;] 7"e3eVWH WES46T 7?i AMPHI Bl AN BRI DGE- FORM NG AND FERRYI NG VEHI CLE
BACKGROUND OF THE I NVENTION 1. Field of the Invention The invention rel ates
tio an anphi bi an bridge-form ng 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 conprlséﬂmﬂﬁléNﬂﬁﬁﬁGﬁéﬁﬁMﬂﬁhAﬁDﬁ@ﬁﬁYFWbVE ClBescri ption of the

Rel ated Art Anphi bi an brldg§$%%%gii&L%ﬁg§%§£h§h&gﬁﬁgﬂiCles are | >nown from
Ger man published patent do 06 A, 33 42 087 A as
wel |l as 33 42 088 A. They are conprised essentially of a main floating
body, which conprises the required conponents for propelling the vehicle on
| and or on water, and two lateral floating bodies. During propelling on

| and, the two ﬂateréhﬁi&kuﬂﬁJnﬁgmimyﬁﬁﬂyga'foIded inwardly onto the main
floating body in order to provide a narrow road-suitable contour. The
vehicle can be driven into the water and :hove in the water with the

| ateral floating bodies in the fol ded position.
The invention relates to an amphibian bridge-forming and

ferrying vehicle, comprising essentially a self-propelled
main flecating body, two folding lateral floating bodies, and
two laterally foldable, hydraulically 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 42 087 A as well as 33 42 088 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 propelling on
land, the twe lateral floating bodies are folded inwardly
onto the main floating body in order to provide a narrow
road-suitable contour. The vehicle can be driven into the
water and move in the water with the lateral floating bodies

in the folded position.
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When t he anphi bian vehicle is to be used as a bridge or a ferry, the

| ateral floating bodies are hydraulically unfolded outwardly by 180 degrees
so that a stable floating position and a great carrying capacity can be
obtained; in this way, even great weights can be supported thereon. In
addition to the main floating body and the lateral floating bodies, the

af ore descri bed anphi bi an vehicles are provided with ranps which enable a
confortable and safe connection fromt nk oy _shar th i hi_an
vehicle and fr ?hﬁh%nﬁ%Pﬁ%%ha9eﬂ?§}%b§09§ E%iéﬁbggﬁﬁgggnﬁhiIﬁgﬁEVgﬁicle.
These ranps, when not jn_use e_stored adjacent and_atop one _another on

t he foldggqéﬁﬁﬁ%u{h?o ?Fﬁﬁabogiggéb?giﬁoﬁé%éh?ﬁa @Mggﬁ§§l&§ﬁEkn the main
floating bo nd the folded |ateral floatin dies. _In order, tq.nmove the
r anps frcﬁﬁﬁghégéHQEﬁﬁiﬁﬁfyp ¥ii§énd?ﬂr?ﬁ§ angﬁ?tanEFa&ﬁ@e?ﬁ?@%l5ﬁ t he
anmphi bi an vehicl e iq%o their position of use.tn a diEectkgn.tr%ngerse to
the transfortt i 1§ o, IEERE abPEX BERP sERRGCURY i B, PPoPPERAMSIE, “an
on-board crane are provided on the main floating body. Fo% novi ng the ranps
and for JpEratidly t He' oh-DbarH EFapRTSseIRraf 68??85 edy EPPEGGTed as
operating personal They nust work on the deck of the anphibian vehicle
where they are conpletely unprotected. This is unsatisfactory. 3 A
further disadvantage of the known solutjon {s that the ingividual ranp

el enents are rélat %leorhaF?oWeiIﬁab%rﬂQ%Ha?g R3G¥ andi §tF Héd&ehan hal f
the width of the main floating body. This neans that on each side of the
anphi bi arf A& iA1%E Qb ¥packye apaPT € r arpCeli BAEntEPAL B FBqUPFEF L fife R TEhe
roadway i s needed for carrying heavy vehicles such as_trucks or tanks. Wen
it is dedinaddgdrisHE eﬁm%a@bh%b epoklose thBigEp2BetweBA ERES wo ranps,
addi tional roadway plates nust be inserted which nust be transported

| oosel y &oREtEfphi Bidh Vehikiek ¢hishereytot Rdsearahpsiner ¥epigia.
However, this limted their length to the |length of the anphibian vehicle.

| n subsedqiehtf ey divp iRl san ceeh kel ¢ of @i dgheaFPBORANE BEPR1iGdEd. They
are stored in the folded state on the anphi bian vehicle when not in use. In
t he posi fViegH Gdfe -useLhaJreyr FEPS bev ek oreledi B o 88/ t B Ra§ECHPADSEIBGEBE t he

| ength of the anphibian vehicle. Such folding ranps are described in German
publ i she@nshtadiei® dotumishan g Pog ﬁel@%d4ga‘9%17al\, fhAdt339aP00885A0 The
configuration described in 19 49 20E A has noreover the advantage that for
movi ng t H& et & apsod Fdnve Heeeh aflspirdiposieabingnbedyhangoshei on of
use, an onboard crane is not required because the folding ranps are

connect edalsiegh Iadrd gt Eeoneingparedpedvi dbd ohdehetdeBRVef the reppsmain
floating body and rotatable about a vertical axis. The folding ranps are
conpri sedrof dhedip BasesPolnt dhe§ 5t Eomnbet Blefe t boRGidt vdinedbférestider part
and can be lifted and | owered by means of hydraulic cylinders, and a ranp
tip, whiof ithecommdtiiaicn ovehecie ebnepidtoely heopafbohasé wAd éanabe

pi voted, also by hydraulic cylinders, about 180 degrees. The hi nge between
t he ranp diasetdmn tthenzwgrse pto sthonfigusreersudhredbionhesuanpbieps rest
agai nst the underside of the ranp base in the transport position.

Addi t i onalslsyi,s tamaardgshi ey bf ddgexdrap hé ngeanehflepayd ngreehi eke i s being
used in which the folding ranps are connected to the front and the rear of
t he sel f pproopelddedmdilre fria@t | hgpdbdyy Fodyi ncFeashoygindetibar rginng and
capacity, the ranp bases are provided with their own floating bodies. An
advant ag€oaf apeirsabiely dilee ignthca gl eatahengt éivecahppésednsf athe | engt h of
the two folding ranps and the length of the main floating body, as well as
its greatregarimaidng capaerd yindHovewssnnehe plfloby emuss whak ohethmi defkoat i ng
body nust have a great wi dth because of the required roadway wi dth for the
above- nentfi aied ararigie isnd heaivyl v ebhetesthSpezra wodeleovaligur however

i npedes fast propelling on |land and on water. Al so when the ranps are

unf ol dedunihe teeereat | ndripes sosnetspracfacabty. has no visibility fromthe
cockpit. 5



SUMVARY OF THE INVENTION I T is an object of the present invention to
provi de an anphi bi an bridge-form ng and ferrying vehicle which conbines a
marrow transport contour with a great bridge |ength and high carrying
capacity. In accordance with the present invention, this is achieved in
that the vehicle has the followng features: - a self-propelled main
floating body; - tw foldable lateral floating bodies; - two Iaterally

fol dabl e, hydrﬁ%dfﬂ%&’ Jﬂé%@@g@tgeg b@""éﬁ@b Boff @'origltr Sy gﬁf s

conprised of a p, respectlve y, -
are conne%&%j”_ 4 riﬁ%eéféméﬁgéthgg relatively narrow, in

particular, have a width less than half the width of the main
floating body. This means that on each side of the amphibian
vehicle two spaced-apart ramp elements are required when the
roadway is needed 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. However, 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 amphibian
vehicle when not in use. 1In the position 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 2
has moreover the advantage that for moving the folding ramps
from the transport position into the position of use, an con-
board crane is not required because the folding ramps are

connected to an upright center part provided on the deck of



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 bodies forma continuous roadway together with
the folding ranps. G The present invention also enploys folding ranps

whi ch however are connected on the outer |ongitudinal sides of the unfolded
| ateral floating bodies. At the sane tine, the decks of the main floating

body and eﬁ?amgmi{agkﬁﬁgk;g};ogswg atPﬁdir%stfaﬁlra%\é[iﬁzd%b%d’toaadv*?é’r@pcé?agx.IL

bri dge | eng dirng ranmps unfo i's correspondi ngly en?grged.
foadvay. WGP obUBRE gl RELEC HeCoRETPE IPooarn o “RE T BT hgt body |s
fhe case 6P BFGBYamLTORE GHABE R0 gbFERAE e LOaTdA ORET Her § RE aIBt bf an'
{Fanspor t TOFSFEHopY aBUANrAREe dRe CRE T nUUALron e de i ‘THK CHe ramp

the: under €hgeh of ot RENPARECHag, TP (RFE RaY. Sin T EHb G1°T HEd o dling

{he. downvi? dPUTPBER ofL P8 i RYATAED Gnd Ve CorEr| Gd Ll Bty Brov ey by
the pressyre LelieT,YalYes Oflo! NELARR CYLindRls LGy, offective. 7

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 flocating body. For increasing the carrying capacity,
the ramp bases are provided with their own floating bodies.
An advantage of this vehicle is its great length, comprised
of the length of the two folding ramps and the length of the
main floating body, as well as its great carrying capacity.
However, one problem is that the main floating body must have
a great width because of the required rcadway width for the
abcve-mentioned large and heavy vehicles. Such a wide
contour however impedes fast propelling on land and on water.
Also, when the ramps are unfolded, the operating personnel

practically has no visibility frocm the cockpit.



Since in the vehicle according to the invention the folding ranps in the
transport position (fol ded position) are arranged on the main floating body
transversely to the longitudinal direction of the vehicle, they nmust not be
rotated before being unfol ded. Al so, no | oose parts nust be handl ed
anynore. In this way, it is possible to control all folding and unfolding
steps fromthe interior of the vehicle, optlonally by nmeans of a conputer.
The operating personnel no | Qng ot ect ed vehicl e area.
According to a first enbodi e e 511 he fol ding ranps have a
wedge- shaped cross-section and the deck of the Iateral floating bodies is
slanted in a conplenentary or matching way. In this way, the folding ranps
can be placed or stored without gaps on the lateral floating bodies. A
pl anar roadway-% ht ?%s%?i%cEeQQUEQeoP ERENhedg¥cBhApE. tRs PROTVEitnéd above,
all of the pivoting steps are realized by hydrauljc cylinders provided on
t he vehi @®h 4@#§%g%¥%¢g%a§%§ml“9 2RA ﬁ%ﬁéveﬁgbge§a9éﬁt§§ééﬁeCﬁﬁgﬁn@értaln
el enents are rigidly coupled to one another. In this connection, the hinges
bet ween the1a i@ ai 40 R@T hgCRBEPES $1thapdoFRatsr RipIEas e o theRsen t he
mai n floating body and the lateral floating bodies come to mnd. In these
cases, HhﬁQh(ﬁﬁﬁﬂY#ﬁﬁlﬁ%@k@%EYCan be mounted. In particular, in the area
bet ween t he min floating body and the lateral floating bodies,
mul ti-stage, in particular, three-stage coupling brackets were found to be
advantageous. In this way, the ranp adjusting stroke can be significantly
enl arged for the aeoorimmeanplshabbespreseper khvVenagodri thag. ikt is
understood that between the ranp base and the ranp tip detachabl e hinge
coupl i ngFhistvest ot ovhadledth e veldeele ohps o‘vhelefeggewdnggfﬁe@ugteant
connection of the two el enents. These hinge couplings however al so provide
the possibility oflcouptpall ethendbhdéboatmps bdywo nei ghboring anphi bi an
vehicles with one another in order to provide in this way a ferry of tw ce
the wi dth or avyityedddila toterspohtvapgligyeavdieagth. 9  BRIEF
DESCRI PTI ON OF THE DRAW NG I n the draw ng:

- two laterally foldable, hydraulically liftable and

lowerable folding ramps, each comprised of a ramp base
and a ramp tip, respectively;

- the folding ramps are connected to the lateral floating
bodies;

- 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.



Fig. 1 shows a side view of an anphi bian bridge-formng and ferrying
vehicle in the position for transport on land; Fig. 2 shows a cross-section
along the line Il1-11 of the anphibian vehicle according to Fig. 1; Fig. 3
shows the vehicle of Fig. 2 with the lateral floating bodies in the

unfol ded position; Fig. 4 shows the vehicle of Fig. 3 with the fol ding
ranps shown in different folding positions; Fig. 5 shows a ferry fornmed of
t wo anphi bi an vehicl es coupl ed along their short edges; Fig. 6 shows the
vehicle of Fig. 3 in another operating position; 10

The present invention also employs folding ramps which
however are connected on the outer longitudinal sides of the
unfolded lateral floating bodies. At the same tire, 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.

Further advantages of the invention reside in that 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.



Fig. 7 shows a ferry forned of two anphi bian vehicles in the operating

posi tion 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 second configuration of the landing ranp. 11 DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS Fig. 1 is a side view of an anphi bian
bridge-formng and ferrying vehicle in the position for transport on |and;
Fig. 2 is a cross-section along the line Il-Il1 of Fig. 1. The vehicle has a
self-propelled main floating body 1 with a cockpit 8 and an undercarri age

i1 oat i ng Bodye 2 Bebaedari s tharraat b o M i a1
e ranged. Ponatiot armbo Hain? SPETEHenn Rt GRS S BAE
the laterts 1iaed PG bhai B S RRACREVE RofuadeBikber Tost et on  “The
st ol ekl et sheral L geLne ot g, s, el o shaptco shope
Pher ebet webiatahebhf 6E R BPCRHeCPaPASRE r alpgcs P8 BODSEaponte dler Be | 0
substant el pord gL Ahe Lamptyol the s tlogtlog b L g2
wheel's 9 for fransport 90,4809 L€ o from the interior of the vehicle,
optionally 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
placed or stored without gaps on the lateral floating bodies.

A planar roadway thus results because of the wedge shape.

As mentioned 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 another. In this

connection, the hinges between the lateral floating bodies



13 not illustrated for sinplifying the illustration. Both folding ranps
3, 4 are positioned flat on the main deck of the main floating body 1 and
the lateral 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 lateral floating bodies 2, the underside of the folding ranps
3, 4 provide a substantially planar roadway. It is understood that for this
pur pose not only the topsides of the folding ranps 3, 4 but also their
undersi des are configured as a roadway. Fig. 4 shoms as a first practical
enbodi nent the vehicle of Fig. 3 wth folding ranp in different
fol di ng pysd tHemsramm bﬁéerPéhPe§Wéén the ﬂéPBl§60@§#§93bqﬂﬁsﬁﬂ¢{Wﬁ%
unfol ded and stretched state. Ranp base 3 and ranp tip 4 are fixedly
coupl ed tkrioriea anbt drekingyaedlrFcCEPRi Adeld NG - betlte dh CSife AcdtSS-alr #96ht i ng
body 2 and the folding ranps 3, 4 enable lifting and | owering of the ranp
tips. On ede)ily byaekethecananbet Mpuntedsts flat on the ranp base 3 and
the lateral deck 2.1 of the lateral floating body 2. By neans of a
hydraulic cylinder 6, the ranp 3, 4 can be lifted and |owered relative to
the lateral floating body 2. In his configuration, the roadway is forned by
tile undersidermpargiQupirt hen| ehe paap bﬁﬁwﬁentﬁéelE@éﬁaﬁhﬁ&ﬂ@ﬂ@ 1 of the
| ateral floating body 2, the main deck 1.1 of the main floating body 1, and
the topsikely End Vha_kﬁt@h@lrf@h@tibgdbﬁgieawmeJtArSEﬁ@e,5i@hows a ferry,
formed of two anphi bi an vehicles, whose ranps according to Fig. 4 are
partial | ydnt ichel Fol der s¢-aseagadconpoidedbsagkelsThe rewd ouell dlcedear e
coupled on the side with the folding ranps in the folded state. Coupling is
ef f ect ed dvardarnse®fs hi ne thipl vags tBeprawpded;uetiinhe sémeklzamdn or t he
ranp base 3 and, on the other hand, on the ranp tip 4. Fig. 6 shows a
further opardtfigmitposdtliaonged for tbhédihaginampsadp 4ladn tshe ldi ght si de,
the folding ranp 3, 4 is conpletely unfolded and can be lifted and | owered
by neans mefrmtihg ingréwdvingyl i nders 6. On the left side, the folding ranp
3, 4 is also unfolded but rests flat against the lateral floating bodies 2
and the main floating body 1. In this position, the roadway is fornmed by
the undersides 3.2, 4.2 of the left folding ranp 3, 4 the lateral deck 2.1
of the right |t éraalurfdeat iowd biddyt 2betmeen heheopamdebdsé, addl thk thepri ght
folding ranp 3, 4. 14

tip detachable hinge couplings must be provided in order to

provide a bending-resistant connection of the two elements.
These hinge couplings however also provide the possibility of
coupling the folded ramps of two neighboring amphibian
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.



Fig. 6 shows that the length of the ranp base 3 coincides with the width of
the lateral floating body 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 conbined 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 which have

sui tabl e coupling eyes BEIEDIDESCRIPTIOOSCE PBECBRAWENSeen in the prceding
enbodi ments, the pivoting of the lateral floating bodies 2 relative to the
main floating body 1 is realized by neans of hydraulic cylinders 7 and
pivoting of the folding ranps 3, 4 relative to the lateral floating bodies
2 by means of thydrauki-g.Gylyi:nders 6. However, it was found that in certain
applications a rigid connection can be advantageous. This holds true in
particul ar when one of the folding ranps 3, 4 is used as a |landing ranp. |~
Fig. 8 shows a first enbodinent wwth a rigid connection between the | ateral
floating bodigs,2 an ol.dizpg k4 23 and-arBeli the; _ A, rigid
coupling bracﬁe? 6:11 ?Egggo%iéggg F#gggﬁ eFPhnggggﬁggél?ﬁ%§%€d?§df?%§
cylinderg ~Fan. pri em.ri.gi.d El.g.. @ \F%gqp |, ephodi ment  of
arigid c%ﬁng%f?ggrge?gggﬁﬁghghnggﬁ ?FS&E#%S Séﬁgqﬁﬁﬁﬁ’ fheq?%tggg'
floating bodies 2. Arigid coupling bracket 7' is provided which either

repl aces the hydraulic cylinders 7 or bridges themrigidly. In the

illustrated eﬁ@?D'?:sﬁQSSCQUBEEQQ- Eeggghsaibngr%b%fl%j%%@§%§$§Q%%ﬁﬁg%n t he

configuration providing threé coupl’ing stagés so that 't

mai n floatin Yo, the la | £l ing.body 2 can be rigidly set in

t hree step%ﬁgRggg B%hfgggr“?ﬁgh&?hseggsgggésgéan be provided. The fine

adjustnment of the free ranp tip is realized by neans of the hydraulic

cylinders G Wile specific enbodinents of the invention have been shown

and descri bed.] tall .to ]l £ e-invegtive,princi.ples, jt wll be
tﬂ%%& i gﬁ&“é A yéﬂ‘gégeégog#g ’ h{%h'tggm%ﬁ+ﬁﬁaheparting

under st ood t! _the i'nvent ron may d othérw s 0
frOﬁ]Sucplggﬁigﬁr%éﬁﬁegian the unfolded position;

Fig. 4 shows the vehicle of Fig. 3 with the foldirg

ramps shown in different folding positions;

Fig. 5 shows a ferry formed of two amphibian vehicles

coupled along their short edges;

Fig. 6 shows the vehicle of Fig. 3 in another overating

pcsition;

10



VWhat is clainmed is: 1. Tin anphibian bridge-formng and ferrying vehicle,
conprising: a self-propelled main floating body having a main deck; two
foldable lateral floating bodies having a | ateral deck, respectively; two
fol dable, hydraulically liftable and | owerable fol ding ranps conprised of a
ranp base and a ranp tip, respectively; wherein 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 fol ding ranps
are in a

Fig. 7 shows a ferry formed of two amphibian vehicles in

the operating position according to Fig. 6;

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.

11



fol ded position; wherein the main deck, the |ateral decks, and the folding
ranps together forma continuous roadway. 2. The anphi bi an vehicle
according to claim1l1, wherein the Folding ranps have a wedge-shaped
cross-section and wherein the |ateral decks have a matching sl anted shape.
17 3. The anphi bi an vehicle according to claim1, further conprising
first hydraulic cylinders connected to the lateral floating bodies and the
ranp bases and secongk syl gt g @ylngeﬁﬁEpgﬁﬁggtgQBbgﬂMﬁgﬁgun floating
body and the | ateral Tl oating bodies. 4. The anphi bl an vehicle according to
claim1l1, further conprising first rigid coupling brackets connected to the
| ateral floating bodies and the ranp bases and second rigid

Fig. 1 is a side view of an amphibian bridge-forming zand

ferrying vehicle in the position for transport on land; Fig.
2 1s a cross-section along the line II-II of Fig. 1. The
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 outer longitudinal edges of
the lateral floating bodies 2 and have a wedge-shaped cross-
section. The lateral deck of the lateral floating bodies 2
has a matching slanted shape. In this way, in the transport
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 ccrresponds

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



coupling brackets connected to the main floating body and the | ateral
floating bodies. 5. The anphi bian vehicle according to claim4, wherein the
first and second rigid coupling brackets have several coupling stages. 6.
The anphi bi an vehicle according to clam|, further conprising detachabl e

hi nge couplings connecting the ranp bases and the ranp tips. 7. The
anphi bi an vehicle according to claiml1l, wherein the lateral floating bodies

Bg‘d’ieeg?”%'gétngifi’Egt%EgHg%gratsi%{%l?%%gsic%% 9f 10is Jate 2l T aating
folding ramps 3, 4 are positioned flat on the main deck of
the main floating body 1 and the lateral decks of the lateral
floating bodies 2. Because of the wedge-shape of the ramps 3
and 4 and of the matchingly slanted lateral decks of the
lateral floating 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 stretched state. Ramp base 3 and ramp tip 4 are
fixedly coupled to one another. Hydraulic cylinders 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 cn the ramp
base 3 and the lateral deck 2.1 of the lateral flcating 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



8. The anphi bi an vehicle according to claim1, wherein each one of the

| ateral floating bodies has only one of the folding ranps connected
thereto. 9. The anphi bian vehicle according to claiml, wherein a | ength of
the ranp bases matches a width of the lateral floating bodies. 10. The
anphi bi an vehicle according to claim1, wherein a length of the ranp tips
mat ches a width of the main floating body. 19
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floating body 1, and the topsides 3.1, 4.1 of the right

folding ramp 3, 4.

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.
Cecupling 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 operational position of the
folding ramps 3, 4. On the right side, the folding ramp 3, 4
is completely unfolded 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. In 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 richt
lateral floating body 2, and the topside 3.1, 4.1 of the

right folding ramp 3, 4.

14
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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
cylinders 7 and pivoting of the folding ramps 3, 4 relative
to the lateral floating bodies 2 by means 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.
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Fig. 8 shows a first embodiment with a rigid connection
between the lateral floating bodies 2 and the folding ramps
3, 4. Between the two parts a rigid coupling bracket 6' is
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 bedy 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 that the angle between the main flcating
body 1 and the lateral floating body 2 can be rigidly set in
three steps. More or fewer than three stages can be provided.
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.
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What is claimed is:

1. An amphibian bridge-forming and ferrying vehicle,

comprising:

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

two foldable lateral floating bodies having a
lateral deck, respectively;

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

wherein 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 positicn;

wherein the main deck, the lateral decks, and the

folding ramps together form a continuous roadway.

2. The amphibian vehicle according to claim 1, wherein

the folding ramps have a wedge-shaped cross-section and

wherein the lateral decks have a matching slanted shape.
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3. The amphibian vehicle according to claim 1, further
comprising first hydraulic cylinders connected to the lateral
floating bodies and the ramp bases and second hydraulic

cylinders connected to the main floating body and the lateral

fleocating 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, wherein
the lateral floating bodies have coupling eyes arranged at an

outer side of the lateral floating bodies.
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ll’lg’ ramps connect.e here

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.
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