1 Amphi bi ous vehicle for breaching a water-filled opening The
present invention relates to an anphi bious vehicle for form ng a pontoon or
a ferry in order to breach a water-filled opening. 5As the breaching of
water-filled or dry openings is mainly but not exclusively one of the nmain
fields of activities of mlitary engineerling, the present invention wll be
mainly interested in the construction of mlitary anphibious vehicles which
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notably be able to be adapted to the morphology of banks
or shores. Finally, but without being exhaustive in the

25 required characteristics of an amphibious vehicle which
are met by the vehicle of the invention, the amphibious
vehicle should be able to be used just as well alone as
in a combination with one or more other vehicles of the
same design, in order to form a pontoon.

30 In order to be able to meet both requirements of
a road displacement and of being placed as a pontoon, the
elements required for forming a bridge, such as caissons,
floats, and ramps, have already been positioned in
different ways on a vehicle forming a self-propelled

35 1rolling base. Among the different tested configurations,
it is also found that of a rotating arrangement according

to which the whole of the caissons, ramps and optionally



15 el enments. Retractabl e or folding neans for breaching dry or
water-filled openi ngs have been already used for a long tinme, mainly but
not exclusively by mlitary engineering. Such neans have al so al ready been
used for sonme tine on 20 road vehicl es or anphi bious vehicles in order to
give a certain autonony to these breaching neans, which is particularly
inportant in a mlitary application. Thus, for exanpl e docunent
FR-2 049 125 describes a bridge-shaped anphi bi ous vehicle provided with
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of ranps and an end of ranps. In thi's anphi bious vehicle, the kinematics of
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a water-1251| glaced above the chassis of the vehicle for moving over
firm ground, these floats may be pushed back towards the
outside on both sides for moving on water. In the folded-
back configuration, the floats, which have a rectangular
section, are placed with their narrow sides, side by side
30 above the chassis of the vehicle, and are guided by
connecting rods so that the wide sides turned towards
each other, form a continuous covering surface after
deployment of the floats. This vehicle has the
disadvantage of a rather significant height in the
35 folded-back configuration. Independently of the fact that
such an outline involves a risk of instability when the

vehicle is moving over irregular ground, it is easily



35 openi ng. According to the invention, the vehicle conprises a
depl oynent device confornmed in order to begin to deploy 4 the el enents of
one side before beginning to deploy the el enents on the other side of the
rolling base in at least three different configurations, the el enents on
each side including fromthe inside outwards in the 5 depl oyed
configuration, a caisson, a float and a ranp respectively which are hinged
together in a Z configuration. The vehicle of the invention
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is unfolded and the ramp end is folded, the end of the
ramp is found on the upper face of the ramp base and on
the corresponding side float. Owing to this configuration

20 of the amphibious vehicle, the floats and the ramps have
to be entirely deployed in order to be able to use the
vehicle.

The object of the invention is to propose an
amphibious vehicle conformed in order to have different

25 deployment configurations.

The object of the invention is achieved with an
amphibious vehicle including elements such as caissons,
floats and ramps, stored on each other on a self-
propelled rolling base when the vehicle is in a folded

30 configuration for moving on firm ground and conformed so
as to be able to be deployed transversely relatively to a
longitudinal axis of the rolling base when the vehicle
should form, alone or with another vehicle of the same
design, a pontoon or a ferry to breach a water-filled

35 opening.

According to the invention, the vehicle comprises

a deployment device conformed in order to begin to deploy



the vehicle is conforned so that, according to a second depl oynent
configuration, the elenents of one side are deployed mninmally and the

el enents of the other side are entirely deployed; 5- the vehicle is
conformed so that, according to a third deploynent configuration, the

el enents of each sides are entirely depl gyed; the vehicle is conformed so
that, when at |east tw vehicles are connected in order to forma pontoon
or 10 a ferry, the ranps are maintained folded back on the sides used for
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seal ed body, of nadridi 9gnREORUI S Ohakd the first assembly is deployed
towards one side of the rolling base and the second set

is deployed towards the other side of the rolling base.
Further, because of the storage of one of the two

15 assemblies over each other, in the folded configuration
of the vehicle, but for nevertheless obtaining deployment
as fast as possible, the deployment device is formed in
order to begin to deploy the elements of the upper
assembly before beginning to deploy the elements of the

20 other side of the rolling base on the one hand and in
order to begin to deploy the second elements when
deployment of the first elements is still in progress, on
the other hand.

Moreover, the vehicle of the invention 1is

25 conformed in order to obtain deployment of the elements
in different configurations depending on whether the
vehicle is used alone or in combination with at least
another vehicle of the same design and according to the
length of the pontoon or the ferry to be established.

30 For this purpose, the invention also relates to
the features hereafter, considered individually or
according to any technically possible combination:

- the vehicle is conformed so that, according to
a first deployment configuration, the elements of each

35 side are deployed minimally, each of the floats and ramps

being located below the deployed corresponding caisson;



transm ssion el ements towards the axles. The axles, 35 generally three in
nunber, are driving and steering axles, and thus allow the vehicle to nove
wherever a turning radius of 25 mis sufficient. The |oads on the 6 axles
do not exceed 13 tons and the maxi num speed on firmground rmay attain about
65 km an hour. In an off-road node, the wehicle of the invention has
breachi ng capacities corresponding to those of nost mlitary land 5
vehicles which it will have to follow during operation when it is a
mlitary vehicle. As athéngietdtilen,is heombormell neasicbas  ofradardig cte of
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capaciti es aR@lpErESF mances (nmaxi num speed under | oad, draught, etc.) as a
ferry formed by a singlthevehieblielel t@primesasn dftheosRdesras ANEweR
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, tﬁe locking elements are positioned on each
caisson and float interface, symmetrically, in order to
be able to produce any type of connection between two
20 vehicles;
- the locking elements include on each caisson
and float interface, male locks and female locks;
- each float-ramp assembly includes disengageable
hinges providing the possibility depending on the
25 performed engagement/disengagement, that a same actuator
drives the deployment or the tilting of the corresponding
float-ramp assembly, respectively.
The vehicle of the invention is designed so that
it may move autonomously both on firm ground, as an
30 oversize load, and on water. It may also be transported
by a cargo aircraft. On the road, the vehicle has a range
of the order of 800 km. The chassis of the vehicle is
made as a sealed Dbody, including ©propulsion and
transmission elements towards the axles. The axles,
35 generally three in number, are driving and steering
axles, and thus allow the vehicle to move wherever a

turning radius of 25 m is sufficient. The loads on the



7 engines positioned so as to be able to navigate at naxinmum speeds in any
direction. . In order to transport a heavy wheel ed vehicle, three
vehi cl es of the invention may be connected together 5 to forma fer}y

In order to forma bridge, several vehicles may be connected to each 6ther
I'n such a conbination, when the gap is sg wide that a single vehicle is
sufficient, two vehicles are used as an end nodule, i.e. on the side 10 of
the banks, all the elements are deployed, including the ranps, and on the
si de of the Gonnecid olomi sRctbe oBhebns andwithle aewotivem -spesd e, Loy the
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equal to three times the width of the body.
Moreover, in the entirely deployed condition, the
vehicle of the invention has aquatic performances which
20 observe the criteria defined by the standards in effect,
for example as regards the minimum freeboard, the
navigation speed, the trim and the heel.
The vehicle of the invention is moreover designed
so that it may be connected to a vehicle of the same
25 design and may thereby form a ferry with a capacity for
bearing a heavy full track vehicle. Further, this
combination of two vehicles has the same navigation
capacities and performances (maximum speed under load,
draught, etc.) as a ferry formed by a single vehicle. In
30 the case of connection of two vehicles, the latter may be
entirely deployed except for the ramps on the side where
the connection should be established. In a long
connection, both vehicles are connected through the
float/ramp interface while in a short connection, they
35 are connected through the caisson/float interface. Both

connected vehicles are propelled by twice two aquatic



Figs. 8A-8E illustrate the deploynent kinematics of a vehicle of the
I nvention right up to full deploynent of both sides of the vehicle, 10Fi g.

9 illustrates a vehicle of the invention in a perspective view from bel ow
showi ng the propelling neans, Fig. 10 illustrates invention and
propul sion and 15 Fig. 11 illustrates flegat the ranps attached to

I nventi on, Fig. 12 illustrates individually both caissons and

the associated floats and ranps of a vehicle of the 20 invention, the
el enents beiewgamds r gdos depprogydd,so  as  to Beg. ab3ei | tastpravégathe dody of

a vehicle of_the inv ' |t he. lon of the supply lines and of
nmeans for po%%}i{%]néur? h%%%%% %\grllgj%rl]}z (g%]%lg%ﬁ%éﬁqbcation of the_depl oynent neans,
25Fig. 14 illustratesn i prasre det fianapest i a HIRVIIVhERd edepY DYhehe: means

and their argapgeneohs-P8st Be Rody idfvehtvel Gl Ae tdenhewesdi bdgether
Fig. 15 illustrates the superposition of both bodies and associated floats
and ramp$ oft@ FeFPc?efS¥FTBO the invention, in the fol ded-back condition,

Fig. 16 shows the | agpubraed tdwe posmt iaorbwfddde defterdntvetsiansed omay

deploying the floats and the ranps cal ss f ot hessid f
i nvention, E’Pa Cf?nggﬁsgaﬁ%a??ggi IOI%EIS? r'ataferg ?ﬁceﬂdgplr%/rrent%%rg? gﬂgfloat
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an 9
10 of the banks, all the elements are deployed, including

the ramps, and on the side of the connection with the
other - or with another - vehicle, only the caissons and
also possibly the floats are deployed, in any case not
the ramps. If necessary, one or more vehicles are used as
15 a central module or as intermediate modules in the long,
short or half-short deployment configuration, the ramps
of the central module or of the intermediate modules
remaining folded back in all the cases. The different
possible deployment configurations of the vehicles of the
20 invention provide the bridge with a capacity of covering
any gap width from 29 meters onwards, the minimum step
being less than the covering amplitude of the ramps on
the bank.
Other features and advantages of the present
25  invention will become apparent from the description
hereafter of an embodiment of the vehicle of the
invention. The description is made with reference to the
drawings wherein
Figs. 1 and 2 illustrate a vehicle of the
30 invention in the road transport mode in a front upward
and front downward perspective, respectively,
Fig. 3 illustrates the vehicle of Fig. 1 in the
entirely deployed ferry mode,
Fig. 4 illustrates an assembly of two vehicles of
35 the invention in the ferry mode connected together,
Fig. 5 illustrates the assembly of both vehicles

of Fig. 4 in a perspective view from below,



actuator in order to obtain tilting of the caisson/float assenbly, Fig.
19schemati cal | yi |l | ustrat esi na perspective view from bel ow tw adj acent
floats with 5 their correspondi ng ranps and the neans for depl oying the
ranps, Figs. 20A-20G represent the deploynent kinematics of both
cai ssons of a vehicle of the invention, g Figs. 21A-21D

represent different views of the 10 positioning of the actuators intended
for deploying the floats, Figs. 22A-22D illustrate the depl oynent
of the ranps and t herdigyoudan-ofDt helosanatby thiei chimemioieenpiofa t fleoranps
may be obtained. 15Fi gs. . 23A-23C i LI ust e;thenkiggmatics of a nmeans for

| ocking a flééﬁl%ﬁmﬁ% é%fo% %@1%%%s§§n§ﬁé * Fi gs.. 24A and 24B
illustrate the kinengtdges Thr7Bpeniiddugtiré&li ng HR@ns &iSEMatg Ihat Phe

ranps are nag Fbﬂﬁé’nen bire correspopti ngokl odhe 20HiventZhon | | satiakeyg in
detail the fe e neans of a | ocking device befween tw;r)lr?adé' acelnéivr?hiogl es,
Fig. 26 il | udePhe¥edt RE (B t PHRE nghgF 90 F&ETRI° | Bc kTG heans  of  Fry. 25

on floats oftReVebhé&élesoBet he invention, 25Fig. 27 illustrates in detail
the mal e el ement of a.lockjpg, devi.ce hetween '%cgq@n velicbeseiaad
1?}1% égﬁlgnilr}g uosfl?:ra t}1¥vo d%csﬂlof | £ gl?LﬁEPn i

Fig. 28 illustrates S po a mal € nean . on tloats of
a vehicle ofofhe venénieonf Aheanphiditien veldlt circeor Ay C6PLREMEREsent

30 inventiono§sbg£hu§%éggggFfQhee§ggpggein Figs. 1 and 2, conprises a

rolling base as a sea f-prope body 1 in aluminium w

h _an,
arnored 1¢abin 5 for Bigledsdlinstpatesns WPRRGUGHh OfhdNWent BY 86O hé™

i nvention mey bg.ppEEat efeans; SN0k esh byodl G N@irdWIRIES Othet hproglelln 15935
being integral Wwth the structure of the body 1, and a drive chain with at
| east thee aRPe8S7, each of which is provided wth independent wheels. Each
of the axles has Fig. 10 illustrates the body of a vehicle of the

invention and propulsion and transmission means,

15 Fig. 11 illustrates the means for deploying the
float the ramps attached to a caisson of a vehicle of the
invention,

Fig. 12 illustrates individually both caissons
and the associated floats and ramps of a vehicle of the

20 invention, the elements being entirely deployed,

Fig. 13 illustrates the body of a vehicle of the
invention with the location of the supply lines and of
means for cooling the heat engine and the location of the
deployment means,

25 Fig. 14 illustrates in more details than in
Fig. 13, the deployment means and their arrangements on
the body of a vehicle of the invention,

Fig. 15 illustrates the superposition of Dboth
bodies and associated floats and ramps of a vehicle of

30 the invention, in the folded-back condition,

Fig. 16 shows the layout and the position of the
different means for deploying the floats and the ramps on
a caisson of the vehicle of the invention,

Fig. 17 schematically illustrates the deployment

35 of a float and the origin of the forces of an actuator,

Fig. 18 schematically illustrates a caisson and a

deployed float and the origin of the forces of an



10 an all-wheel drive transm ssion for each of the two wheels and each of
the wheels of said at |least three axles is a steered wheel. The cabin 5 is
designed so that exiting of the 5 occupants into the water may be
acconpl i shed through the upper portion of the side opening frames. This
exiting is optional, because in the cabig, the space and the visibility are
sufficient for inplenenting the ferry(ies) or the pontoon. 10The vehicl e of
the invention noreover conprises an assenbly of two caissons 2, four floats
3 and four rampsadomi th whidelr tdwe obtdin tidtkngapfbdheadeaipson/fheat

ext ensi on of é%%@ g}ral portion of the body 1. The deploynent and the
Wit hdr awal of e cal ssons 15 2, the floats 3 and the ranps 4 are obtai ned
by means of a devi ceFidicl1fii ng eheRREioRlivds, REIUEERRESSNd cHRtrol 2bars

posi tioned gheLGh-tIREt ipIewf @J&nem;eiowThQ% aaagageﬁentslbatsapwwhng
depl oynment and wi t hdrawal of the el enent t he vehi é%?#he |nv t|on

are 20 d&scriBeyr f GPYREFPERAING, TBRRFp P QH?rQﬁﬁﬂs %%ln§o 506
On the vehi ctgmpé, t he invention, and nore partlcularly on the body 1, the

el enents whi ch may bﬁ depl%&ﬁdzoé €u %Q%gg?f:Eﬁﬁgfg%ig%m9“£°“5n% gatsg3 and

the 25 four ranps 4, orned-a to be able to be
depl oyed tramﬁvboSblgai@san$onglauﬂehatlaxp§ thet heveBELPRg base or body 1

on the one hand, dﬂ %?%3 }AO%PS ahlie-d Qee dep raacthd OvAldss eaﬁh enber on
e e

both sides of the v e |nvent|on on the other anqg
r espect ilPel yPoFbEiPRLBIp@dpokiee 8&ENAGPTEN R WP s$6hs TFRCHITFed 6n t he
body 1 so asfigabg, able to be depl oyed

Figs. 22A-22D illustrate the deployment of the
ramps and the layout of the means by which deployment of
the ramps may be obtained,

15 Figs. 23A-23C illustrate - the kinematics of a
means for locking a float deployed on the caisson,

Figs. 24A and 24B illustrate the kinematics for
opening a locking means ensuring that the ramps are
maintained on the corresponding float,

20 Fig. 25 illustrates in detail the female means of
a locking device between two adjacent vehicles,

Fig. 26 illustrates the positioning of the female
locking means of Fig. 25 on floats of a vehicle of the
invention,

25 Fig. 27 illustrates in detail the male element of
a locking device between two adjacent vehicles, and

Fig. 28 illustrates the positioning of a male
means of Fig. 27 on floats of a vehicle of the invention.

An amphibious vehicle according to the present

30 invention as illustrated for example in Figs. 1 and 2,
comprises a rolling base as a sealed self-propelled body
1 in aluminium, with an armored cabin 5 for at least two
persons, although the vehicle of the invention may be
operated and handled by a single person, the cabin 5
35 ©being integral with the structure of the body 1, and a
drive chain with at least thee axles 7, each of which is

provided with independent wheels. Each of the axles has



on the right side or on the left side of the vehicle respectively, and
noreover so that, when being entirely deployed fromthe el enents, each of
the caissons is 35 extended with two floats 3 which on their side are
extended with two ranps 4. Each of the two assenblies 11

hi ngedi nazconfi guration. Further, both caiggon/fl oats/ranps assenblies are
posi ti oned above each other, which inplies a predeterm ned order for

depl oynmrent and wit hdrawal, both caissons therefore not being able to 5 be
depl oyed si mi t aidouwgdiegl bulriwiet h taragisimfitssdfort héolyegeaahngobdf the two
de_pl oyment hﬁoeflé h@.ngeQég ng)fOf t?ewﬁﬂ%fé’valofm sQ08 @ _tm@ast three
cai sson/fl oats/ranps asse ies before the other, respectively. Both

cai sson/ f | o@&%leans asyeetnre@swhgelto 10 within a few details, identical

with each other and @£ pgsihi nedsalpa greh 96hehaandewitnged i nthée
opposite direction rel atjvel %Fto each ot helr). The di f.%éleglcq__%rboet wee t he
two asseRbl iREYRAMS +BFAt &80 RS, ITINY sPGf 2HGORPCATSSons o1 the body 1,
since one ofugger tyordbotabgsehe kddposipendmed fatsmmes t HB1ict hexxitabdgi §s

therefore further y from.the dy Thi s, sLnpli f a , ger
connecti ng r%%%l?%ar%?heb%cg%%%gca?gsoﬁill?el re%ltal%vll(‘a’ﬁ’y ttgl%t heét{:aocﬁér(\ecr?%lﬁ #ggs of
the | ower carssori ity aapassaféicaenhe fognamrigmayring Hhelefersyées)
through the 20 Gonnectifng,rods of the upper caisson. The vehicle
of the invention 1S noreover equiq%)ed with an aquati ¢ pro ul si on s¥stem

referend®d as 6 in ARE YehislgelPL adben BATELSTOB MAEHF4t eB°TRYEFGS 2.
Wth the designagkehitay nyenttwen, caceossn@ t of@orwiiletatsot B and four

Vehi ol is I FATFG ForGED BAMKDCSHE: ERaneiand at Bhei o Bl GPnbh-erb's
possi bl e t o gkwvensborach vhebothtralsponsiandofotbachody Beth floats, a
track |ength, neasur'ﬁgetﬁgﬁﬂé%éﬁkyaﬁal eV &I MU dWEL of the caissons
15 2, the floats 3 and the ramps 4 are obtained by means of
a device including connecting rods, actuators and control
bars positioned at each Jjunction of elements. These
arrangements for applying deployment and withdrawal of
the elements of the vehicle of the invention are
20 described further on, for example with reference to
Figs. 20A-20G.

Oon the vehicle of the invention, and more
particularly on the body 1, the elements which may be
deployed, i.e. both caissons 2, the four floats 3 and the

25 four ramps 4, are conformed and positioned so as to be
able to be deployed transversely to a longitudinal axis
of the rolling base or body 1 on the one hand, and, so as
to be able to be deployed towards each other on both
sides of the vehicle of the invention on the other hand,

30 respectively. For this purpose, each of the two caissons
2 is hinged on the body 1 so as to be able to be deployed
on the right side or on the left side of the vehicle
respectively, and moreover so that, when being entirely
deployed from the elements, each of the caissons is

35 extended with two floats 3 which on their side are
extended with two ramps 4. Each of the two assemblies

formed by one caisson 2, two floats 3 and two ramps 4 is



30 longitudinal axis A of the body 1, which corresponds to the entire wdth
of the body 1. Further, with the design of the invention, it is possible to
even give to each of the ranps a track |length corresponding to the entire
wi dth of the body 1. The fact that in the enbodi nent of 35 the vehicle of

the invention illustrated in the appended draw ngs, the ranps 4 have a
track length less than the track length of the floats 3 is arbitrary and
does not 12 limt by any nmeans the design principle stated hereinbe fore.

Fig. 3 illustiiaes thenvehigle of theodnfigniradionn theFdepheyed nodetland
formng by itself a ferr r_5 pon i : or. J i 3
and the ot he?a]fﬁﬁﬂ/egslcf&h%?f)r?'r@%)nagé?%‘?%l%%\(l)%%tg ?ﬁ’gq%tég)?lley :rﬁcir{tée éi%%‘rl]ti ty
of the cai ssouiseR2, witickathpdiher g piredeseriéares Prgath facioRhey™ Rl of
the ranps 4 w§ %f?lﬁ@rz%&f%béeg LR QLEaL Rekrkeder det e resasi@tton of

the inventi on, e calssons, floats and _ ranps are resgﬁg%i vel

referencéd dee 2 deplopd \GiMHARA™S NGui titng e side Fhe#ehp&?e,
ei ther rightpagihefdg tvwacds wieshojheyt arsr defl oykd, mmgidirstngigwifshang

their position either_ upper or | paosi.tion hey sy exfaldsd s back.
15 Except i on&* tRAFHIRL EEe O&?nc%’g\r,\\%bﬁsecsal eoﬁi/a%leis]:tél Action 1a %newlt abl e
because of thefdéreaties dehai| srespectivelyln the node of depl oynent of Fig.

3, the vehicle is ergé'){ﬁl yecgaejtpé%g&lga%e/fg]@pg | oglss sl itde rames ake all

depl oyed. A vehicle intend 0 cross the pontoon or 20 to be tra sgorted
on the fiérrywiehbar ks fsw pdadaebsar Lfensickd peby? c8BFR £&0&THI§Rd 2&€

transversel ygésieiéﬂ@ayabgvteh%acq{r%ﬁm nahaawirs ehteld tire tivdy oppoad tehe

joint for accessing the banks is produced at the junct] bet.
cai sson 2 andi¥fgtipBat §edatiNely; x&@ | Sitfithg %’gh%’léhgthﬂlgs gt&\gla%%%eya%ﬁr ee

times the w gtbhwebnt bRebedy. assemblies Raginky itélmte atestheddphiogsemf node

which differs fromthat of Fig. by fact t he,f&r a9 or-ydhe thent oon
is formed byPRbPe TRARSONRE v ﬂi c%%? hée(?(gyi ﬁf’t hig;ﬁjci:%é';e?)r{) two vehicles. For
this purimsecatinpole \ehipbest acveddialhgvieo thre PrheHt i ate FESHSIOTE

parallel to %%%thgrh%v gfrs&x‘?‘(:@H aggag fir omechi gbNees As FoeqWx=Rthles0
that they may D€ connected to eac% ot hér through their. corres g{‘dﬁl%&

cai ssons 2. Lodged, stuvraftiignd oreAE de¥l ofRentiHRsde $81PPPUst ST ed ih ¥Fi .
4, a first vehi ¢ghe QoreR ditentdan dnctiugi Dgwarbady skAnanadda adrpassagsabi n

5A appears beside_a second vehicle having a_hody and.a qrj ahin, 5B.
13 On the fi /&t F&¥§ cllOVSI 3 HEVhi sE9n ‘23&83% e%gedﬂggwar é{s]%tq{%{:sgdc%énd

vehicle 35 depheyedingnabagous yheompdeer secierabvehi cl e, only the caisson
28 orleried Tovar ds Ll \hSCpeLe! enl oy dohored. 18okpeia csqargpd
cai ssons 2A wiBh an aquatic propulsion system referenced as 6 in
Fig. 1, as well as an exhaust 8 illustrated in Fig. 2.
With the design of the invention, according to
25  which both caisson/floats/ramps assemblies are positioned
above each other when the vehicle is in the folded back
condition, and not beside each other, it is possible to
give to each of both caissons and to each of both floats,
a track length, measured transversely relatively to the
30 longitudinal axis A of the body 1, which corresponds to
the entire width of the body 1. Further, with the design
of the invention, it is possible to even give to each of
the ramps a track length corresponding to the entire
width of the body 1. The fact that in the embodiment of
35 the vehicle of the invention illustrated in the appended
drawings, the ramps 4 have a track length less than the

track length of the floats 3 is arbitrary and does not



And on both respective opposite sides of the both vehicles of the
invention, i.e. on both outer sides of this unit of vehicles of the
invention, the ranps of 10 which are intended to be supported on the banks
of a water-filled opening to be surnounted, aII the el enments of both

cai sson/floats/ranps assenblies are deploy In an anal ogous way to the
depl oynent node illustrated in Fig. 3, ]he flxed | oading I ength of the unit
formed by 15 both vehicles of the invention is equal to six times the width

of a vehicleinit by Asnihe fephoynmite nodestign a peinyiptepontioored
X S not limted to two vehicles, the configuration

illustrated in Fi
accordi ng t g ??ﬁ%ﬁkﬁﬁﬂ?ﬁmnnt node may be 20 descrlbed as follows: the ferry
or pontoon is fornedihy. @ séqmaBCEateﬁdnd&tedehncﬂhe<bﬁdébeofl$Y@P%4%%ents

foimng the tra%5g1§$$¥§§%éo @gﬂ ﬁ@v%gkﬁhﬁ 5§ gm@eqqnn§ éémﬁymbfloats

3A, one cai sson irst vehic of the i.nv nb t he
ot her cabssapoRZowt. t ke ZBJﬂ4rQQ VQH?@Iéorat€§ﬁ§s%H9233an9 tU%hi cl e,

the body 1B pf,thes segond, vebiglgy thecot hetcoassorh@B néathe senoie
vehicle, as nﬁ% sequences of calsson - %g% gﬁ Son. as %h@*g ?
vehi cl es bey%@%n%?¥%t%f bRet AREESPBRI & & anFAS y 7on T st Vahrcl e
in this ordes,watBOcg8hssene2x anthefbate lnampshet otiter eadsohhox, ane
floats 3x and two_.ranps . 4 fi or.al n

£ hig® Pﬁd?ﬁg%PF 3%%r%&r§e§p?ﬁé 584 %@E%ao% iﬁ thé Eﬁﬂéﬁt@@ﬂ

pur poses, ron of Figs. and on ot her gures of
t he appe_rmdedtrieavmcnmssmm bodilezatls 35 ance | FROPEr at 84w tﬁSﬁPeFﬁéV xVes 7

or the engln? ?gﬁgég a% jtughgﬁdcgn%m@hdayﬂgiégmﬁguiummhghehspaiae
between the TToafs an e nps or finally h

provi ded on @ﬁet§§g€6&1QMﬁacﬁﬂ%@%ﬁsr?gaﬁdofh tbre Wa¥%% %@égﬁ Khlch
passes a vehhgbe. adpropsspntby Q{lé&h;.gﬂﬂ’ljfﬁg it & p@msocmcm &m:énerry
i g illustrates a unjt or pontpon for

i nventi on, |HPBeﬁer%5e0¥?W%IV|Qﬁf%?%ﬁﬁth%%&qr1é%%$ND %%b ﬁ%fk ere re “of

the SaWELBCOWB%bthBnef teehilel #srolet kenceventdasesaswhen Fpg dipti

with Fig. 5 it is a Lerentydea required for
depl oynent and &PF%&?%&E gF%FH%%e%gn%%% @gka%ﬁﬁ%gk opﬁiheq%ghlcles of the

i nvention. In the mode of deployment of Fig vehicle
is entirely deployed, i.e. the floats and the ramps are
all deployed. A vehicle intended to cCross the pontoon or

20 to be transported on the ferry, embarks perpendicularly
to the body/cabin assembly, i.e. transversely relatively
to the longitudinal axis A of the body 1. As the joint
for accessing the banks is produced at the Jjunction
between the caisson 2 and the floats 3, the fixed loading

25 length is equal to three times the width of the body.

Fig. 4 illustrates a deployment mode which
differs from that of Fig. 3 by the fact that the ferry or
the pontoon is formed by more than one vehicle, here in
this case, by two vehicles. For this purpose, two

30 vehicles according to the invention are positioned
parallel to each other and spaced apart from each other

as required, so that they may be connected to each other

through their corresponding caissons 2.
Indeed, according to the deployment mode
35 illustrated in Fig. 4, a first vehicle of the invention
including a body 1A and a driver cabin S5A appears beside
a second vehicle having a body 1B and a driver cabin 5B.



Thus, for exanple, the arrangenent of the connecting rods is seen by which
the ranps 4A or 4B are jointed to the corresponding floats 3A or 3B as well
as the arrangenent of actuators at the junction between the 15 cai ssons 2A
or 2B and the corresponding floats 3A or 3B. For nore details, see Figs.
21A- 21D and 22A-22D. Al though this is not specially illustrated in
the drawings, it is also conceivable that both vehicles of the invention
are deployed in a long connection 20 configuration and hitched up in order
to forma ung ivendedrd® bxﬁemﬁ@pb,as caqm)nttdtm orafssen f 2k y. orhenped

case, on the outer sides of ea e i th
floats 3 anot‘t"r‘f'%rc?%n'ﬁg‘% saercéo% Ié‘F aeﬁt oye ?%Y%gde%%ai%gb}vs% e sﬁrtl)port

on the bankstié ase@bndateh-ifillel, ecbrolgentlm@ cansene RBnarignied|tewasdst he

two sides intended.to coopgralfs inikhe LKL on pbrRot h,e\zﬁ_mlcé@s &peeach
ot her, and t%erefore as an a ternatlve to what is illustrated in ggg 4
are

and 5, ob eactnnécte@ \ehi edeld REHIPTontERRUGR| {EnstHO afd S Sive ?PBS?
30 depl oyed. b%yrégﬁe&@Wé da5888h8 Pml ded.back under the corresponding

floats In order to IIowbohacorrblntlo t i
depl oyed both in a s%‘?to’éoﬁﬁégt ,r&’ﬁp&fjfrr Oc?nl%an a(ﬂﬁt on%\f)cgﬁ%e%%)fe“gn

confi gur ati oenbel 8s3»ft heheaiissens izmg theef | oat Soctite eHGEppe T hot

| ocki ng means respectl veI y aé{,lggllgg t |t(?1%kl vaﬁtgeﬁ Cai 88O RfpsA bifr st
vehicle on atBaPssBht second vehicle or 15 ocklng of the | gat s

of a finst vehiche aurethatfemd&tds o9 @%eééﬁ&oﬁéﬁﬁcl%‘q the “bankgy @by &  as

regards the f Yy suBmeh §@<\1eralllvetl:1hel ed elemnisng a
forry. the sPacEenpiore (JBsRavRs F

vehi cl es is.praope Q 52 dvvh(ilne of
the aquatic efigihesd |¢1ah‘?%i‘éﬁl/¥%°%'és HRBPE 0 23T g&tl&satarr%m néﬂ‘ peeds i n
any directi oy analogous | Ra@f dgs thef udépldymdrec f model ohl biis brab@@hiisi ous
vehicle for breachin ter-fille e t % cl
gfbtp%“’?&XSQ i og ecg %H £h N €Hh u%uko %rtnes by

i nvention sh8dfd Be | east ree different
configurgd i Ob&thaﬁ;téﬂﬂmméowfreahe cnhvant;emlr ats BPtale akP ofitdeHiEESWiE for
exanpl e all owsdgétIr ? neqa 1t:n ;¢3d llustrated in Figs. 6A-6D, 7A-7E and 8A—8E
In these thr&é& s %of” i'gures, Figs. 6A,_ 7A and 8A 15 illustrat

vehicle of the invenfisonthe idep ¥Rt bAOKecoRdFtidnfFry. Ph £O1 don

configurati orhle1 Mats\VINple lqp Bid oagd o5 Apet memlsaau dogltmmdreia@mmsetdm 0 an

aquatic nediu us, a vehlcle n
addition to |Ot®ftié?d§raflqmeaﬂflp§@|"n8abtr?l § J‘tshe g&t%hgo d% ﬁ%%xétbaust
8, a |l owey CRH3N el al @csutma@r tﬁesﬁenr‘zSou:es)p@@nO@ellw rﬁqrgwi ghe

side or on the other of, t bod ssen leBndH 9 efloFion.
floats on \Ahlsc?rﬂ"cwer'anb% hﬁaﬁ?% i ngh(? on C?%lt)l égsfgl%s quccor din to t%e

enbodi ment i Idnest teded nntehdedemoesreﬁewwglm%%e%: ?Lakds, ra

caisson 21 is hin the | &dn t bg, bQ;(j—}é 1pefyt hen veli c;{efmhste
t he upper ca%:s"éongggalgg h'J’IFAI’l e on t%e b

right si of the vehic
notions of rivghicie béfttlti%f dmvieg e FE@tlQﬁ“%’f Ferward g%]gr éfq Hhe

vehicle. 25 first vehicle, a caisson 2B of a second vehicle, the body

1B of the second vehicle, the other caisson 2B of the

second vehicle, as many sequences of caisson - body -

caisson as there are vehicles beyond a total of three

vehicles and finally on the last vehicle in this order, a

30 caisson 2x, the body 1x, the other caisson 2x, two floats
3x and two ramps 4X.

It is specified here, for all intents and

purposes, that in the illustration of Figs. 3 and 4 and

on other figures of the appended drawings, the bodies 1

35 are illustrated without the axles 7 or the engine

elements, or further central decks containing the space

petween the floats and the ramps or finally heighteners



30Because of the joint in a Z configuration between the caisson 2, the
floats 3 and the ranps 4 of each caisson/floats/ranps assenbly, the floats
31 are hinged on the caisson 21 on the right side of the vehicle, and the
ranps 41 are hinged on the floats 31 on the left side 35 of the vehicle.
Anal ogously, the floats 3S are hinged on the caisson 25 on the left side of
the vehicle and the 16 ranps 4S are hinged on the floats 35 on the right
side of the vehicle. Fromthis configuration of the el enents of
the vehicl e whid¢henhpvert igyrotidast ont edei rddee @ppehdedalsdoasi ysandhe

short deploynent of the elenents, iJlustrated i Las. H6A6D.: i ngyWith
depl oynent o&?ﬁ%g%%ePfcaFgeont%konO%iﬁlﬁq} eBIaE'sgéf i%s?rgp lé’?%qi nét%ﬂe
f ol ded- back zsedhbipnofthehitbassEfGbnand &hponteeri ared FahPE-45. 10Wen

the deploynent of the. caissqn 234,58 fLcihgitd Yoadvysneesbd o svhia | B a
space so that the | ower caisson 21 nay performa pivoting novepen

) t
depl oynest otweheehacles BEgiths. LAVANGGOES| it & t¥RF SREF oy Fent 1Y FR8™upper
cai sson 2S, theofephaynintt of Tthe slaHaweforai ss0rnh2l sameaccompbisshedni n a
first phase by holding the Iower floats 31 _and_the | ower s 1 in.the
f ol ded- back %gnHFPFSﬁgégﬁﬁﬁﬁ ?h%nY%ﬁE}o%aﬁgs&ﬁ'gig’WF'Iﬁ ?fg.“@&h
illustrates milginsernedi s e megs dyhenttcst dioeadfe t hbevefifferentt hmeans
i nvention where the . upper -20.caj n IS Aldmsia Eh rehy dephayed weile
the | over cafSZBAT5T E§§ g??ﬂ%§#%§%p§§§%dé% e yef%%cal position. At the
same tim® ieachyobetbbswehadlea PEgtheCinNgnteRE-f| oats and the ranps

remain folded back opnhBe cacsoNexahpee, t haehi akeahgeneacbe siepl ayed in
the short 25 version. ~ Fig. 6D flnally shows t he ehlclg of__t he
i nventi on i nCPRBeSkéRY d@ﬁkbyﬁén?eﬁﬁn@WUWﬁﬁcﬁ.EPeoﬁPVp?héﬁhﬁﬁér 55%%8d
| oner 21 cai gsensear e dephoyedrrasgohtiengorilesiendingot| 6& saandelangs are
mai nt ai ned fgkgegg¥§g§ement of actuators at the junction between the
15 caissons 2A or 2B and the corresponding floats 3A or 3B.
For more details, see Figs. 21A-21D and 22A-22D.

Although this is not specially illustrated in the
drawings, 1t 1is also conceivable that both vehicles of
the invention are deployed in a long connection

20 configuration and hitched up in order to form a wunit
intended to be used as a pontoon or as a ferry. In this
case, on the outer sides of each of the vehicles, the
caissons 2, the floats 3 and the ramps 4 are entirely
deployed in order to provide support on the banks of a

25 water-filled opening. On the inner side, i.e. on the two
sides intended to cooperate in the connection of both
vehicles to each other, and therefore as an alternative
to what is illustrated in Figs. 4 and 5, on each of the
vehicles both on the caissons 2 and the floats 3 are

30 deployed. Only the ramps 4 remain folded back under the
corresponding floats.

In order to allow both a combination of two
vehicles deployed both in a short connection
configuration and a long connection configuration, both

35 the caissons and the floats are equipped with locking
means respectively allowing the locking of one caisson of

a first vehicle on a caisson of a second vehicle or the



30 agai nst the correspondi ng caissons. The floats 35, 31 and ranps 4S, 41
are then found underneath the correspondi ng cai sson 2S or 21. The series of
figures 7A-7E illustrates a half- short depl oynent node of a vehicle of the
i nvention. The 35 deploynment begins with the lifting of the upper caisson
25. Wen the latter has reached a certaifigdepl oynent 17 level, the upper
floats 33 are deployed, the upper ranps 43 renain beside the corresponding
floats 33. When the upper caisson 2S has passed a certain

depl oynent | evekingeafi nhet fidospacefr eqfiimsat fwghimohd m Fhhef 1oakF €4i sson
21, depl oyne t Lohbe LRYE cCai sson 21 begins w th, analogously to the
deploynent 0 e upper cal sson 23, the floats 31 and th ranpsc$%
mai nt ai ned in the f OVereelovREk céﬁﬁ|t¥%%a§@%lnéﬁm%hePE%ngﬁhoﬁl an

'nterned'ateaéséﬂsiyoafl%wdIé§t§@$@ﬂa1nv5hgc1@6 fb&ﬁhn@-subﬁ@gnpntthe
deploynment instant_1llustrated in F

. per ¢ 3 irely
depl oyed J us#SFPREL Yhehuphdr fPBat“’sO V\ﬁﬁﬁ QF tcipp% ﬁ%&4§5 ar gﬂr%al sed
in order to fpeDea cbﬂ mitthat i aQuamt:heexsgmage iox pureifem ctor & &fblehetlri dge
or ferry. At_the s t o kgnsufficiently
advanced in P#¢'d8 ?o EEHEXlP%I Q ?%ggﬁéﬁd?ﬁgs??5§%§h§? and the_associ at ed
ranps 41 are held agannsrdehet@amuiﬁikh.the functiopjgf an amphibious
7Bl ustrat e%&ﬂg&ﬁa%gl fr Qi iR QYA - @mal@pe@inghetnehw@mcafe the

invention. In 2 epl aynent condltlon p § wey 21

cai ssonstar ecénttilte| ynyepitdpad shavdd tife Ppé §$dz’of ?BEOVE i ct? fife
uFEer LI ogt slggf,%nd;lﬁlk& uaggfefgfms c@wgﬁ;xzﬂttsmmt i aadi%/ taheifs olyﬁd me@mst he25
ot her hand, o e |lef i de e vehicl.e 0 e
associ ated r2hpd ££1 aﬂ@?ﬁcﬁ PR POrRE® At ggg%ﬁl% A

the 1 ower cal sson ere Is
t her ef ore enthee kdepheytnterst dhluserateht ini dias. t6fe 6fohi Bhe’RhrPe Bhere is

partial depl gument, ;. t@?%%sﬁgeeed ssé‘ﬁ)érs C&f‘”f’%h?@sdeﬁh%”e@h 98 el |8$>It

side of the vehic IS is exanpl & suggest éd
rever se X5 r angdmsnraite & soelpbeke bPé. the tienasd: H‘lellé\s/ fogrﬁietdnéoaﬁ ht

of the vehicle anky o, depl@ym@ﬂt 20fcdiei g@F£606n 28orwhidveiren oheal efdadi de

of the vehicle there i's ful epl oynent of the | ower_ cal sso. r
fl oats or another SOlld grougl as opposed to an aqué%szﬁediﬁmm

Thus, a vehicle of the invention includes in
addition to its body 1, the driver cabin 5, the axles 7

20 and the exhaust 8, a lower caisson 2I and an upper
caisson 28 respectively hinged on one side or on the
other of the body 1. On the caisson 2I, are hinged two
floats on which two ramps 4I are hinged on their sides.
According to the embodiment illustrated in the series of

25 figures 6, 7 and 8, the lower caisson 2I is hinged on the
left side of the body 1 of the vehicle while the upper
caisson 28 is hinged on the right side of the vehicle.
The notions of right and left refer to the direction of
forward gear of the vehicle.

30 Because of the joint in a Z configuration between
the caisson 2, the floats 3 and the ramps 4 of each
caisson/floats/ramps assembly, the floats 3I are hinged
on the caisson 2I on the right side of the vehicle, and
the ramps 4I are hinged on the floats 31 on the left side

35 of the vehicle. Analogously, the floats 3S are hinged on
the caisson 28 on the left side of the vehicle and the



35 31 and correspondi ng | ower ranps 41. Once again, it is observed

that in these series of kinematic deploynent illustrations, accessory neans
18 such as central decks and side heighteners are not illustrated.
During depl oynent according to a third deploynent node illustrated in Figs.

8A-8E, the deploynent of the 5 elenents {egins with the depl oynment of the
upper caisson 25 followed by depl oynment of both upper floats 35 when the
upper cai sson 2S has reached a certain deploynent level. This situation is
il lustrated damgs gss B FHgged@Coshohs EheatepBSywentthet radhdt tvdd ref ant
10 when the tqpeog;ekgi?lsson 25 is already wi dely depl oyed and the upper
floats 35 are al so ep?'oyed, whi |l e hol ding the associated ranps 45 agai nst
the upper floats 3SFram t hbisareonfiguraielPpyfént tBE HEMGUWet 4 sEoh 21

hﬁs begunjl¥§?iéfgfnﬁ@ @%@lOXﬁ%@htFEnIgﬁlhgbﬁkaﬁbﬁat5n3lthén iﬁ@én?%dStep
the associated ranps 41 are agai n placed_agai nst t coryespondi n oats
31. 5 dypgwindgd i | 8§ r afd®%the é@ﬁil(?g’g‘egi th8%i NVERT | oneg “rlr%%%s
entirely depi omestddrddeih orggeoden-6n,t beginghtwisidelagflaymentehd| ehet he

upper caisson 25 and.the 2 orrespondi ng.fl s, 35 LLel v fdeplhoyed
whil e the astRTat 881F58~65024% gpe%]in(ﬂ gélénglq’%je%l c%)yl%rdé.ac %ﬁ%ﬁg z)itlﬂe?hgi de,
the | ower cafskied Xacindcohditdwer, fthet §19atar &%l 38deftier eR§SAEHRBFE,
the associ ated Lowes ranps 41 then being still deployed, but |ess deployed
than the 25 upper ranps 45 on the other side. Fig. 8E finally
i | lustraPes the vehi'Hien of thRe idRRRYMRG n Pfs &S reF?lﬁgﬂB de%j% oyhEnt

condi tion: ther tPPLEn 2By aRdviadiid 28ogaiceseiisngasawaidacs sbe ot espendi ng

floats 35 and 31 just |1 ke the associated_30 ranps 4 41, irely
depl oyed. FiHPWeri| FaifFaPes 4the B2 f - BFopefied & o|?”?‘ﬁ‘§@’g“ e nggmtgﬁg’

vehicle of tdeployeshtonofn sheerspetervebegenstrohnbébeausiy t kPs £hgure,
;Eg ?LrangeWEQ§18§méHEeSfa€h85uéﬂé%'H%%%é%ﬂtié&“éﬂéydé§§8yméﬁerb@gthere
15 lower caisson 2I is accomplished in a first phase by
holding the lower floats 3I and the lower ramps 41 in the
folded-back condition against the lower caisson 2T.

Fig. 6C illustrates an intermediate deployment
state of the vehicle of the invention where the upper

20 caisson 28 is almost entirely deployed while the lower
caisson 2I has still not passed the vertical position. At
the same time, it may be observed in Fig. 6C that the
floats and the ramps remain folded back on the caisson,
since the vehicle has to be deployed in the short

25 version.

Fig. 6D finally shows the vehicle of the
invention in its short deployment condition, i.e. only
the upper 2S5 and lower 2I caissons are deployed, and the
corresponding floats and ramps are maintained folded back

30 against the corresponding caissons. The floats 35, 3I and
ramps 4S, 4I are then found underneath the corresponding
caisson 2S or 2I.

The series of figures 7A-7E illustrates a half-
short deployment mode of a vehicle of the invention. The

35 deployment begins with the lifting of the upper caisson
28. When the latter has reached a certain deployment



35 Fig. 10 the references 7A, 7B, 7C, including the axle 7A which is the
front solitary axle, and including the two axles 7B, 7C which are
positioned as tandemrear axles. 19 Fig. 9 also illustrates the
arrangenent of the two aquatic propul sion neans 6 and the arrangement of
the transm ssion neans 11-14 ensuring transm ssion of the traction force of
the engine 10 to the axles 7 and to the 5 aquatic propul sion means 6. The
transm ssion neans essentially include a transm ssion shaft 11 connecting
the engi ne 1bevelt habeotrper tidPadfual$ capropaPiPYRdne s S'RPFLHTREPS

| ocat ed the g£&o0s8stihondheaenghlecdPredpbhansg ssbabsshaft 12 connecting
the front axle of the 10 tandem theref.ore thg axle 7B, to.a transfer_gear
box 14 which is itseffeRobRECtEPTD e S5 8t %x?‘@%ﬁ?%ﬁ?%ﬁgﬁ atotrern

transm ssi ondspadymddt Teeedonnbedidmg behweespade eaghneed foxd bovhnef the
rear axl 6 7, 7C s ensyred DY, & 95351 ol 6h ichaoloddd ustrgisd b
g. 9. us, the p , to which bel

details i'n Frg. ! ower-traln el ongs the heat
engi ne 10, posginsnedtin anrakegerabsyEPsEosfePbAyeRansh t¢retRBA  cal

eneray. f/grtsg ai%éﬁlt% éé't, ﬁ%hté @%&mhaah@akhbr ansiPss i Drnghatainedhiahaf t s
centr al thJe I1‘:'olsdec1—beackr aggngrit g%r alt)goz;(ir}ét C)fthvé'hl gahigglojrqt ezd.[ "Moflis
intermediate situation is illustrated in Fig. 7C.

10 At a subsequent deployment instant illustrated in
Fig. 7D, the upper caisson 2S is entirely deployed just
like the upper floats 3S, while the upper ramps 45 are
raised in order to form a limitation to the storage or
traffic track of the bridge or ferry. At the same time,

15 the lower caisson 2I is sufficiently advanced in its
deployment, the corresponding floats 31 and the
associated ramps 4I are held against the caisson 2I.

Fig. 7E illustrates the final half-short
deployment condition of the vehicle of the invention. In

20 this deployment condition, the upper 25 and lower 2I
caissons are entirely deployed and on the right side of
the vehicle the upper floats 3S and the upper ramps 45
are also entirely deployed. On the other hand, on the
left side of the vehicle, the lower floats 3I and the

25 associated ramps 4I remain held against the lower caisson
2T. There is therefore entire deployment on the right
side of the vehicle while there is partial deployment, a
so-called short connection deployment, on the left side
of the vehicle.

30 As this is for example suggested by Fig. 4, the
reverse arrangement is also possible. In this case, there
is on the right of the vehicle only a deployment of the
caisson 28, while on the left side of the vehicle there
is full deployment of the lower caisson 2I, lower floats

35 3I and corresponding lower ramps 4I.

Once again, it is observed that in these series

of kinematic deployment illustrations, accessory means



20 position distributes the torque of the engine according to drivability
information fromeach wheel. The aquatic propulsion is ensured by two
aquatic propul sion nmeans 6 which for exanple appear as centrifugal punps,
directly coupled to the engine via a 25 power take-off and transmtted via
the transm ssion shaft 11 and universal i@ints. Fig. 10 illustrates the
rolling base 1 of a vehicle of the invention in a perspective view fromthe
top. This figure nore particularly shows the arrangement 30 of collectors
15 for air amilssian, dovated ideche fawht pbiei deiPhidrenDdyade thetair

bei ng 9Uidedi£f5§%¥gké&biﬂg not shown, towards an air box | ocated close to
the power train. For cooling the engine 10, the vehicI%fis qguif ed wth a
cool i ng system of tH%HM | fapLaymenhi ALRAEELNGx ERafger 1 5he Fh gy@?ﬁged

circuit wthsadi ahanstkBueesi thonedon dhebodyhd idepheymeat it tha.

Figs. 9 %nd ecgﬁiﬁgs'Eggikéakﬁt%P%ﬂﬁgré@ﬂfE?ﬁéntzgf the upper caisson
2S followed by deployment of both upper floats 3S when
the upper caisson 2S has reached a certain deployment
level. This situation is illustrated in Figs. 8B.

Fig. 8C shows the deployment at a latter instant

10 when the upper caisson 2S is already widely deployed and
the upper floats 3S are also deployed, while holding the
associated ramps 4S8 against the upper floats 3S. At the
same time, deployment of the lower caisson 2I has begun
just like the deployment of the lower floats 3I. In this

15 step, the associated ramps 41 are again placed against
the corresponding floats 3I.

Fig. 8D illustrates the vehicle of the invention
almost entirely deployed in the long mode: on the right
side of the vehicle, the upper caisson 2S and the

20 corresponding floats 3S are entirely deployed while the
associated ramps 4S are still being deployed. On the
other side, the lower caisson 2I and the lower floats 31
are also entirely deployed, the associated lower ramps 41
then being still deployed, but less deployed than the

25 upper ramps 4S on the other side.

Fig. 8E finally illustrates the vehicle of the
invention in its entirely long deployment condition: the
upper 28 and lower 2I <caissons, as well as the
correspondihg floats 38 and 3I just like the associated

30 ramps 4S8 and 4I, are entirely deployed.

Fig. 9 illustrates the self-propelled rolling
base 1 of the vehicle of the invention in a perspective
view from below. In this figure, the arrangement of three
axles 7 is more particularly seen, bearing here and in

35 Fig. 10 the references 7A, 7B, 7C, including the axle 7A
which is the front solitary axle, and including the two

axles 7B, 7C which are positioned as tandem rear axles.



of an exhaust 8 in the rear portion of the vehicle and raised relatively to
the Il evel of the body 1. Figs. 9andlOnoreoveril |l ustratethe arrangenent of
control bars involved in the deploynent 5 and withdrawal of the caissons as
this will be described further on, notably with reference to Figs. 13 and
14. Fig. 11 illustrates individually a caisson 2, two floats 3 and
two ranps 4 being deployed. Fig. 1llnoreparticularlyillustratesthe 10
arrangenent of different nechani sm nmeans for deploying the floats and the
ranps. Let usigecal|atencedidilngtrhkesmather, anrandamendai Kon/ #1dat 8FPanps

assemblies fo ildfc t Vel CLBe aerddtdmdrk COH i AHetY
with the cent E%gr#ydr?@%l&@ {%eghs r@The cai sgons ﬂ;ge 15 th&r eLg
se

interior par'@%ali}\ﬁ%ﬁsh@’é SRS d’ép1]§yé&%&q9r7plt§ﬁ€ﬁf“|lﬁ§lgncoﬁ

pontoon. Theyra¢eibhngsdcenothenbodngine aocent rale appldé<cet ianddevi ths,
three of which are dedicated.to the |ower_cai n gng I [ t he
upper caiPssotdUBbiRe PFORPYS3C%r o iHbed B tﬁzl%cal ssorL é)JhOHma{rﬁg I(ballgt her
depl oyed or @Qéeﬂtliahgyl niplesheede atei opraysmeaasonf shafkt aétluat3©F1§e$Vln9he

ar r angenent e?ﬁgnéslﬁctﬂ m?;tr{a‘iﬁldfy (ﬁé L@yc?]aéggatpc %,gopgismn means

Cor r espondi ng arrps are hinged at the énd of the floats 3. The 25
depl oynent aﬁd thleclw tialr Aesateld e58R of LPRESFankR 4-h%| ANGIS 6 1t hé

float 3 to V‘@f&ﬂsﬁ\h§¥1@ﬁe Jﬂéﬁedlzar&rﬁﬁdﬂﬁﬁb odhebyt raansanfi et h@f acheat or s

18. ustrat%the arrg ment of thte whoee §<h§4

depl oy merft n’ééﬁ@e‘af ttﬁérﬁl S&€s Th&°36 i F 9% 08P8 3*and

ranps 4 are ywhhygt igt edda1 s heommcttr@diytdepheyéd:qmslatxm 7A through R g.

13 illustrates_the,bod cl dj

i nvention anf® ?ﬂgméﬁf’ééﬁer‘?ﬂﬁ % JFH% 5%%f%g}ﬁ?(§lnt]§% ar stﬂg & glgl%t he

body 1. In 350Fagd b3t lof chk}ﬁerretaaﬂ‘ s%?@kﬁ?g%ndWhéSI gRERTEd §¥oﬁ If3%r e

|11 ustrated g t%{ Rarige the LesReeki ue refeiencesn28ig2le. hus 0.
astrates

14f urt her lepl oynent
15 the power train, o which belongs the heat engine 10,
positioned in a rear transverse position, transmits

mechanical energy to the three axles 7 via a mechanical
transmission chain with shafts and universal joints, the
transfer gear .box 14 of which mounted in a central

20 position distributes the torque of the engine according
to drivability information from each wheel.

The aquatic propulsion is ensured by two aquatic
propulsion  means 6 which for example appear as
centrifugal pumps, directly coupled to the engine via a

25 power take-off and transmitted via the transmission shaft
11 and universal joints.

Fig. 10 illustrates the rolling base 1 of a
vehicle of the invention in a perspective view from the
top. This figure more particularly shows the arrangement

30 of collectors 15 for air admission, located in the front
portion of the body 1, the air being guided through
tubing not shown, towards an air box located close to the
power train. For cooling the engine 10, the vehicle is
equipped with a cooling system of the ventilated

35 air/water exchanger type in a closed circuit with
radiators 16 positioned on the body 1 in the rear

portion. Figs. 9 and 10 also illustrate the arrangement



mechani sm of the caissons 2 of Fig. 13. The caissons 2 are illustrated by
frames referenced as 2S for the upper caisson and 21 for the | ower caisson,
respectively. 5 Deploynent of the upper caisson 23 is obtained by neans of
the control bar 19 which is directly hinged on the body 1 through one of
its two ends and, through the other end g the upper caisson 25 via two
connecting rods 23. The control bar 19 is actuated by an actuator 21 10
jointed on the body 1. Anal ogously, the deploynent of the | ower
cai sson 21 iefobraiethust nBarg ofhe heeasnmoitisay @0 whieclvelsiclie eantly

hi nged onto %Q?s@9d¥eiaégg?%QdkéeEEEY1Q¥eﬂeéfstﬁé bwgycennecting rods 24 on

the I ower caisson 21. Th control bar 20 is actuated by an actuator 22

jointed on the body Higs. 9  angd g 4% | PQEEPEEEs botnUfiF&Ates5 ahBel ower
21 caissons aprihgehehtdedibacknpesilt itdrs i iBvoaRedovern tdie o8bployhbhsg

illTustration di.ffers fromthase which,are 20_found for, le in_FlLgs. 6A,
7A and 8/—% b?n?hglgggéaﬁ’%r qqﬁf]itcrhe onat HER1 R aﬁa%’ S %lrlgf,(a]?n%egFfﬁﬁtl ioglade of
the whol e offhrshemoonaiaebablysw$9hnreﬁecendbngbyFigpon16eph§yﬁént of the
upper caisson 23, thﬁjﬁ?‘tifr iEi&BE%agg‘é’?Ligﬁleﬁu%ﬁ% VerePfs b9 2 15+ YR '12

t he | ower caisson 25 prvots towar . ottom of the 1mage of Fig.
Accor di ngl y, flfaetappepndarysona®ps #hbeing £PBAP¥EI5 and the two ranps 43

are seen in the restpog, foldedmbaek pesddiQuiashiy e imihecto¥Es pokhieon,
only the | ower caisson 21 fnd,both | ower f]loats 31 are sgfn %QF g..lG
&HB YA™n the

i |1 ustratfes aTEAPIEBANS Rt h i S0t sPSChRE BRe TEFRI &1%d
f ol ded- back thadifflicants Tded athangemsy. diet hesdiddoxldnt comeesnihgf ahis

depl oyi ng the gats, . to which, bhe 7 .1 he hani.sm
for 35 ranpsmigk?g'mﬁPgﬁ ﬁgﬁnﬁf%4é§%z:%ﬁi%ﬁﬁ?%ﬁﬁ%{%§§§?ﬁ§l%£eﬁg?ﬁ %%Fs
figure. the methangstrehs adt ddtcorschfaplayiandtheigginacengppaity2with

Fig. 16 morepygr ho piypt cases,dBppect iel y chekaoarces ageA and
B around mhigﬁgtﬁgkﬁﬁggisﬁ%rkﬁggt dependin <§i t hei_r noﬁentargggeploynent

situati dP ThOsrefsreniinterigropasks Wiimhy. 219, a@Ys (9eRC%eP) vara
around the axinp1émshennit d scéapkeyest f aopdmeaionprrée faledenihged on

position towards the canplete deplo nt sitjon. . en the fl oat
is entirely § ﬁl&?@%? ﬂtsVP@Itc?EFﬁ%ﬁSe?98$bc?hé°8ai%%%ﬁcﬁ%y B | &F by
having it 1Owhivht areuritdiketad stB ashéhilowesr alcsd sisldnusandt etoun Eifg.
18. The alte&ﬁ%EE EEVQLE”% %rgu%%i%%% axis A or around the axis B,

p PEFevers

dependi ng on € depl oymen {ﬁe.float, is possible by the fact
that the@xes A and Bhar € ldistengageatst ehéngfentegt the caisson 2, they

are either deployed or not during implementation by means
of four actuators 17, the arrangement of which 1is
schematically illustrated in Fig. 11. Correspondingly,
the ramps 4 are hinged at the end of the floats 3. The
25 deployment and the withdrawal of each of the ramps 4
relatively to the float 3 to which they are hinged, are
carried out by means of the actuators 18.
Fig. 12 illustrates the arfangement of the whole
of the deployment means of the floats and ramps. The
30 caissons 2, floats 3 and ramps 4 are illustrated in the
entirely deployed position.
Fig. 13 illustrates the body 1 with a cabin 5 of
a vehicle according to the invention and the arrangement
on this body 1 of control bars 19, 20 on the body 1. In
35 Fig. 13, the upper caisson 28 and the lower caisson 2I
are illustrated by frames Dbearing the respective

references 23, 2I.



15Fig. 19 illustrates, in a perspective view frombelow, two floats 3 and
two ranps 4 jointed on the floats 3. Wien the right ranp is entirely

depl oyed, the left ranp is only partly deployed. Fig. 19 nore particularly
illustrates the actuator 18 by neans of which the ranp 4 20 is actuated as
wel | as a connecting rod 25 on which theypactuator 18 is jointed, and
control bars 26 by neans of which the ranp 4 is jointed on the

correspondi ng fl oat 3. Figs. 20A-20G illustrate the depl oynent

ki nematics of two caissonst 2 ofusthehi cl Bl bISEIRISS | et i ofePLeyment

recal | that RQothagalmseR fipat shraupssassensl iy farm i Pheorididdns weth
the central portion of the body 1, the rolling track gf the hicle. The
rt

f V,
cai ssons 2 arket helPAEEREEE BaT thiAReDIT Bt FETe] ndte 2Es d6hI e YRR hre
al ways depl oygilssRnahdpleneoti tigealdWetecsaysoona besdgetiFhdycai ssons 2

are jointed on the dy; 1 via ceptral 1npl .ati on vi ce
whi ch are€ assi gned ?@eg%m%ﬁ\‘érO’gafgggoﬁggf%zg%%&%%ﬁgl (#ev%s?cﬁb%%ﬂ?%g % per
cai sson 28. ieshsobft dese cevicves barl ddesyhixh afseddyelt iy deirged PR

reference Wiflelhayld Af-ayabab & OfteZcko! B! Gdhd Nthideg!t EHE! ure
of the body 1, a cohtrol ~bar or 20 follow ng the pivoting of the upper
cai sson 23 ®khef €Rd PBwERCSCAPPSEN CRHIE M 3t TohnedR | AgRroaE13 SPdE4,

respectivel yp3pr oddi Benthe1comiectiiooni betawarmide ontamwl dearuakdror 220 and

t he correspondin tructure of the caisson 28 or 21. 5The depl oynent steps
i |l ustrat%d 391’E’ﬁ%§f‘8’fll BPnGofY chires 20A-20G are the followin : Fig. 20A
Fol ded- back positionamédlbgblistyj sstes dégloyment of the lower caisson

2I is obtained by means of the control bar 20 which is
directly hinged onto the body 1 and indirectly by means
of two connecting rods 24 on the lower caisson 2I. The

15 control bar 20 is actuated by an actuator 22 jointed on
the body 1.

Fig. 15 illustrates both upper 2S and lower 2I
caissons in the folded back position, i.e. one over the
other. This illustration differs from those which are

20 found for example in Figs. 6A, 7A and 8A, by the side
over which one has a glance: here, the right side of the
whole of its two caissons is seen. Accordingly, upon
deployment of the upper caisson 2S, the Ilatter pivots
towards the observer of Fig. 15 while the lower caisson

25 2I pivots towards the bottom of the image of Fig. 15.
Accordingly, the upper caisson 28, the two floats 3S and
the two ramps 4S are seen in the rest or folded-back
position, while in the lower portion, only the lower
caisson 2I and both lower floats 31 are seen.

30 Fig. 16 illustrates a caisson 2 with the floats 3
and the associated ramps 4 in the folded-back condition.
The arrangement of the different means of the mechanism
for deploying the floats, to which belong the actuators
17, and the means of the mechanism for deploying the

35 ramps 4, to which belong the actuators 18, are more

particularly seen in this figure.



20B Pivoting of the upper caisson Fig. 20C Upper caisson at 90 Fig. 20D
Begi nning of the deployment of the |ower caisson Fig. 20E Lower caisson at
90 and upper caisson entirely deployed Fig. 20F

Upper cai ssonenti rel ydepl oyedandl ower cai sson al nost entirely deployed Fig.
200 Depl oyed position of both caissons 55

Fig. 16 moreover also shows two pivot axes
respectively referenced as A and B around which the
floats 3 pivot depending on their momentary deployment
situation. Thus, as this is also seen in Fig. 17, the

5 float 3 pivots around the axis A when it is deployed from
the complete folded-back position towards the complete
deployment position.

When the float is entirely deployed, its tilt
relatively to the caisson may be varied by having it

10 pivot around the axis B as this is also illustrated in
Fig. 18. The alternate pivoting around the axis A or
around the axis B, depending on the deployment level of
the float, is possible by the fact that the axes A and B
are disengageable elements.

15 Fig. 19 illustrates, in a perspective view from
below, two floats 3 and two ramps 4 jointed on the floats
3. When the right ramp is entirely deployed, the left
ramp is only partly deployed. Fig. 19 more particularly
illustrates the actuator 18 by means of which the ramp 4

20 1is actuated as well as a connecting rod 25 on which the
actuator 18 is jointed, and control bars 26 by means of
which the ramp 4 is jointed on the corresponding float 3.

Figs. 20A-20G illustrate the deployment
kinematics of two caissons 2 of a vehicle of the

25 invention. Let us recall that both caisson/floats/ramps
assemblies form in continuity with the central portion of
the body 1, the rolling track of the vehicle. The
caissons 2 are the interior portions of both of these
assemblies and are always deployed upon implementing a

30 ferry or a bridge. The caissons 2 are jointed on the body
1 via central implementation devices, three of which are
assigned to the lower caisson 2I and four of which to the
upper caisson 2S.

Each of these devices includes, as already

35 discussed in reference with Fig. 14, an actuator 21 or 22
integrated into the structure of the body 1, a control

bar 19 or 20 following the pivoting of the upper caisson



Figs. 21A-21Dillustrate a caisson 2 and two floats 3, as well as four
actuators 17 by neans of which 10 the floats 3 are deployed and fol ded
back. The floats 3 are connected to the caisson 2 through di sengageabl e
axes 30, 31 positioned along the pivot axis A or the pivot axis B,
respectively. Fig. 21B illustrates detai4$ fromFig. 21A the 15 joints
bet ween the body 2 and each of the floats 3. The hinges of floats
connecting the float to the caisson are nade with detachable elenents in
order to aJI@MIbﬂdehbngdméﬁtuanqxnn dnidigef fbe sohneeitigat medunlioen of
rai sing eac t he fI sogy at gr=Tpael P | 20ef the
float 3 relg%|Ver%R$% grssggoggalﬁ' %?nggn{ négﬁg gggkﬁgaacgﬁgtor
17 hi nged aIC¢mBr@hdb2?<i9t©@ eai s3%h Qh%nﬁoéFeFP§nQﬁﬁﬁmﬁﬁ¥¥ﬁﬁP@% 8h the
float 3. A figstcdpiabnbeswegnothe caisson 2 and the float 3, the |ower

t det f t di
Lhe' ol vo axi s A THTSE| BPRLOVESRh: SHARH Par BESFUFTng Ardd of TR BAEK ©he

float 3. figuresA26RcP0d apénthbefuvkbawihg:cai sson 2 and t he float 3,
t he upper jloLnt, Ls.d a second narpf e axis 31
posi ti oned af_bﬁg—fjé ?the'lvdnd:% % lonu.?§4}?ogdr.§..t ended—For—timted

pi voti ng betwnegnh 2bB mea:ttfhgmﬁ ttima mmm@mn the float 3 is entilrely

depl oyed and_when d est | glveatllt to 5 the float 3 jand
to the ranp Hn 3 E L;é‘égkéééﬁjggk?Qi the—ranp to the heirght, of the

| oadi ng or uRigad2np lmrgq.nnlng of thermterliaariyeie e flower hq:wﬁsgm ng
the axis A .carpj 9 Yo agingbh NtAYsEB8 Rntatrel
Thi s di sengagéﬁén?bl é&ﬁeréljedgout yggn@gut (;eanﬁ(g%%% ding axis machanlgjgm
actuat ed by| an act uat|ctemheyed short stroke. nce the pivot A has been
di sengaged aﬁg t hgopi Mt n 3 haéab;ggandlsmgﬂg@ t Bepaekuat oradd naolmﬂg}er
controls the gpl oyngnt” of the float 3 but ﬂ)e tlit oé 15 the floats 3/yanp
4 assenbly. Il SSPRER 1BRS C VBRI YR SR s—disergaged—and—t he

blluuucu o

axi s 31 engpged. bbe |asdépmdPEd @o@ﬂﬁi@ﬁ%ft}h@tlﬁie@mga@ns of the float 3|
When on theother nand the axis 30 1S engaged and the axis 31 is

di sengaged, the 20 actuator 17 actuates the tilting of the floats 3/ranp 4
assenbl y. Fligs. 21@ amrb 2iDliusitostteat @ t le@isisgst | 7y M3 heWa oat

3 relatively_to_the cai sson sigde Vi [ kl l3sstatas the
float 3 in tﬁé 3&(5 rel y dep?oye Zgg%om ﬁ@ntr at}fe%;’/ 1tn?%%lhe ai sson_and

its tilti1oel ahieveiyodws t healrat tdﬁPIQSfﬂd kén@h|f§1dﬁdg bagp j Thst the

float 3 when it iQddddied red athyvebyis8ohhe ¢arswgh disengageable axes

30, 31 positioned along the pivot axis A or the pivot

axis B, respectively.
Fig. 21B illustrates details from Fig. 21A, the
15 joints between the body 2 and each of the floats 3. The
hinges of floats connecting the float to the caisson are
made with detachable elements in order to allow indexing
of the upper hinge, for achieving the function of raising
each of the floats 3 with the associated ramp 4. Pivoting
20 of the float 3 relatively to the caisson 2 is performed
by means of the actuator 17 hinged at its end 27 on the
caisson 2 and at its opposite end 28 on the float 3. A
first joint between the caisson 2 and the float 3, the
lower joint, is determined by a first disengageable axis
25 30 positioned along the pivot axis A. This joint is
intended for deploying and folding back the float 3.
A second joint between the caisson 2 and the

float 3, the upper joint, is determined by a second



Figs. 22A-22D illustrate in four steps the 30 depl oynent of the ranps 4
relatively to the float 3. Each of the ranps 4 is jointed on a
corresponding float 3 and is actuated an actuator The 35 achi eved by
actuator 18 in deploynent and in folding back by nmeans of 18. joint of the
ranp 4 on the float 3 is a connecting ragk 25 on which is jointed an and
which itself is jointed by an axis 34 on 25 respectively. The actuator 18
is jointed on the connecting rod 25 to a pivot 33. The effective pivot axis
of the ranp disengagsablet axife 3 aasidjongbiateredPBnPEVES. 8YE 2BD as

36. 5Thus, the;doybipkepss i bheshaabedor Frgsted2pivdPififgbetdiAdianphd in
the folded bfafgagor?}dla'fr{dontﬁg tcg(isfslo%atz 3wﬁieg' the float 3 is entirely
deployed and when the question is then to give a tilt to
5 the float 3 and to the ramp 4 in order to bring the end
of the ramp to the height of the 1loading or unloading
bank.

The disengagement of the hinge along the axis A
is carried out by disengaging the axes forming the pivot.

10 This disengagement is carried out by an automated sliding
axis mechanism actuated by an actuator with a short
stroke. Once the pivot A has been disengaged and the
pivot B has been disengaged, the actuator 17 no longer
controls the deployment of the float 3 but the tilt of

15 the floats 3/ramp 4 assembly.

To summarize, when the axis 30 is disengaged and
the axis 31 engaged, the actuator 17 actuates the
deployment of the float 3. When on the other hand the
axis 30 is engaged and the axis 31 is disengaged, the

20 actuator 17 actuates the tilting of the floats 3/ramp 4
assembly.

Figs. 21C and 21D illustrate the pivoting of the
float 3 relatively to the caisson 2 in side views. Thus,
Fig. 21C illustrates the float 3 in the entirely deployed

25 position relatively to the caisson and its tilt
relatively to the latter. Unlike this, Fig. 21D
illustrates the float 3 when it is tilted relatively to
the caisson 2.

Figs. 22A-22D illustrate in four steps the

30 deployment of the ramps 4 relatively to the float 3. Each
of the ramps 4 is jointed on a corresponding float 3 and
is actuated in deployment and in folding back by means of
an actuator 18.

The Jjoint of the ramp 4 on the float 3 is

35 achieved by a connecting rod 25 on which is jointed an
actuator 18 and which itself is jointed by an axis 34 on

the ramp 4 and by an axis 35 on the float 3,



22B Ther anp4i sil | ustrat edi nt wosuccessi ve depl oynent posi ti onsat| esst hanand
at nore than 900 respectively, relatively to the float 3 Fig. 22C

Ther anp4i si | | ustrat edi na90position rel ativel yt ot hef| oat 3andi nentire

depl oyment. Fig. 22D The ranp is illustrated in an entirely depl oyed
condition relatively to the float 3 25 Accessorily, it wll be
noted that both jointed adjacent ranps on two floats on the sane side of
the 10 vehicle are not necessarily deployed or folded back simltaneously,
i.e. their noespeerivehyer mittieat eapbsrtPns et wden tIRIREASF emTcontilei ons
which are the,entitehy degl gyedopesidikeis and fihe @ntddeifolgedobaskis

positions, are not netessarily identical. Their shift

. may 15 be for exanple
the one il| ufrBPedTPAPFi‘gs e Y 25, tiReR 168t Iloga%/%e’g%ﬁe?ﬂ%éroPags
are observedrigstheapiyob axi se. In the fol ded-back position, as

in the depl oyed position, e ramp 4.is | ocked tively th I 3 20
by mecharm sms COﬂth??%%’f%gﬁlFﬁg%C§%F§S5J§hEFH%%%%%Iéﬁg %%Q?hegﬁ%Qg%?ion.
The mechani saseessentially conprise short stroke actuators and | ocks of the

hammer or hogk types | Hill 4185 e/ difed | back r@bRa 81 85KoRT thBef10at

3

Fig. 22B|The ramp 4 is illustrated in two successive
deployment positions at less than and at more

than 90° respectively, relatively to the float 3

Fig. 22C|The ramp 4 1is illustrated in a 90° position
relatively to the float 3 and in entire

deployment.

Fig. 22D | The ramp is illustrated in an entirely deployed

condition relatively to the float 3

Accessorily, it will be noted that both jointed
adjacent ramps on two floats on the same side of the
10 +vehicle are not necessarily deployed or folded back
simultaneously, i.e. their momentary intermediate
positions between the extreme conditions which are the
entirely deployed positions and the entire folded back
positions, are not necessarily identical. Their shift may
15 be for example the one illustrated in Figs. 22B and 22C,
when both floats and their ramps are observed in the
pivot axis.
In the folded-back position, as in the deployed
position, the ramp 4 is locked relatively to the float 3
20 by mechanisms controlled from the cabin 5 of the vehicle
of the invention. The mechanisms essentially comprise
short stroke actuators and locks of the hammer or hook
type.
Thus, Figs. 23A-23C illustrate a lock of the
25 “hammer” type intended to lock the ramp 4 in the deployed
position. The hammer type lock therefore comprises as

indicated by its name, a mobile hammer-shaped portion 37,



25 "hammer" type intended to lock the ranp 4 in the depl oyed position. The
hammer type | ock therefore conprises as indicated by its nanme, a nobile
hanmer - shaped portion 37, 26 with the free end of the handl e of the hamrer
being pivotally nounted around an axis 38 positioned parallel to the
connecting edge of the float 3 located fagi ng the correspondi ng edge of the
ranp 4. Further, the ranp 4 is 5 provided with a housing in which a
retaining element 39 is positioned, with the shape of a two-pronged fork

i ntended to wetki wéde hérigeadend tdie pihgot hagdleckoB7.the hammer Thgingas

shown in Fi i@ét?alioy hBenReer depb@y@daand:nan- b ocked icardidd opaphilbe ranp
4, the lock 37 1s 10 held in a housing 40 of_the fl

_ at 3. . When
the ranp 4 i&Cehhfr EPPNEESEEFe #IdN i VoI AECRECK %Pq%i?q(§?c+?% HB%si ng
40, as showncbyr&sgon@Bidgasdgbaspinked echdpwar dsurhberamthéd. rakp theiend of
its pivoting, the pivoting |ock 37 is.located i ; i e
ranp 4 ard ehﬁgﬁéﬁg nW&tghéifB?ﬂségg 105 %h $n§§£%£¥¥§%£§?é@e§%lggng
back the ranps4 posithiof¢dat WBth hecHeclkihagpeof afhear akpo4psANgRE fFfork 7 is
opened by pi j he . pi k k i el i git-bak nBouskrRg340 made in
the fl oat 3.¥§g%ﬁg?§e€?o%%gégggc H%o??%?oﬁ? %ﬁg ?%&b%in?s Iock3d n %ge
float 3 by means of Heek: t @se $%%W@M%W%nﬁ3%esggh§q%l PBWﬁSngX nts:
a hook 42 pi ypgallon-Meoded abeandien @f st ebhmphe: floae Jocamd Tt uat ed

by an actuator_44 so as to,engage @gn a_.pad, 45 integral with 25 the ranp 4
or to dﬂébngaﬁédfFBn?th%uFéPﬁeﬁg ﬁﬁeﬁthERPSEk§rs actuated in order to |ock
or unlock the ranp, whenhoeake42 rsnpi vot edsby erftel redtyuat deptdy iy ot &hiey

mounted on the float 3. Fig,,24A il r at k eggaggdwhn Lhe pad
45, the rarrppilVB ing t Oeér?{ I 8gk§9éonhg?e: ?Jlt{g%t hgﬁlsﬁﬁ 0 {l(%'e f ol ded- backlg}'e

condition. URLgke2BRi endrilps 2aBrotedistpuatdst kBehd@M A 4i sRhghfedefom

the pad 45, Lhe fAPedvh %gf,or@n@op&%;g%gbew&l gokegs onothedd oph 3, it

may therefore be deproyed. Figs. 25-28 illustrate |ockin ans Qy whi ch

two 35 VkEhi Cheusiay be PEkBE EaTBadh 28thERIBY Sthditd 195 SO1% &Y when t he

depl oyabl e el enents oh betharelidesofreolding back the ramp 4 on the
float 3, the locking of the ramp 4 on the float 7 is
opened by pivoting the pivoting lock 37 in its initial
housing 40 made in the float 3.

20 In the folded-back position, the ramp 4 is locked
on the float 3 by means of hook type lock which comprises
the following elements: a hook 42 pivotally mounted
around an axis 43 of the float 3 and actuated by an
actuator 44 so as to engage onto a pad 45 integral with

25 the ramp 4 or to disengage from the latter. When the lock
is actuated in order to lock or unlock the ramp, the hook
42 is pivoted by the actuator 44 pivotally mounted on the
float 3. Fig. 24A illustrates the hook 42 engaged on the
pad 45, the ramp 4 being then locked on the float 3 in

30 the folded-back condition. Unlike this, Fig. 24B
illustrates the hook 42 disengaged from the pad 45, the
ramp 4 therefore no longer being locked on the float 3,
it may therefore be deployed.

Figs. 25-28 illustrate locking means by which two

35 vehicles may be locked to each other by their floats,
i.e. when the deployable elements of both vehicles are
deployed in a half-short deployment. The locking means



deployed in a half-short deploynment. The | ocking nmeans 27 include a nale
portion and a fenmale portion nmounted on the faces of the floats intended to
conme into contact with the corresponding faces of the floats of another
vehicle according to the invention. 5The female portion, illustrated in
Fig. 25, conprises, housed in a housing 9 forned in the interface of the
float 3, a pivotable hook 51 conforned so as to be pivoted by the male
portion, upon introducing the latter into the housing 50, in the position
illustrated inclod€i g MwElangoirtiondeand oabef guialst edOr bjoneamiryfedh on

control l'ed | gMer Pged NLP aﬁrﬁé semaagenemtmal 0B rebeasiing d heorieher
portion. The male portion,illustrated in Fig Qa 5§Pr|ses protrusjvely

mount ed on t Hetinttdid aceraesprEdingf | Hages, Cg hE RALH QdnePBPEBBT peda
shape with av@Mi@Mbdabc&falﬁgdt@r@Médgﬁvéhtboﬁn aperture 54 |nto whi ch t he

pi voti ng hook 51 en es in order to |ock e rtlon he hgusi ng
50 and to thereby | obRet h&SFRI&t &§¥W%ﬁfthe %gﬁ8g5§£F|on mnth %ﬁe ?EOat

provi ded witbothei28shohsiingd5@n a housing FHQsfoldédntn 28h¢| Lnserfaeet wo
[roats of 2 SEhLALeasa0rd 1e LIV ANAOnL AL eI IdaTBS Nes SLdepal he

hi nges whi ch " connéec emto the cai sson of the vehic hei r
f ol ded- back PawpsedwWhlyl dhchembe | ROEEiABes UEPTH G HQBIH NS FRe udREEEED i n

Fig. 26 are ppeyi dege Wikdld OeKi Ny ”Blleh andhd eprlse tpemt | ensusthetiedt efhaces
of the floats illustrated |n 28 are only proevged W th Iocklng fgnale

portions? 2BigtafRs and 1in OIgdq_r AP afhi RIRESEhi AYe MFATTR &

el enments 5 su@hta51maassq&&e&2) 51J0a&stb3)aandiiammgaﬁéWentor@dsatebneach
ot her on a seli g Iggd ro Ilng gase (1) when the vehicle is in a

f ol ded- back t&nf i Por dPPVi-dg over firm ground and conforned so

t hat they nay be depryed mabmsvemsmﬂ3omutt1rk¥qﬁ§ﬁaQQﬂ:a lighgi Fd@i-nal7 axi s

10 (A) of th Mgegeg&(ﬁté wéf%%%n\e%@ cbe h_affe ahﬁeereacw tde angleher

vehi cl e of t a pontoon _or err¥ to breach a

wat er - fﬂﬁiedféﬁéﬁlﬁb an qaﬁnﬁau aadQEQiﬁﬁ%neBeE?ﬁé Hth 6r der
to begin to Q?Ebﬂdemet@be@ﬁaliﬁ8b£HEHE%iﬁhb@ﬁoapebegrensnglhmo which

the pivoting hook 51 engages in order to lock the male

portion in the housing 50 and to thereby lock the float

bearing the male portion with the float provided with the
20 housing 50.

Figs. 26 and 28 illustrate two floats of a
vehicle according to the invention as seen from the side
of the hinges which connect them to the caisson of the
vehicle, and with their folded-back ramps. While the

25 interfaces of both floats 3 illustrated in Fig. 26 are
provided with locking male and female portions, the
interfaces of the floats illustrated in Fig. 28 are only

provided with locking female portions.



15 deploy the elenments on the other side of the rolling base (1) in at

| east three different configurations, characterized in that the elenents (2
to 4) on each side respectively include fromthe inside outwards in the
depl oyed configuration a caisson (2), a float (3) and a 20 ranp (4) which
are hinged together in a Z-configurationz28 2. The anphi bi ous
vehi cl e according to claim1l1, characterized in that it is confornmed so that
in a first deploynment configuration, the elenents (2 to 4) on each side are
depl oyed mnimally, each of the floats 5 and ranps (4) being | ocated
underneath the correspondi ng depl oyed n (2). 3. The
anphi bi ous vehicle according to claiml1, characterized in that it is
conforned so that in_ a seco d de Iqﬁgent confi gurati,on, nge eIe nts 2to

4) on 30 one side ar& deplo TPYS antt et Sl it 1(“§t8 he
ot her side asachntaselcyu@eplrxsyedz) floats 43) Thendanphinbsoués vehitolred

acoording, {octkdl Batn SRS 1701 P Lol o) 500100 MEAa80 (Mholedn 2

third depl oyrrent confi gur ati on, each’'side are
entirely depkdgedehicle is i, aﬁ@l%%hbw@u@ovéhg@r@ta@@oi@ﬂrnglmo'mgau m

1, characterpRe i Ritkhat gkbuhd CQREOTEBErSAnddatso Wiahat t
vehi cl es are connected in order to forma pontoon or a ferr the ranps (4)

are not depl 8§BA¥RY fdagisye seded Widh ﬁﬁ%ﬁ%‘?m%%t?n&oﬁaﬁﬁu%j"’ééeﬁt"ls
vehiclesno (a) of the mwlﬁuws y)ehméze ekeovrdhigleohasy aQfon tdie

claims 1 to 5 harac rized t nprises on the cai,sso ) _and
on the fl oat %’1(: F‘ngiﬁﬁﬁ eY%iﬁéﬁ{Lg (%g a‘T’?%?M ngesajtgrll’eas‘—tot\rgoé‘bhlacl es
to be !ockedpppgepherorl re ofeleryt bof _@maaa;rbra dgeter-filkedyope&nifige and
anphi bi ous V?Bbqhaiﬁﬁcghﬁéﬂléﬁhéﬁé“&gvice conformed in order to begin

to deploy the elements on one side before beginning to
15 deploy the elements on the other side of the rolling base
(1) in at least three different configurations,
characterized in that the elements (2 to 4) on each side
respectively include from the inside outwards in the
deployed configuration a caisson (2), a float (3) and a
20 ramp (4) which are hinged together in a Z-configuration.
2. The amphibious vehicle according to claim
1, characterized in that it is conformed so that in a
first deployment configuration, the elements (2 to 4) on
each side are deployed minimally, each of the floats (3)
25 and ramps (4) being located underneath the corresponding
deployed caisson (2).
3. The amphibious vehicle according to claim
1, characterized in that it is conformed so that in a
second deployment configuration, the elements (2 to 4) on
30 one side are deployed minimally and the elements (2 to 4)
on the other side are entirely deployed.
4. The amphibious vehicle according to claim
1, characterized in that it is conformed so that, in a
third deployment configuration, the elements (2 to 4) on
35 each side are entirely deployed.
5. The amphibious vehicle according to claim
1, characterized in that it is conformed so that, when at



10 6, characterized in that the |ocking elenments (50, 53) are positioned on
each caisson (2) and float (3) interface, symetrically, in order to be
abl e to achieve any type of connection between two vehicles. 8. The
anphi bi ous vehicle according to claim6 15 or 7, characterized in that the
| ocking el enents (50, 53) include on eachocaisson (2) and float (3)
interface male | ocks (53) and femal e | ocks (50). 9. The
anphi bi ous vehicle according to any of clains 1 to 8, characterized in that
each fIoat-rEQQSQotagseW@hwqiksA4Frenc¢96@§0§¢§engagéaﬁkﬁfhﬁﬁge§°€®0 a31)

so that dependhfgoRnothg ?@9%93”%%/‘1‘ a@gMeife Cr@ﬁ'&éb edacfiafBe

actuator (1 may control the deploynmen{ or_ the t||t|ng g
correspondln@1¢$%aﬁs?%nﬁoés§%H%F9°?§ecﬁ}ngngbEc??@%Fﬁ tzge icles.
6. The amphibious vehicle according to any of

5 the claims 1 to 5, characterized in that it comprises on
the caissons (2) and on the floats (3) locking elements
(50, 53) allowing at 1least two vehicles to be locked
together in order to form a bridge or a ferry.
7. The amphibious vehicle according to claim
10 6, characterized in that the locking elements (50, 53)
are positioned on each caisson (2) and float (3)
interface, symmetrically, in order to be able to achieve
any type of connection between two vehicles.
8. The amphibious vehicle according to claim 6
15 or 7, characterized in that the locking elements (50, 53)
include on each caisson (2) and float (3) interface male
locks (53) and female locks (50).
9. The amphibious vehicle according to any of
claims 1 to 8, characterized in that each £float-ramp
20 assembly (3, 4) includes disengageable hinges (30, 31) so
that depending on the engagement/disengagement carried
out, a same actuator (17) may control the deployment or
the tilting of the corresponding float-ramp assembly (3,
4), respectively.
25



