7 June, 2006 1 AMPH Bl AN BRI DGE- FORM NG AND FERRYI NG VEHI?ZE&S@EEE&&EPD OF
THE I NVENTION 1. Field of the Invention The invention rel

anphi bi an bridge-formng and ferrying vehicle, conprising essentially a
self-propelled main floating body, two folding |ateral floating bodies,
and two laterally foldable, hydraulically liftable and | owerable folding
ranps, each conprised of a ranp base and a ranp tip. 2. Description of the
Rel ated Art Anphi bi gipiipsifoer frRrororg IR0 hnberEpiviec welircles are known from
Ger man published patent docunents 11 24 383 A, 19 49 206 A, 33 42 087 A as
wel | as 33 42 088 A They pAEKCRDEND SBH TEBSERVERIIpNOf a main floating
body, which conprises the required conponents for propelling the. vehicle
on land or on water, and two lateral floating bodies. During propelling on
| and, the two |ateral floating bodies are folded.inwardly onto the main

floating body UL .Orquerl.dt Q Provi ckan Een arrow road-sui tabl e contour. The
vehicl e can bé ‘dri nove in the water with the

| ateral floating bodies

The invention relates to an amphibian bridge-forming and
ferrying vehicle, comprising essentially a self-propelled
main floating body, two folding lateral floating bodies, and

two laterally foldable, hydraunlically liftable and lowerable

folding ramps, each comprised of a ramp base and a ramp tip.

2. Description of the Related Art

‘Amphibian bridge-forming and ferrying vehicles are known
from German published patent documents 11 24 383 A, 19 49 206
A, 33 42708773‘a$ wgl%_a§“33 QQHOBB A.  They are comprised
essentially of a main floating body, which comprises the
required components for propelling the vehicle on land or on
water, and two lateral floating bodies. During propélling on
ladﬁ, the two lateral fleoating bodies ére‘folded inwaﬁdly
onto the main floating body in order tﬁ p?ovide a8 narrow
road-suitable contour. The vehicle cén be driven into the
water and move in the water with the lateral floating bodies

in the folded position.



in the folded position. 7 June, 2006 2 When the anphi bian vehicle_is to be
used as a bridge or a ferry, the lateral floating bodies cally
unf ol ded outwardly by 180 degrees so that a stable floating position and a
great carrying capacity can be obtained;2in this way, even great weights
can be supported thereon. In addition to the main floating body and the

the afore descri bed anphi bian vehicles are

| ateral floating bodies, the j
provi ded with We@psthi eénpbhbbie Hebdefer iabte bedusaie acannecidga §rom

t he bank or shore to the anphibian vehicle and fromthe anphi bian vehicle
to a nei ghfenyy aiphi biteraleflekeinFhbsdicanpse hhdmandti d4n Lge, are
stored adjacent and atop one another on the folded |ateral floating bodies

or in mandlilegd uhoinas diet ieen 8 hedegi e § | oat thgt bed¥tanpd <t A o £1alded
In order to nove the ranps fromtheir transport

| ateral floating bodies.
posi ti onporitlienl angi taudimalt darectimn caiadiey asmhibi appyghihele isRto their
position of use in a direction transverse to the transport direction,

sui t abl ethassial ngedevi gesatl Qe iYAPI&n Fe RPNALETA0E 35S .

In addition to the mainrfloating body and the lateral
floating bodies, the afore described amphibian vehicles are
provided with ramps which enable a comfortable and safe
connection from the bank or shore to the amphibian vehicle
and from the amphibian vehicle to a neighboring amphibian
vehicle. These ramps, when not in use, are stored adjacent
and atop one another on the folded lateral floating bodies or
in matching cutouts between the main floating body and the
folded lateral floating bodies. In order to move the ramps
from their fféhspoif pdéitidn‘iﬁ fhé lbngituéiﬁai-dirécﬁiéﬁ‘
of the amphibian vehicle into their position of use in a
direction transverse to the transport direction, suitable
assisting devices, for example, an on-board crane are
For moving the ramps and

provided on the main floating body.

for operating the on-board crane, several persons are

required as operating personnel. They must work on the deck

of the amphibian vehicle where they are completely

unprotected. This is unsatisfactory.




provided on the main floating body. For noving the ranps apd_ for ating
persons are required as operatﬂﬁﬁﬂgﬁ%ggﬁﬁil.

t he on-board crane, several
of the anphi bian vehicle where they are

They must work on the deck
conpletely unprotected. This is unsatisfactory. 7 June, 2006 3 A further

di sadvant age of the known solution is that the individual ranp el enents
are relatively narrow, in particular, have a wwdth | ess than half the

wi dt h of the mii durftheart idig duboantage sofrefanes kiewn oscéachosi des dfhdatheche
anphi bian vehicle two spaced-apart ranp elenments are required when the

roadway i sndé¢edddal ofampr elieignten\wre/ efdld tesvsemasréwycks or tanks.
When it is desired, for safety reasons, to close the gap between the two

ranps, adgiitopalafpaguey Bl ateshMsss e dm IR Wi i PHShD8he main
transported | oosely on the anphibian vehicle. Initially, those ranps were

d. i | hengt bt diepgt h
rigid, Hoeyaring oyl i nihed hBsht kane! b %gfgmfollguﬁgchg g%r%% EmBAPOL b an

vehicle. In subsequent developnents, so-ca

used. They @ SUUYLLAIeddeapolded RbabenBntle . 2WPHLRLAY ed when the

roadway is neaded for carrying heavy vehicles such as trucks
or tanks. When it is desired, for safety reasons, to close

the gap between the two ramps, additional roadway plates must
be inserted which must be transported loosely on the

amphibian vehicle,

Initially, those ramps were rigid. -Howewver, this
limited their length to the length of the amphibian vehicle.
In subsequent developments, so—called.folding ramps have been
used. They are stored in the folded state on the amphlblan

vehicle when not in use. In the p051tlon of use, they can be
unfolded so as to have almost twice the length of the

amphibian vehicle. Such folding ramps are described in

German published patent documents 19 49 206 A, 33 42 087 A,

and 33 42 088 A. The configuration described in 19 49 206 A
has moreover the advantage that for moving the folding famps
from the transport position into the position of use, an on-
board crane is not required beacause the folding ramps are

connected to an upright center part providad on the deck of




vehi cl e when not in use. In the position of use, they can Eel unfgb@gf SO
as to have alnost twice the I ength of the anphibian vehic A di ng
ranps are described in German published patent docunments 19 49 206 A, 33

42 087 A, and 33 42 088 A. The configuration described in 19 49 206 A has
nor eover the advantage that for noving the folding ranps fromthe

transport 1 40Nz -1 he I tl.qQn se, an,on- board crane is_ not
requiredtgggztigﬁtﬂ£g%gT%$n%gg n%éaafgkaggﬁﬁgcﬁgguﬁoaaﬁﬁﬁﬁ%iﬂ& ¥hfer part
main fl oating body and rotatable

provi ded ck of 7 June, 2006.4 the | .
about a \?Eel‘r%t F%%leg}( AR A D SHMIE FERPsCAr@ EBRBr P3&@  ohd atunis base,
to the rotatable center part and can be lifted and

whi ch is__connect %
| ower ed B?nﬁggﬁsedgf hyditadate @i ndeantenre st rang cip, bewliiditdds and
connecteﬁ to tHe free end of the ranp base and can be pivoted, also by
hydr aul i t¥GF FHIBYs "egBSuC 15y Fagldes cy et igeahdt aeramphe ipanp base
and the rapp tip is configured such that the ranp tips rest against the
under si d8*16%? {ReCPERBChade tPnthRe finegnspol LMHddid imemp Asiséé i gnal by an
anphi bi an brjdge-fornm ng and ferrying

be pivoted, also by hydraulic cylinders, about 180 degrees.

The hinge between the ramp base and the ramp tip is

configured such that the ramp tips rest against the underside

of the ramp base in the transport position.

Additionally, an amphibian bridge~forming and ferrying
vehicle is being used in which the folding ramps are
connected to the front and the rear of the self-propelled
main floating body. For increasing the carrying capacity,
the ramp bases are provided with their own floating bodies,
An'édfanfagé dfrthis ﬁéhiéléAiS ﬁfé‘éféat‘leﬁéfh;-éoﬁp;i;ed
of the length of the two folding ramps and the lengtﬂ of the
main floating body, as well as its great carrying dapacity.
However, one problem is that the main floating body must have
a great width because of the required roadway width for the
above-mentioned large and heavy vehicles. Such a wide

contour however impedes fast propelling on land and on watar.
Rlso, when the ramps are unfolded, the operating personnel

practically has no visibility from the cockpit.




vehicle is being used in which the folding ranps are conngci&d tathF

front and the rear of the self-propelled min floating b

i ncreasing the carrying capacity, the ranp bases are provided with their
own floating bodies. An advantage of ths vehicle is its great |ength,
conprised of the length of the two folding ranps and the length of .the
main floating body, as well as its great carrying capacity. However, one

problemis that the main fl cHNMMYRHAE BEEL INYGNTIONGr eat wi dt h because of

the required roadway wi dth for the above-nentioned |arge and heavy
vehicl es. Such a wi de contour however inpedes fast propelling on |and and
on water. Also, when the ranps are unfol ded, the operating personnel
practical ly hast nbs vasidbliety dfobhehpresekpi tnvéntime, 2006 Gr SHBMMARY OF
THE INVENTION It is an object of the present invention to provide an

anphi bi anmpHidgent @i dgeansrhiensyang fehigirgwoiehlictenbiies conaimaw
transport contour with a great bridge length and high carrying capacity.

I n accor danae rWt f A gy s eddnt yenti @, atfisat Sbridge length and

high carrying capacity.

In accordance with the present iﬁvention, this is
achieved in that the vehicle has the following features:
- a self-propelled main floating body:
- two foldable lateral floating bodies;
two laterally foldable, hydraulically liftable and
lowerable folding ramps, each comprised of é ramp base
and a ramp tip, respectively;
the folding ramps are connected to the lateral floating
bodies; I
the ramp tips, when the floating ramp is in the folded
position, rest on the topside of the ramp base;
the decks of the main floating body and of the lateral

floating bodies form a continuous roadway together with

the folding ramps.



achieved in that the vehicle has the follow ng features: E ﬁelf-gﬁgﬁelled
mai n floating body; two foldable |ateral floating bodies; y
fol dable, hydraulically liftable and |owerable folding ranps, each

conprised of a ranp base and a ranp tips respectively; the folding ranps
are connected to the lateral floating bodies; the ranp tips, when the
floating ranp is in the fol ded position, rest on the topside of the ranp
base; the decks of the main floating body and of the lateral floating
bodi es forma conti nuous roadway together with the folding ranps. 7 June.
2006 6 The pr &entorasasnt i bwvalsbornpl 89semplayfigipdfpeIMtiadtPs Hawester ar e
connected on the outer longitudinal sides of the wunfolded |ateral floating
bodi es. Abwkhersare tdammedthed aeclidse ofutére hengifldanang siakhs arfd tdfe t he
floating bodies provide a roadway so that the bridge length with

ltﬁfaer?lol dhiigldandps atefralldel adas iony espicesli ndity Ené asged. tThe, the
decks of the main floating body and of the lateral floating
bodies provide a roadway so that the bridge length with the
folding ramps unfolded is correspondingly enlarged. The
topside as well as the underside of the folding ramps are

used as a roadway. Moreover, almost the entire length of the
main floating body is available as a roadway width so that
the roadway can be used safely even in the case of problem

loads under problematic conditions. When the amphibian

.vehicle is used as a ferry, a large base surface area is

available for transport.

Furthéf'éaﬁéhtaééé_of tﬁe'invénﬁiéﬁ fééidé-in_thét the
ramp tips, in contrast to the prior art, are folded against
the topside and not the underside of the ramp base. In this

way, in the case of the folding ramp being in the folded

position, the complete ramp adjusting travel in the downward
direction is maintained and the overload safety provided by

the pressure relief valves on the ramps cylinders remains

effective.



topside as well as the underside of the folding ranps are _used ai
roadway. Moreover, alnost the entire length of the main fEdiQEﬁg—ﬁEH@ S
avai l able as a roadway width so that the roadway can be used safely even
in the case of problem | oads under prob¥ematic conditions. Wen the

anphi bian vehicle is used as a ferry, a |large base surface area is

avail able for transport. Further advantages of the invention reside in that
the ranp tips, in contrast to the prior art, are folded against the
topsi de and not the underside of the ranp base. In this way, in the case
of the fol di ngiamp beiblgei nebheleokdedrdpogi tPohiret Aavsanl @t ethanp
adjusting travel in the downward direction is maintained and the overl oad
saf ety proliddedy byampgheipressureanspoet pabivesonn(fhédeahpe it ioderare
remains effective. 7 June, 2006 Since in the vehicle according to the

I nvent i oartrhegsikolodi rthe anguisn | Ml ddteiig dnsppritrposveroal (f abdetheposi ti on)
are arranged on the main floating body transversely to the | ongitudi nal

di recti onopfrithaivehi eligedtien wsttmotvdiel clreot ajiedl hefhiot enbei pa unf ol ded.
Al so, no | oose parts nust be
rotated before being unfolded. Also, no locse parts must be
handled anymore. In this way, it is possible to control all
folding and unfolding steps from the interior of the vehicle,

cptionally by means of a computer. The operating personnel

no longer must leave the protected vehicle area.

According to a first‘embodiment of the invention, the
folding‘ramps have a wedge-shaped cross-section and the deck
of the lateral floating bodies is slanted in a complementary
or matching way. In this way, the folding ramps can be
placéd‘af-Stdred-ﬁithbut géps oﬁ“thé iatéfai fldéfiﬁg 56éiés.

A planar roadway thus results because of the wedge shape.

As menticned above, all of the pivoting steps are
realized by hydraulic cylinders provided on the vehicle. 1In
special cases, it can however be advantageous when certain
elements are rigidly coupled to one anéther. In this

connection, the hinges between the lateral floating bodies



handl ed anynore. In this way, it is possible to control al f ol di nd
unfol ding steps fromthe interior of the vehicle, optionaL#@EBQnggﬁg of a
conput er. The operating personnel no |onger nust |eave the protected
vehicle area. According to a first enbodénent of the invention, the

fol ding ranps have a wedge-shaped cross-section and the deck of the

| ateral floating bodies is slanted in a conplenentary or matching way. In
this way, the folding ranps can be placed or stored w thout gaps on the

| ateral floating bodies. A planar roadway thus results because of the

wedge shapel the Femlp Qe ahovsetwéen ofhé hea phvolbagistepods eand adld zed by
hydraul i c cylinders provided on the vehicle. In special cases, it can

hovever bgtagdyantragaeuh MGl taime © anBs are £h8sdl YaGceup! ed fig one
another. In this connection, the hinges between the |ateral floati'ng

bodi es 7C€H??in§0g?a§k@@§ the M hasepr between the main floating body
and the atera oating bodies cone to mnd. In these cases, rigid

coupling brackets can be nounted. In particular, in the area between the
mai n floating
In particular, in the area between the main floating

body and the lateral floating beodies, multi-stage, in
particular, three-stage coupling brackets were found to be
advantageous. In this way, the ramp adjusting stroke can be

significantly enlarged for the maximum ramp slant still

permitting driving.

It is understood that between the ramp base and the ramp
tip detachable hinge couplings must be provided in order to
provide a bending-resistant connection of the two elements.
fhése hinge béﬁﬁliﬁgs‘héwévefqéléénprbﬁideAtﬁe poééibilit? éf
coupling the folded ramps of two neighboring aﬁphibian
vehicles with one another in order to provide in this way a

ferry of twice the width or a bridge of a corresponding great

length.



body and the lateral floating bodies, nmulti-stage, in pariifulargqgé
t hree-stage coupling brackets were found to be advantage A way,
the ranp adjusting stroke can be significantly enlarged for the nmaxi num

ranmp slant still permtting driving. It9is understood that between the
ranp base and the ranp tip detachabl e hinge couplings nust be provided in

order to provide a bengrBgrr 8E5ERABLTHRNBRC IHLAN s two el enents.

These hi nge couplings however al'so pr ty of coupling the
fol ded ranps of two nei ghboring anphibian vehicles with one another in
order to provide in this way a ferry of twice the width or a bridge of a

correspondi ngygr en th. 7 June, 2006 9 BRI EF DESCRI PTI ON OF THE
he ERLuhen?
raw

DRAWNG In t ng: E?g | shows a side view of an anphi bi an
bridge-formng and ferrying vehicle in the position for transport on | and;
Fig. 2 shows a cross-section along the line Il-11 of the anphibian vehicle

according to .1 .
ﬁidq 1 'shows a side view of an amphibian bridge-forming

and ferrying wvehicle in the pesition for transport on land:

Fig. 2 shows a cross- sectlon alowg the line II-IT of the

amphlblan vehlcle according to Fig. 1:

r

Fig. 3 shows the vehicle of Fig. 2 with the lateral
floating bodles in the unfolded p051t10n,
_Fig. 4 shows tha vehicle of Fig. 3 with the folding

ramps shown in different folding positions;

Fig. 5 shows a ferry formed of two .amphibian vahiclas

Couo¢ed along -their short edges;

Fig. 6 shows the vehicle of FPig., 3 in another bperat‘ng
L Al

dosition:



Fig. 3 shows the vehicle of Fig. 2 with the |ateral floatgng Rodtgi in t he

unfol ded position; Fig. 4 shows the vehicle of Fig. 3 with

ranps shown in different folding positions; Fig. 5 shows a ferry forned of
two anphi bi an vehicles coupled along th@ir short edges; Fig. 6 shows the
vehicle of Fig. 3 in another operating Position; 7 June, 2006 10 Fig. 7
shows a ferry forned of two anphi bian vehicles in the operating position
according to Fig. 6; Fig. 8 shows the anphibian vehicle of Fig. 4 with a
first configuration of a landing ranp; and Fig. 9 shows the vehicle of Fig.
4 with a secondigonfi ghoati an fef riyhéokraerdi od raap.anphlinesn 200Ri¢les in
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1 is a side view of an

anphi bi ant s | siger 4 01 M@ ngo 8ndioherneybprgivghicel &iign tehe position for
transport on land; Fig.

Fig. 8 shows the amphibian vehicle of Fig. 4 with a

first configuration of a landing ramp; and

Fig. 9 shows the vehicle of Fig. 4 with a second

configuration of the landing ramp.



2 is a cross-section along the line Il-I1 of Fig. 1. The éeEiclegEgsia
wth a cockpit 8 and I age

sel f-propelled main floating body I
9. Two lateral floating bodies 2 are connected by neans of hinges 5 to the

main floating body 2. Between the main {l oating body 1 and the |ateral
Is formed in which two folding ranps 3, 4 are

floating bodies 2 a cutout
arranged. These f ol diggek ABPSOR’ S SAEPERERRAELA rhaldh ASErd and a ramp
tip 4. The folding Tanp : gi t udi nal
edges of the lateral floating bodies 2 and have a wedge-shaped cross-

section. The |ateral deck of the lateral. floating bodies 2 has a matching
gsition illustrated in Figs.

sl anted shape._.ln tQis mayé.in t he tr&nspo[t ]

1 and 2, all par¥s 1,3 d351ge Vigw Qi agneTRidtian % Hdge - fosmpner and

spaci ng renai nin t her ebet ween. The width of the folding ranps 3, 4
wWibttin tpRrePsatépnt herl EngRsPeT tt et neamdf | Bagi ng

cor r espords T
body 1. Fig. 3 shows the vehicle of Fig. 2 with unfolded lateral floating

bodi es 22 Tfe BwWfeEISSSadrian ahlspos tthha Lind Bfel? 0dnéig2006. 12The
vehicle has a self-propelled main floating body 1 with a

cockpit 8 and an undercarriage 9. Two lateral floating

bodies 2 are connected by means of hinges 5 to the main

floating body 2. Between the main floating body 1 and the

lateral floating bodies 2 a cutout is formed in which two

folding ramps 3, 4 are arranged. These folding ramps are

comprised of a ramp base 3 and a ramp tip 4. The folding
ramps 3, 4 are connected to the oﬁter'longitudinal edges of
the lateral floating bodies 2 and havq a wedge-shaped cross-
section. The lateral deck of the lateral. floating bodies 2
has a matéhing sléntéa Shépé.'inlfhisnﬁay, ih thé ﬁfénspogﬁ-
position illustrated in Figs. 1 and 2, all parts 1, 2, 3, 4
fit into one another without a gap or a spacing remaining

therebetween. The width of the folding ramps 3, 4 corresponds

to a substantial portion of the length of the main floating

body 1.

Fig. 3 shows the vehicle of Fig. 2 with unfolded lateral

floating bodies 2. The wheels 9 for transport on land are




not illustrated for sinplifying the illustration. Both foldin %

are positioned flat on the main deck of the main floating—bbﬂ&ELiﬂﬁithe

| ateral decks of the lateral floating bodies 2. Because of the wedge-shape
of the ranps 3 and 4 and of the matchingly slanted | ateral decks of the

| ateral floating bodies 2, the underside of the folding ranps 3, 4 provide
a substantially planar roadway. it is wunderstood that for this purpose not
only thenbapsildesstofatdw fdolsimyl i Appsg3rhd bhiuvakse ttilewir UBelehsi des are
configured as a roadway. Fig. 4 shows as a first practical enbodi nent the

vehicl e rofldiing Z2mpd B fol dimg peanpsidned fhadi bhethet mbdrdideck posi ti ons.
On the right side, the folding ranp 3, 4 is in_.the unfolded and stretched

state. RapR hase 3180¢ iyddyp 1 e fhaerl ye £9UPHEEKEOcENE NGl ftesral
Hydraulic cylinders 6 between the lateral floating body 2 and the folding

ranps 3, £ 45€0ab! Bobiiblsl B9 and ey igy 1fe thQidaPhi pdSo £OrHENG Anffdt 3SI de,
the ranp tip 4 rests flat on the ranp base 3 and the lateral deck 2.1 of

the latefah 412 2AYY maZenBRTRARS Rt edeld Gcokd NIEY che the' ranp
3, 4 can Iomere ?qﬁgtlve to the later fd %oatlng body 2.
lateral floatlng bodies 2, the underside of the folding ramps
3, 4 provide a substantially planar roadway. It is
understood that for this purpose not only the topsides of the

folding ramps 3, 4 but also their undersides are configured

as a roadway.

Fig. 4 shows as a first practical embodiment the wvehicle
of Fig. 3 with folding ramps 3, 4 in different folding
positions. On the right side, the folding ramp 3, 4 is in the
unfolded and sfretched state. Ramp base 3 and ramp tlp 4 are
fi#édly ébﬁﬁled toroné aﬁother.' Hydraullc cyllnders 6
between the lateral floating body 2 and the folding ramps 3,

4 enable lifting and lowering of the ramp tips.

On the left side, the ramp tip 4 rests flat on the ramp
base 3 and the lateral deck 2.1 of the lateral floating body
2. By means of a hydraulic cylinder 6, the ramp 3, 4 can be
lifted and lowered relative to the lateral floating body 2.

In this configuration, the roadway is formed by the underside




In this configuration, the roadway is fornmed by the undersi7di 7 Jgrb%G 2006

13 4.2 of the left ranp tip 4, the lateral deck 2.1 of the
floating body 2, the nmain deck 1.1 of the main floating body 1, and the
topsides 3.1, 4.1 of the right folding Banp 3, 4. Fig. 5 shows a ferry,

formed of two anphi bian vehicles, whose ranps according to Fig. 4 are
partially in the folded state and unfol ded state. The two vehicles are

coupl ed an 2 tée shdelwifthrthe ftdlpdidng ttenmpstiaraheddok dedl seat EheCoupl i ng
is effected by nmeans of hinge couplings 10 provided, on the one hand, on
the ranp 1hase B anthabinhBoai/her, haedmaion dews: rlanp af ptle magn 6 shows a
further operational position of the folding ranps 3, 4. On the right side,
Jodyi 8, conpl ehel Yopsfideded .and 4cdn die tihd tedglabd | ower ed

t he fol difrlg)artairﬂq]
by neans of the hydraulic cylinders 6. On the left side, the folding ranp
floati ng bodies 2

3, 4is a Wy olfgd putyrests flat against the latera
and the ﬁgﬁg'ﬁﬁéating body 1. In this position, the roadway is fornmed by
t he undersides 3.2, 4.2 of

Fig. 5 shows a ferry, formed of two amphibian vehicles,

whose ramps according to Fig. 4 are partially in the folded

state and unfolded state. The two vehicles are coupled on

the side with the folding ramps in the folded state.
Coupling is effected by means of hinge couplings 10 provided,

on the one hand, on the ramp base 3 and, on the other hand,

cn the ramp tip 4.

Fig. 6 shows a further cperational position of the

folding ramps 3, 4. On the right side, the folding ramp 3, 4

ié‘compiétely ﬁhfoldéd and can be lifted and lowered by means

of the hydraulic cylinders 6. On the left side, the folding

ramp 3, 4 is also unfolded but rests flat against the lateral

floating bodies 2 and the main floating body 1. 1In this

position, the roadway is formed by the undersides 3.2, 4.2 of

the left folding ramp 3, 4, the lateral deck 2.1 of the right

lateral floating body 2, and the topside 3.1, 4.1 of the

right folding ramp 3, 4.



the left folding ranp 3, 4, the lateral deck 2.1 of the right |ateral
floating body 2, and the topside 3.1, 4.1 of the right foﬁdlﬂ%&;3m¥3%, 4,
7 June, 2006 14 Fig. 6 shows that the length of the ranp base 3 coincides
with the width of the lateral floating biady 2 and that the length of the
ranp tip 4 corresponds approximately to the width of the main floating
body 1. Fig. 7 shows a ferry which is conbi ned of two anphi bian vehicles
whose fol ding ranps are positioned as shown in Fig. 6. The connection of
the two vehicles is realized in the area of the lateral floating bodies 2

whi ch have suirpbl e6 spuRki BEatyehell et hifs mwp@@@ Pesean be seen in
t he. precedi ng enbodi nents, the pivoting of the lateral floating bodies 2

rel ative dgirddiiedminch! Ak R9RAAY £l the neakirzad N EaNS BBdQYQrgH{ji c
cylinders 7 and pivoting of the folding ranmps 3, 4 relative t0 the Tateral

floatingchedi 852 R FBANSE OF nBYHEAH! §p QYEBEQE%?gﬁrgggﬁﬁ%ngi%&t&?@ f ound

that in certain applications a rigid connection antageous. This
to the width of the main floating body 1.

Fig. 7 shows a ferry which is combined of two amphibian
vehicles whose folding ramps are positioned as shown in Fig.
6. The connection of the two vehicles is realized in the
area of the lateral floating bodies 2 which have suitable

coupling eyes 11 for this purpose.

As can be seen in the .preceding embodiments, the
pivoting of the lateral floating bodies 2 relative to the
main floating body 1 is realized by means of hydraulic
éyliﬁdéfé 7 and"pivﬁéing of the.féldingwraﬁﬁs 3, é geiatige
to the lateral flcating bodies 2 by méans of hydraulic
cylinders 6. However, it was found that in certain
applications a rigid connection can be advantageous. This
holds true in particular when one of the folding ramps 3, 4

is used as a landing ramp.




hol ds true in particular when one of the folding ranps 3, 4 _is uaig ?s a
| andi ng ranp. 7 June, 2006 15 Fig. 8 shows a first enbodi u igid
connection between the lateral floating bodies 2 and the folding ranps 3,
4. Between the two parts a rigid coupling bracket 6' is provided. It can
either replace the hydraulic cylinders 6 or can bridge themrigidly. Fig. 9

shows a second enbodi nent of a rigid connection between the main floating
body 1 and the lateral floating bodies 2. Arigid coupling bracket 7' is
provi ded which either replaces the hydraulic cylinders 7 or bridges them

rigidly. In thg,illys d_e £, the.. i rack 7' _are aof a
th?ee-gtage coh%?@u?a?%@%%pfbé? iﬁg‘?ﬁ#ﬁ?ﬁgggiaﬁgﬁg §t5§§3d58°PH§FtﬁH@
angl e bet n e [ | oat i _ and the | ateral floating body 2 can
begrigidI%§§%$é$ntﬂghgggeg€épggoﬁ§$%%b#° lﬁziﬁﬂﬁt %eE%fgbﬁggEQWP%e

g tia is realized by nmeans

i ded., T fl dj t of the f . _
g¥O¥Leeh dr a fiCé%€w$%%ggéQEEWQﬁPPEtgpQLEEHE efbGEié LTCkRR ﬁ%véﬁtion

have been ) ,
provided. It can either replace the hydraulic cylinders 6 or

can bridge them rigidly.

Fig. 9 shows‘a second embodiment of a rigid connection
between the main floating body 1 and the lateral floating
bodies 2. A rigid coupling bracket 7' is provided which
either replaces the hydraulic cylinders 7 or bridges them
rigidly. In the illustrated example, the coupling brackets
7' are of a three-stage configuration providing three
coupling stages so thaﬁ the angle between the main floating
body 1 and the lateral floating body 2 can be rigidly set in
thrée.stéps. More orrfewef-théh fhree éfégeé één bé-pféﬁidéa;
The fine adjustment of the free ramp tip is realized by means

of the hydraulic cylinders 6.

While specific embodiments of the invention have been
shown and described in detail to illustrate the inventive
principles, it will be understood that the invention may be

embodied otherwise without departing from such principles.



shown and described in detail to illustrate the inventive pEinciglgsi It
w Il be understood that the invention may be enbodied oth ' ut
departing fromsuch principles. 7 June, 2006 16 What is clained is: 1. An
anphi bi an bridge-formng and ferrying vehicle, conprising: a self-propelled
mai n fl oating body having a main deck; two relative to the main floating
body fol dable lateral floating bodies having a | ateral deck, respectively;
two hydraulically liftable and | owerabl e fol ding ranps conprised of a ranp
base and a ranp tip, respectively; wherein ranp base and ranp tip are
foldable relative to each other, wherein the bases of the folding ranps are
connected to the lateral floating bodies; wherein the ranp tips rest

agai nst the topside of the ranp bases, respectively when the folding ranps
are in a folded position; wherein the topsigles of the main deck, the

| at eral decks and the folding ranps when fully unfolded or the undersides
of the folding ranps when fol ded together forma continuous road surface.

2. The anpiWhatieclaimedid:e according to claim 1, wherein the fol ding ranps
have a wedge- shaped cross-section and wherein the decks of the |ateral

floati ng bodi es have a matching
An amphibian bridge-forming and ferrying vehicle, comprising:

a self-propelled main floating body having a main deck;

two relative to the main floating body foldable lateral floating bodies having a lateral deck,
respectively;

two hydraulically liftable and lowerable folding ramps comprised of a ramp base and a
ramp tip, respectively;

wherein ramp base and ramp tip are foldable relative to each other;

wherein the bases of the folding ramps are connected to the lateral floating bodies;
wherein the ramp tips rest against the topside of the ramp bases, respectively when

the folding ramps are in a folded position;

wherein the topsides of the main deck, the lateral decks and the folding ramps when fully
unfolded or the undersides of the folding ramps when folded together form a continuous

road surface.

2. The amphibian vehicle according to claim 1, wherein the folding ramps have a wedge-
shaped cross-section and wherein the decks of the lateral floating bodies have a matching

slanted shape.



sl anted shape. 7 June, 2006 17 3. The anphi bi an vehicl e accordi ng tg glaim
1, further <conprising first hydraulic cylinders connect ed? 2 ral

floati ng bodies and the ranp bases and second hydraulic cylinders connected
to the main floating body and the lateral; floating bodies. 4. The
anphi bi an vehicle according to claim1, further conprising first rigid
coupling brackets connected to the lateral floating bodies and the ranp
bases and second rigid coupling brackets connected to the main floating
body and the Ilateral floating bodies. 5. The anphi bian vehicle according

to claimd4, whereiRythe JiN$iaAnekseE000a k¢ g1 69URLI BY diracket s o
several coupling stages.” 6. The anphi bian vehicle according to claiml1,

further .i.5i.ng ;det.ac i 4 . L, NgS HNng ot ses
e B i A A e
the laterpl 1 28th08:880LG% NS AP IML S¥hh AL ANEhhraliic

cylinders connected to the main floating body and the lateral

floating bodies.

4, The amphibian vehicle according to claim 1, further
comprising first rigid coupling brackets connected to the
lateral floating bodies and the ramp bases and second rigid

coupling brackets connected to the main floating body and the

lateral floating bodies.

5. The amphibian vehicle according to claim 4, wherein
the first and second rigid coupling brackets have several

coupling stages.

6. The amphibian vehicle according to claim 1, further
comprising detachable hinge couplings connecting the ramp

bases and the ramp tips.

7. The amphibian vehicle according to claim 1, whersain
the lateral floating bodies have coupling eyes arranged at an

outer side of the lateral Iloating bodies.



outer side of the lateral floating bodies. 7 June, 2006 18 The anphi bi an
vehicle according to claim1, wherein each one of the IateEaEEEEHEEEB§

bodi es has only one of the folding ranps connected thereto. 9. The
anphi bi an vehicle according to claim1, wherein a length of the ranp bases
matches a wdth of the lateral floating bodies. 10. The anphi bi an vehicle
according to claiml, wherein a length of the ranp tips matches a w dth of
the main floating body.

3. The amphibian vehicle according to claim 1, wherein
each one of the lateral floating bodies hzs only one of the

folding ramps connected thereto.

9. The amphibian vehicle according to claim 1, wherein
a length of the ramp bases matches a width of the lateral

floating bodies.

10. The amphibian vehicle according to claim 1, wherein
a length of the ramp tips matches a width of the main

floating body.



