg l%lhﬁ@o I]?et%:{g %]folr?ﬁge&%%?esz?glnn%ggﬂlo is
to provi de sgafodUlirited ¥hddtob@tv ger aad/aienirsilandyethctighsalsuppost edaliow
tracks or wheels, 25 which is easily attachabl e/ det achabl e éven by a single

user, w thovatersquiring high effort or accessory equi pnment. Anot her object
of the invention_is to provide a flot :i\t i on ellqu(iwgﬁgnt. as 'apove ,nent.i oned,
Ci ¢ig1

whi ch clbh be adj §Btasder ko makeathq velslo rapable; oigtlogHagmnd divering 40 idh
ar cwi nge. SRSRE Byttyitdp KRR TR PlomSatphad! SofiRb NOMRMEMETED
expl oded pepsRcHriante HyewRértiHt! Rleddd, otherdpprtaininig the vehicle into a real
“amphibian vehicle.
Since such changes cause irreversible alterations to the vehicle,
15 which becomes larger in sizé and is reduced in maneuverability, it is also
known to removably attach the floating members by screw coupling, so that
they can be removed when no longer required.
However, since attaching/detaching the floating members is often to
be performed by the créw itself of the vehicle, which consists of a few units,
20 generally in conditions of emergency whére accessory lifting/conveying
gears are not available, this operation is very laborious and requires
considerable effort.
Thérefore, a main object of the present invention is to provide an
auxiliary flotation equipment for vehicles supported on tracks or wheels,
25 which is easily attachable/detachable even by a single user, without
requiring high effort or acceésory equipment.
Another object of the invention is to provide a flotation equipment
as above mentioned, which can be adjusted in its attitude of sailing.
The present invention will now be described in more detail with

30 reference to the attached drawings shown by way of non-limiting example,
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according to the invention in association with a vehicle supported on
wheels; 5 Fig. 2 is a perspective, axial section of a detail of the
flotation apparatus according to the invention; Fig. 3 is a sectional view
of the detail of Fig. 2 in a different operative position. Wth reference
to Fig. 1, a general vehicle 10 supported on wheels, 10 for rescue m ssions
and civil protection, has a watertight nmBnocoque body. An auxiliary '
flotation %aﬁ%pnent conprises a bow floating nenber 12 and a stern floating
menber 14, CHl'are respectively attachable to a forepart 10a and to a

rear 10b of the 1 gl e, Bow, f t o -

t apered | ower suﬁg'cgl fﬁagaﬁ}apf[%dwg’gﬁﬂﬁ@qs?p%@%?%{gasﬂw\%&%imggles

wal I's 12b, ¢26rdifliaPtedheC iRPehtas® fnh@shoehutidhdestlef a tYehibR or@dd tohe
vehicle. Stern floating nmenber 14 has two watertight, |ateral "Conpartnents
14a, 14b wwildelsyre bridged by a middle, flat conpartment 14c, and two

mut ual |y spaced, surroundi ng side walls 14d, 14e adapted to_encl ose the
body sides of thEigedrivfa peespastive, eaxist seatipnoaf isgetaibiel the fletapional so
provi ded wi_th fr ogel | er,.. mgar)[g VE v@i ch are housed in lateral conpartnents
14a, 14b aRQPaTHUS ACeQripedorhp ITKEDUOHS ons or nmi nt enance by renoving a
cover P. Mddle, fl ak ¢ i 0 bhe: | 32 y
whi ch t he not or E%%ntggér)e@gé%p ﬁ%ld%%gcg?%%gaﬁaqfk@ gr%’erblt }rg;he dblgi\?%/&]&nb
floating ng pgtia@pbgitfmynt ed 25 onto vehicle 10 fromthe ground by neans
of a pair of connecting rods 16a, 16b having one end hinged to respective
supports 18a, 18WWith reffiereheedpaFig. df, 4 genemhivehécleah® supportedosh tvehesis)

hi nged to respective, support (nﬁt shown) i ch are,iﬂt egral wi tgﬁbdow
f1oatin§ méemEgsCue missians and CHilpretiectiony has aavateptight manqeequgdiqdy.

menbor 12 and RGNS HOMAAR SRBITERGRHERGFISeS S POy EpORe petioer o
suppor ting 1pl &% %&g ﬂ’éaant%{l% bR 3£ \fi’fhich EF@ ré%aéc"t‘ﬁre‘ff*yt&ﬂcﬁaﬁwjt@%e

provi ded with pins he opposite en Inged to a Tespective

connect i onferepact 109anddoi @ rearot0l 64 thd 6iehiéle hBoow ldatiatg mgnueerbE2 ha®a To
this purpose; said_connection end is proyided wth a supplenentary 5
connect i onCHEwRtEEshaped, tapares| losveryis es 12gaando Wy @B&S@ﬁé(blsﬁaf’%ds

11538 S A2 S B B i 0

detail in Fj 0Qid bpr vk bol t
g%%@lagt,zog ﬁ'ée ggﬁ@l% Qterf F1 GRS indmbBAS 4eh 4X0heo 2ate Rt gﬂggal _

30 is enga 0 having an eccentric 10 insertion en

adapt ed t ocorgiartherts! Y4enddbewhiciorare sprodgkd dys aamiddlepfflatuppaupaitmgentl at e
24. The oppaosite.end of bolt 30 is provided with a ndl 6, adapted to
engage anpﬁﬂﬁeﬁnéﬂtﬂ%élh‘t‘m?@é{ FHaqeh gu’g@,u 1ng q13?é¥%@§ﬂt4ﬁoﬁ%fa§£%gh r 38.
A bush 40 f i i 1 shet r 38
and i nner gﬁgk rrgr}cbggg)g,g’ %ﬁgs g’ﬁ%%@%@?@%ﬁ‘éé@gﬁﬁg%H%gtlggcﬁgﬁﬁ{g)aéﬁq ﬁﬁer

sur f acg42a]sed groeiddd wtthp?ap@uw tieans OMIEr wieichhiang Bou$eat en3dateod] seat
34 for. centering purposes. Simlarly, stern floati n% menber 14 is nouynted

ont 0 vehi-ccempartmentst e, grdhuand laye aeeessible fondngpeqiionss o mmBtenange Pyds
44a, 44bh, a pait for each d ide, which are arranged in a.four '

| i nkage coffPQYHEE i ROWFE ﬁ’b%ﬂgat" gﬂ@ ﬁpw@a’tr{lgnagtlgpﬁenpp&%aﬁ%s Léeﬂglgﬁlem
and the op i j: i 3%??9 ing plates such as 46°
attached t(@&?lh%ﬁ%gﬁ?g)lﬂéagw%ehg%@?gﬁ@%ﬁ%&? 48. fAé\rdbai r of hydraulic cylinders
50a, 50b are opepgicoy&ing ¢6nhecimemiiniesowt fivatipgosdmbeerld ¢esmotntede

four-bar Iinkages, and, wWith the stern floating menber 14 resting on the
gr ound 25t hentavehiale tifefrone the greund dycmerng iz pai. ofgomneating t9ds h6@r s

22a, 22b al are operable to wi.thdraw, g.g., b S h ' u
(not shown).1.%_%V]\i"?é‘ﬁngﬁ‘%rt‘%lIeFlﬁnlél,ngtegntﬁ’eﬁefsip(‘f}Fiﬁ?/gof%lp?éggTSE i‘g%’ g%la%&g% z%lgbéﬁtg w
respective r.auli l,i,pd 1122 E@g@ i @@?g@@
abO\F/)e-'descPilP%%g, V\l?mh&rllg%g\i}vaf ﬁ%ﬁt@sh%nggén% andtcgglgrsgéﬁlgggi rrenbe%?t 30
14 respect khglyn) whith £@ inbepral evitid boeaflogtingemenrbepdr2. Apdir behyeéeaulisf t he
cylinders 22a, 22b in their extended configuration are operatively connected

30 between bow floating member 12 and vehicle 10 and have one end hinged



4 vehicle. By operating the hydraulic cylinders to withdraw, by nmeans of a
hydraulic punp or the like, the floating nenbers are lifted up to their
operative position. Thereafter, bow floating nenber 12 is secured by bolts
30, with conical surfaces 34a and 34b nutually engaged for an accurate 5

pl acenent. The position of stemfloating nenber 14 is adjustable for height
inrelation to the operative: conditions3of the vehicle; particularly, the

floating menber will be lifted to its per,nmost posjtio n rynnj ng on
the road, WATPEPSHIVE SURRILE: Plafes such 2519y SYHIE mrg %%Cbﬁac}wt‘%thﬂ%fe
vehicle w | : - Sahlibn I &?ﬁjtion
of the st era hdl eﬁf@&?ﬁ%‘g%@%&‘?@?éhﬁ%ﬁ %%):ﬁgﬁs{éc@;eﬁd %ﬁl\gﬁe o’b%tg?gp 0 tehe
shi pment cepélhecios @id bieorgRctiba. rdd116ad¢6btwithpbow featihg menmbergl2.
attitude and to provide constant inmmersion of the propellers. A preferred

enbodi ment Taf thise punpese; i saidheennestioni et iipaquroneded withua sfpplemessanyany
changes may be nmade by t person.skilled in the t, dependi ng,on
requi rer?entCQ,nnﬁFttlﬂPna%ﬂegg%ogé%oﬁ'lya’@%ﬁpéﬁ °H 22@5 é‘r%LQ\pW@ € &
auxiliary ftJl: i gy fQr, iCh: : t el S
conpri si ngf“élﬂl%%rawlvgl%dgt’ :Hr}/gg%e%n%g? a(lxgcgpag#\lgspalﬁg? g%\){ ?ﬁ %g’?‘P ’n%%rr}é%gcet? l%ﬁ’ %@)

whi ch are bespfioating meaibiaclnty ftstoperigvé pospprort. ( 10a) and to 5 the rear
( 10b) of the vehicle ( 10) in respective operative positions for

ronoti ng
flotation of theAssshawn inaharadetail meHign 2, Batbow foatimg sesmbgr W2 g\gs @eans
(16a, 16b,

44a, 44b dapt ed .t id t id bow float.i.
ember ( 1BPIGRY Ut AVACH b0l Onnblagageabls, the BRLTIO HRVERBAD GPEHEepect
menber ( 12Pard 3 _ menes R o T . be
s substanifadrignagid 32 ARRCUD' ety crdhals Eorichpobiiy s8et 32 ST
vi ce ver sasupperiii plaiszans Th3ppte ditiof bWV 30AK providedopizhal hundle

connected for driving said at |east one of said bow Tloating nmember ( 12)
and stern Bboxtapted teebgage andinner ehutraent 282 of helde 28owith intgrpospenat ve
position and vice rsa., 1 The flotation . .eqguipment of claimi,.
characteri i‘eﬁ'af‘]ﬁert ﬁgt @ahuc?%gépd?ar?garﬁ%%eiﬁﬁf}r ?@% ‘ﬁﬁmﬁ_‘eg]éf’ ]C?n@a%%‘ﬁhc@cetdi ng
rod ( 16a, i ! f r i I nd

t he opposi 'P éﬁgﬁﬂyﬁ?{%@é%aﬁﬁg”ﬂ%ﬁv%ﬁ%??ﬁggﬁe%{bﬁfaﬁ(épﬁgs.ﬁé;@drﬁg lgdllﬁitn gt'i on
equi pmast  af cohigamifAner sArfachad2a tadaptat to cddpmrateaindti @nmouter medelsing

conprise a hydraulic .cylinder (22a, 22b) having one end hinged to the
vehicle ( imfaéﬁéwméﬁi&WWWQW% connected for driving the

bow fl oati ng nmemher . 2) fromsaid res i.tion to said operati

posi tion and vi gglméﬂs Sﬁﬁﬂeﬁ]%%g Paq?mbﬁpﬁaésé’g}wﬂt&éﬁ?m&’,v@ﬂ&ﬁ? :lgt%é?’inon
equi pnent j cLerl.zed.i [ P ' ase 4 i ns
(28- 42b) fgﬁe%%ﬂ?ﬁogy ?ﬁ%ﬁlﬁsoév? f%’a?f‘iﬁg c;nggg%fr’éc(t%% rodP A %r??g%( a%lg?ai n
sai d oper akhyle b sidenwHich Hre aitarigrid @na dqui-bae tinkageodarifiguration with
characterized in that said | ocking nmeans_conprise a bol tﬁi((ﬁgo) recei vabl e

wi t hi n 29 honeiensl hasgedbto stera fheaiing saembgr dénnd the oppa 0la o
seat (34) iré]stpee%%fivle é’l\.ﬁiﬁphoﬁirﬁ% S’f%lte\:/seglil&ll %s (436021ttached to the vehicle by means of
~ bolts 48. A pair of hydraulic cylinders 50a, 50b are operatively connected
between two opposite vertices of the four-bar linkages, and, with the stern
floating member 14 resting on the ground, they are in their extended
25 configuration. Hydraulic cylinders 22a, 22b also are operable to withdraw,
e.g., by means of a hydraulic pump (not shown).
When installing, connection rods 16a, 16b and 44a, 44b and
respective hydraulic cylinders 22a, 22b and 50a, 50b are connected as
above-described, with bow floating member 12 and stern floating member

30 14 respectively lying on the ground nearby the forepart and the rear of the



6 6. The flotation equipnent of any of clainms 1-5, characterized in that
said bow floating nenber (12) and vehicle (10) have respective

conpl ementary surfaces (34a, 42a) which are nutually engageable, with said
bow fl oating .nenber (12) arranged in its operative position, for 5
centering purposes. 7. The flotation equi prent of any of clains 1-6,
characterized in that said bow floating aenber ( 12) has a cutwater-shaped,

10" araoebidobf i ofe bl bR e 4 i of £
of the or Bpareulis WiBlok bk R SF A oBIRR RrdsS ool SR BRI on
equi pnent  @pepative posltadiBTRefdafithabagt fohZag menibE! | 3as deduied by HBlaNs

conprise at 'l east One connecting rod (44a, 44b) having 15 one end hinged to
the rear (3BOp)with comicakbisucfaceanitta laadopAbsinusuallyl drigaged far aheacmwate

2P TR S o S GRS o

connecting:ro . ed. | u i e i t jjon and
having. one npidicte 19 oBERANGE Sartiteh? b 1Rk eleRET pRltyl ! U
opposi te efbafinpogniert Well \b@hliiﬁé@_l.gﬂ@ its Uppeti@st posiidrowheaupiEnd oaf
claim 10, characterized in that sai d notor neans conprise a hydraulrc

cyl i nder (Soarozdbywhilei arharrasgemens phafsist sibsitantiallygigned with thepeatiicks
ertices of_ . four-bar -l i nkage, ;and.is 25,operable for drivi the stern

{oat i ng mivbebe praerrad ot Sites 16 s Faseo Heber et Shofastiod o2 bt Fedh “and
i { . ' f i t 49f } e i3

thar acter | Totng BRMbQE B RSBl PERE of hEThasty of 1B Shigtnidr conditions,
propel l er ofathe (whjcleldn dhderf totaptimizedts Faeling odttdvge cdnd | tal peodide2,
characterized in 30 that sai.d stern {Ioating menber ( 14) has two

wat er t i ght CoOnsteat ammersnmar thenrepglleraa, 14b) bridged by a middle

14g). 14. Th | i JUi. ' f,clai -13
Char act er zed | n4 RERTCEEaETmpORHEPRE GF FA LREENPL o HecRd PR by
spaced. i g W dchurbe gy HiBhoBE3RkFbe rodROhP e s MRS B ABE

rear of the vehicle _ _
15 depending on requirements, within the scope of the appended claims.



5 operative position. .Ayl.Af..Af.Ay& . Af.. Ay& . A&I9NY4 3 7 9 B
; }| wwmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
calcalca]calcalca]calcalcajcaUcalcRal# ? []d'!B"";
#V$$%94 wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c"a] cal ca] ca] ca] caJ ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca! WRHE&E& *' ' (()))***+ ,5,vy,
-R---qg..}|wnhc”Y] ca] ca] ca] ca] ca] ca] ca] ] &a] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca9Ni K- f #10%& ()- S10%& () -

L 109%&' () - 4L10%& ()-!109&' ()- MLOY& ()_IQA;LM& () a?-f#10%  #10%&' () -

o )0 i i aylobdich s A e o 3k 5
orovi (- oF APt s e %F %% Pslergbgr%l@ Band a stern floating
member (14) which are respectively attachable to the forepart (10a) and to .
5 the rear (10b) of the vehicle (1_0)' in respective operative positions for
promoting flotation of the vehicle, characterized in that it comprises guiding
* means (16a, 16b, 44a,' 44b) adapted to guide at least one of said bow
floating member (12) and stern floating member (14) in their movement
with respect to the vehicle (10), from a rest position, in which the floating
10 member is substantially at ground level, to its respective operative position
and vice versa, and motor means (22a, 22b, 44a, 44b) which are opefatively
connected for driving said at least one of said bow floating menﬁber (12) and
stern floating member (14) from said rest position to said operative position
and vice versa. ' |
15 2. The flotation equipment of claim 1, characterized in that said
guiding means comprise at least one connecting rod (16a, 16b) having one
end hinged to the forepart of the vehicle and the opposite end hinged to the |
bow floating member (12). - '
3. The flotation equipment of claim 1 or 2, characterized in that said
20 motor means comprise a hydraulic .cylinder (22a, 22b) having one end
hinged to the vehicle (10) and the opposite end operatively connected for
driving the bow floating member (12) from said rest position  to said_
operative position and vice versa, under control of the cylinder. | |
4. The flotation equipment of claim 3, characterized in that it
25 comprises locking means (28-42b) for Securing the bow floating member
(12) to the vehicle (10) in said cp_erative position.
5. The flotation equipment of claim 4, characterized in that said
locking means comprise a bolt (30) receivable within a housing (28) of said
‘bow floating member (12) and engageable in a seat (34) integral with the
30 wvehicle (10).




gH 10nm Y109%&' ()-,!109%& ()- ss109%& ()- 10%& ()- s10%& ()- 10mm 10mm
“}#a?H 10mm ' VI 1 109%& () -! N#109%& () -, 109 ()- Lt10% ()- F10% ()-
g#10%& ()- > | WU+ 10f-#10%&' ()-F !af - #10%& ()-F ! f-#10%& ()-F

I f #1098 ()-!f#10%& ()-!f#10%& () - 8a’> -

10! y$109%& () - 'y$10%& ()-"lay$109& ()-" Ivy$100/«1eL ()-"1y$10%& ()-° 10
108] ?2wX9? 106! 109& (

Y&g?f‘ofy@ ?) f ?f#%%( S)IEI ﬁ%&,@ﬁﬁ‘mﬁ e ,%113? ;g ci% ¥$51 O%aragterlzed in that
oo ()1 A | B9 ieghtes, TEmud 9, Yl (30) | isetessedi®)
10y 109 ( contplehfenthfy? R@fackd qBRa( 4264 1OUECH )ard| SLRYEILY ) erdgagbabde, (Ivith
said bow floating member (12) arranged in its operative position,. for
5 centering purposes.

7. The flotation equipment of any of claims 1-6, characterized in that
said bow floating member (12) has a cutwater-shaped, tapered lower surface
(12a).

- 8. The flotation equipment of any of claims 1-7, characterized in that

10 said bow floating member (12) has two mutually spaced, side walls (12b.

12c) adapted to enclose the body sides of the forepart of the vehicle in said
‘operative position.

9. The flotation equipment of any of claims 1-8, characterized in that
said guiding means comprise at least one connecting rod (44a, 44b) having

15 one end hinged to the rear (10b) of the vehicle and the oppos1te end hinged
to the stern floating member (14).

10. The flotation equipment of claim 9, characterized in that said
guiding means comprise at least one pair. of connecting rods (44a 44b)
arranged in a four-bar linkage conﬁguratlon and having one end hinged to

20 the stern floating member (14) and the opposite end hmged to the vehicle
(10). '

11. The flotation equipment of claim. 10, characterized in that said
motor means comprise a hydraulic cylinder (50a, 50b) which has its
opposite ends hinged to two opposite vertices of the four-bar linkage and is

25 operable for driving the stern floating member (14) from said rest position
to said operative position and vice versa.

12. The flotation equipment of any of claims 9-11, characterized in
that said stern floating member (14) is provided with propeller means (ME).

13. The flotation equipment of any of claims 9-12, characterized in

30 that said stern ﬂoatihg member (14) has two watertight, lateral



| y#109& () - fg#HL0%& ()-"; #V$$I08R4 [ <1@ 10f 3: 109%& () -

Ldl 41 1098 () - 310%&' ()-F! af / #109%& () -!f (#10%& ()-s &L0%&' () - 4%BQRHI&E *' mN/
109 ()- '109%& ()-3'109%& ()- s!109%& ()- s109%& ()- " &LO%& ()- 10

10*" ' X((())z[9nN/ ! L$10%& ()- S10%& ()- - 109%& ()-

| #4#100& () - ! K#L10U& () -1 1 109& ()-1))****++} A</ | | y- #109&' () -

., S10%& ()- 41 yFY%#10%& () - M yF%109&' () - M7# 109&' () - 4! 10%& ()- + ,5,y,,
“OP-Q-dE/ 10 10: #10%& ()~ Ol 8 10% () -36! 109& ()-F4 109 () - G&310% () -
y- #109%& () commpartgenisi@4a, 1db)br Y p-roiddleernopsrement (14c).
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Ent r yVor dDgeade ey adapted®¥tercldde the Bddp4des of the rear of the vehicle in the

5 operative position.



