MODULAR AND SCALABLE PORT VEHI CLE The invention relates to a
suspended central nodule for a nodul ar and scal abl e vehicle for
transporting a load 5 consisting of at |east one standardi zed | SO

shi ppi ng cori@iZErl 6r23 Ayl oad of several netric POIIFR201THE51276
invention also relates to a nodul ar and scal abl e vehicl e conpri sing
at | east onegyEieln s uspensted et redr LG/l ®. The i nvention al so
relates to a train of vehicles conprising at | east one such nodul ar
and scal abl e vehicle. 15 The present invention falls within the field
of heavy hartHa nihverhi tdn neanst payt oadssabpseatdedakenerailcmbadndeatfor

| east, notably in , or VLY. qan I nents_sych as
el enent s of‘%kﬁééﬁﬁikigéé fgﬁégé?gzg%hJfg?%g?%ﬁsgy?%%ﬁgfglﬁé ?hg%ad
li ke, atSporagnsHistgora , ofaidtwayeasbadrer bBybnddridiged! | B30 oy ippring
even at assemyus $id.e%y Ratens ARPld€ald s FRO4 52208, and FR 07
56921 by the 25 same appli1 cant disclose heavy transport vehicle

desi gns which, in particular, allow a tractor vehicle to be converted
into a trailm®fe ©Qhv¥hEeoMelS&o OFcBhE&ENAIY Vel oaki1ch afed abka1kBie

i ncorporate, for a gggcific.need dditional fu ctionaliéigs b%F

qui ckly 30 A ITY et Rt B Mbdaf edERilis 99 oWy PREPEPErd: 6772l
avoi d hagi ngnddmltd.e up | arge nunbers of special facilities that are
used only rather infrequently. The problem of transporting very |arge
sized loads, or 35 alternatively |oads of highly specialized shapes,
whi ch requi r'ide t Ravgsdioh sailsabl yesited transportiraighi olfesyebficénas
arises. Thergms-ithelLf aie hheparadex ahchhemodular and scalable

vehicle.

15
The present invention falls within the field of heavy
handling, which means payloads of several metric tons
at least, notably containers, or even heavy and bulky
components such as elements of ships, bridge Jjoists,
20 alternators, rockets or the 1like, at port, airport,
railway, road or hybrid installations, or even at

assembly sites.

Patent Applications FR 04 52208 and FR 07 56921 by the
25 same applicant disclose heavy transport vehicle designs
which, in particular, allow a tractor vehicle to be
converted into a trailer, or vice versa, or
alternatively which are able to incorporate, for a
specific need, additional functionalities by quickly
30 adding dedicated modules thus allowing the operator to
avoid having to tie wup 1large numbers of special

facilities that are used only rather infrequently.

The problem of transporting very large sized loads, or
35 alternatively loads of highly specialized shapes, which
requires the use of suitably sized transport vehicles,
often arises. There 1is therefore the paradox of the
need to organize abnormal loads in order, unladen, to

transport specialized handling means that will later be



need to organi ze abnormal |oads in order, unladen, to transport
speci alized handling neans that will later be WD 2011/023868- 2

- PCT/ FR2010/ 051276 used, again in the formof an abnormal |oad, to
transport t 0 pIAE38ME s problemis Aot confi ne@XTdFRRE10/051276
road-transport environnment but of course affects any site where the

routing of g speci alqehicle s Fdit 0 FONSH iRk hegar dichg,i tso
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terms of their particular dinensions, are chronically 20 underused
and are di f fASEH%-0 Nrlkerprbfi t BBFeProPlefer s epreckid Bhe special
prohi bi tpvelyeHiigRhousl yust easCeidbtyg, t heBaenrlico bhe Wrsid edosilne.
al so, nost of .the tinme, _re Hhres an excess, w dth. abnorn%sll I%ad whi ch
proves to b u&t&ar?PSGFSFFg Engthy &ndPRoSt | FIEREP IRt pg e area

Speci al - pur posa lchbihee inearscamytad stohean@dqus redlopatéedcak ael jacher
conbi nati on £ t.r vehi r_akj i Wit hi
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for exanple in terns of the equipnent carried at a port or a

dockyards ifcdrgdesipapl &ador taHehnbaeksd opbecabl-echo e, assigneds
handl i ng equi pnent that is engineered for ordinary m ssions, such as

the transpofisti GF ceVEF ot 5T th HavR: nbF2BERAT haVBeGLSRI y
over - engi neemhed. arAD v/ PAZH6R1513; N R0/ OS2 ér The tavest ben

proposes to.address these praoblens of availability.and cost. by, making
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20 underused and are difficult to make profitable, or even
represent a prohibitively high hourly rate. Getting
them onto the desired site also, most of the time,
reguires an excess width ebnormal load which proves to
be a particularly lengthy and costly exercise.

25
Special-purpose drive means may alsc be required,
particularly in combinations of tractor vehicles and

braking vehicles within one itrain of vehicles.

300 With a wview to multifunctionality and autonomy, for
example in terms of the equipment carried at a port or
a dockyard, it is desirable for such tasks to be able
to be assigned handling equipment that is engineered
for ordinary missions, such as the transportation of
35 containers, which have not been particularly over-

engineered.



5 request the vehicle or vehicles suited to each handling operation.
It thus offers the advantage of allow ng the use, for special-purpose
| oads of very high tonnage or particul ar dinensions, to use nodul es
desi gned forW@rai A2 3PP i cati ons of -1 Bwer t onnag®@CTamtk2i0A 0YO51276
particular for the carriage of standard-sized |SO shipping containers

not ably NF | 6 .aj-ne | a %ﬂgﬁﬁ
contai%ers ﬁggélg%fggggﬁhbfﬁg8?g§§?n2%% Eggggggz ??%%%t & kriown of
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feet. 15 Thesapldnmes ofnandlrd@otaspntal n@ﬁi&ﬁ,useﬁraggﬁdaxs agrdrful
conmparative unit, of neasurenent, known as TEU or 20- foot equival ent

unit. The | SRR YHHEVor PdspBREULESsuctPRom%i HEFE chR bR X%r yhhi §R,
for exanpl e \fgudrt ortderveti d0= net rvehiohes weehtedr ey Bgchwha2dlfiaat

containers 20 tw.nned in lin a rd.NE 0.6 ifyin
exactly thec%ﬁﬁ%%ﬁﬁﬁbﬁﬁédgﬂﬁ éé&%é%kgggogdgaatg?%o?§cggﬁéwﬁé .%?8
this end, thesdnventispecebatpsrposa suspenddd 5 weniglal tandate bor
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several netAEHEHY, cRRPadfatiped i ok hatlderconpPPB@ge, on &¥th dhde

of at |east ne ileading sii f agiee 30-4esi gned o berabhgrhossupgor trsand
hold said load, a first end conpri |gg a Elrst e g joining surfa%g,
and a second TGP BEhS T SATR [ PP EEoERANEnd Pordi SFAE- 8eEond TERd
j oi ning surhg&g\M%mmbmglsg@npfnuhe@dfbammhrméygahahbaatIEﬁ@&m of
first end jojqing surfacg sal 31%&%%2%??&&8' Q‘cggdgg{i‘;i‘gggéﬂg 3@l d

second end joi‘nind sur'face each’ bern igned to
col | abor at e 8i;n 10 .,cohpl edent 3Py Hdly WSt h 48, ciripl éenereargveni APngeet.

surf ace; GoMaes e MR d AtLr 2 - sstul & desi gned; § o, beq ¥Q,20444023868-
4 -PCT/ FR2010/ 051276 able to coll aborate with said suspended central
nodul e in a PPELEIdSS® asRehbldf. TPRSTHFRMR T on karys 2t af'ed t1F a20-

modul ar and reeal &g e aleiconid sigHat theasto ppessueh syspeanded
central nodul e, characterizgd in th%githe tatter s assgfbéed, at
said first &M €3 5T rst” shich EaYerdi9thodliP e, SEAEPAE $Hi d- 2@ c8hHSENd
to a secondoducH |m¢erad hodal @heandanrtimgt tato | 2adsfosti dohteshens
second 3@t ergl; RAU! ¢, S130.assanb! ed AN ITEHES 1687 (edNNLRa FEGRA,
the ground. The invention afso relates to a train of vehicres

conpri si ng &Xacédst Bre BazhmEpddcanagied sktab4bPe vehifelre.a FdPtrhept
features and-advwani-ages of the invention will becone apparent from
the detail ed description which follows of the nonlimting enbodi nents
of the invention given with reference to the attached draw ngs in

whi ch: To this end, the invention relates to a suspended

25 central module for a modular and scalable vehicle for
transporting a load consisting of at least one
standardized IS0 shipping container or a payload of
several metric tons, characterized in that it
comprises, on each side of at least one loading surface

30 designed to be able to support and hold said load, a
first end comprising a first end joining surface, and a
second end opposite said first end and comprising a
second end joining surface which is symmetric with and
not parallel to said first end Jjoining surface, said

35 first end Jjoining surface and said second end joining
surface each being designed to be able to collaborate
in a complementary way with a complementary joining

surface comprised by a lateral module designed to be



figure 1 is a schematic el evation of panoply of nodul es designed to
be able to be conbined in order to make up a nodul ar and scal abl e
vehi cl e according to the invention; figures 2 to 28 are schematic
el evati ons ofo varib(23&48 cl es obt ai ned4aby conbi ni PETSERE adwlsdL,76
t he make-up of which mﬁll be explained in greater detail later on in
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in that at least said first or second lateral module is

assembled with means for running along the ground.

The invention also relates tc a train of vehicles
comprising at least one such modular and scalable

vehicle.

Further features and advantages of the invention will
become apparent from the detailed description which
follows of the nonlimiting emboediments of the invention

given with reference to the attached drawings in which:

- figure 1 1s a schematic elevation of panoply of
modules designed to be able to be combined in order to
make up & modular and scalable vehicle according to the

invention;

- figures 2 to 28 are schematic elevations of
various vehicles obtained by combining such medules,
the make-up of which will be explained in greater

detail later on in the description.

The invention relates to the field of the handling of
heavy loads, particularly handling in a port
environment, and especially the handling of

standardized ISO containers.

The invention relates to a modular meode of constructing
one or more modular and scalable vehicles 100, which

have the common feature of being produced by combining



nodul e 1 conprises at | east one | oading surface 10 10 designed to be
able to support and hold the | oad. The central nodule 1 conprises, on
each side of this |loading surface 10, a first end | A conprising a
first end j it A& 11 and a secohd-end 1B opRasiFRE 094i/d Sfli2r7t
end | A and conprising a second end joining 15 surface 12 which is

symmetric wddy, buty ”%dg%éﬂ '&!oﬁrﬁjt he édéﬁén@@:@' Jc%h‘ﬂ'r'aq %cﬁ@f@ 31

The first end 10|n|ng surface and t he second j ol ni ng surface
12 are each T ghetPivtde %%@es@%l%%iﬁaﬁﬁhaﬁéelﬁog e 8PESHERESr F Okay

with a conplieieE@int ity nangosaur fiCen 20 8§n59§’@ihc§e@fb)é@ Llaterabne
nodul e 2 desi Qéfg be ahle to coll aborate mnt? ﬂe suspended
central rTDdlﬁ %-’hﬁ R aSWRnBHYST AcRYr P hy BoCPRE3INSr in

inventioﬁ,tduxdﬂﬂhﬂdu ahﬂhsmﬂaﬂﬁtaﬁﬂhm@hNFléSQOGGGonpnjsaSpawlbe@st

one suspendeq:t %{ W?QCh is assenbled, at the first end
1A, to a fif% suc J'mggéjl: &h € 2 and at the second end 1B to a

second such lateral nodule 2. In addition, at |least the first or the

second | at erglcdmdulse 24 S t%%serﬁ?ﬂv%‘i'nt%%nv“ t rEh'I%an%u%@e'fn?i"edr URRHAG A1

al ong the ground These neans for running along the ground are
attached to™9Whter 1beaPTRELISEBFf e 24 t°€§chl?%ﬁ%#%ﬂ Sdace 210

conpri seg anitdikpied heo cpat Ballemadil eudpoBy éhaoh%'idCQfmiiE@ad WBhe
2011/ 023868- 6 -P /FR2 %€!0§}276 the first or thehseco Iatergb
module 2 is a?“rtr‘-’ WHER LilS SFesi §Hled “E& besé Fe £§ ¢ ry

Ki ngpi n 43 dnrd/ddmaa ﬂmﬁﬂmae 50, parficsd ashy 1A tdeenmooidlinptaolisrst
modul ot hus Gl Bah- P H “Read S 21 1L ash B ) nORBPLALE

nodul e t hus equi é&ﬁ
versi ons of Staﬁéi viehi £t een00,14 Gredr e9MREAASNG0 af eqanshi ﬁ@danémglnge

ground, 1 i t R WHACR '@a%iéh' §sa§§§1mélt%(§<: and radapt %é@'%arallel to
conflguratlon notably in figures 010, 11, 12 3, 14, 15,
16, 17, 18, 4¢ HFsHend jolping surface 11 The first end joining
surface 11 and the second end joining surface 12 are

each designed to be able to collaborate in a
complementary way with a complementary Joining surface

20 23 comprised by a lateral module 2 designed to be able

to collaborate with the suspended central module 1 in a

buttressed assembly.

According to the invention, the modular and scalable
25 wvehicle 100 comprises at least one suspended central
module 1 which is assembled, at the first end 1A, to a
first such lateral module 2 and at the second end 1B to
a second such lateral meodule 2. In addition, at least
the first or the second lateral module 2 is assembled

30 with means 30 for running along the ground.

These means for running along the ground are attached
to a lower bearing surface 24 that ecach lateral module
2 comprises and that the central module 1 may also

35 comprise.

In some o©of the nonlimiting embodiments o©f the

invention, as may be seen in figures 2 fc¢ 28, at least



25, 26, 27 and 28. In general, a kit of nuts and bolts is used to
hol d the various conponents together after they have been 15
positioned relative to one another, in order to assenble them prior
to use. For W ef@&rente3i8dthe drill ed andét apped hol @E€Ta®e il A0E.276
various nodul es are standardi zed, as are the bolts and ot her

assenbl i ng eir?ém@ﬁsﬂs% The %ee%cg{a OfLa’cQEaYarrdoQ!ﬁ '?m‘i%tr; al $80¢

such as to allow themto be handl ed and assenb using s
forklift truRd&ilsy LHouvhifl needdesigplid i e doetr&\béﬁ neomﬁ%lfrsor g

f:r ane. | I'n gnlelrpfgsitﬂ cul3araxec]grb@ﬂl %Enamﬁbﬁrﬁesu r abaﬂgﬂuh@ailgndl%h%e
atera nodul € Z caonpr|l se eat S | C ave ot e te
the 25 f i gureenb N o HOTRT AusS ot Npirehdess i t fat 8d Syt FIdally

Wi th respectwHixct hmelpxteemtrﬁr af gramtt ymodwlal tdwd hequassage offhtike
forks of foré&%r{é Itﬂggﬁké’ 21 1s also able, in certain versions of
the vehicle 100, to carry means 30 for running along
the ground, with which means 1t 1is assembled, and
adopts this configuration notably in figures 3, 5, 8,
10 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 2, 24,
25, 26, 27 and 28.

In general, a kit of nuts and bolts is used to hold the
various components together after they have been
15 positioned relative to one another, 1in order to
assemble them prior to use. For preference, the drilled
and tapped heoles made 1in the wvarious medules are
standardized, as are the bolts and other assembling
elements used. The design of the various elements is
20 such as to allow them to be handled and assembled using
simple forklift trucks, without the need to mobilize a
traveling hoist or a crane. In one particular
embodiment, the central module 1 and the lateral module
2 comprise features which have not been depicted in the
25 figures, such as housings or puxchases situated
symmetrically with respect to their center of gravity,
to allow the passage of the forks of forklift trucks,
or to allow slinging. These features are arranged on
both sides of the modules and preferably go all the way
30 through, which means to say they are preferably
produced over the entire width of the modules, the
width being understood as being the direction
orthogonal to the length in which direction these
modules are preferably assembled with one another.
35 Naturally, these modules could alternatively, for
certain applications for bulky and/or heavy loads, be

designed to be juxtaposed side by side, in which case



or to allow slinging. These features are arranged on both sides of
the nodul es and preferably go all the way 30 through, which nmeans to
say they are preferably produced over the entire wdth of the

modul es, theiv 2B hl H&EE 3gp’inder st ood as Betrng t he diPCACERED 16/vdgaréal
to the length in which direction these nodules are preferably

assenbl ed wi nepapother. t rpfﬁf d ; gqul
alternati vel%/%ﬂl%}?ojrE %grtgi % zggﬁpldlg?alt% g‘%\iﬂ%%&r u i&aﬁ%%g%ﬁ eas\(;lfflagg S,
be designed 3% RS BPIEANSi de by side, in which case WO

2011/ 023868- 7 -PCT/ FR2010/ 051276 they then have nutually

conpl enment ary bearing. surfaces and assenb| ans. In the odi nent s
depicted in %? gtP®s eg‘bpglﬁlgpt\ﬁhi 1§tcf63[7230‘¥ EEHPFe?h it'rﬂlegg?oﬁ‘i’?‘lgp

| east the fidstnot fLhmiseadnrd imatetalompdat el12aspr efter ablyst her the
latter, is [ ear | 2 _assenbl ed with ne 30, for, _running. al ang
t he ground. %lefq%nd ggrg#%?ﬁgeﬁ%ggﬁr?en 5, arﬁg%rra%%% nodul F}ajz—%eiré 1§73
assenbl ed witdemeswsiude f 82 ragsimyled ong tthemgroand30 wiicch meandng

conprise at Aﬁﬁﬁ}{ 9ne stggiL£d driven axle system 60, as visible in
figures 5, 11, : 19,9%1, 23, 24, 25, 26, 27, 28. This steered

driven axle system 60
10 In certain embodiments, the front module 21 is

assembled with means 30 for running along the ground,
which means comprise at least one steered driven axlie
system 60, as visible in figures 5, 11, 18, 1%, 21, 23,
24, 25, 26, 27, 28. This steered driven axle system 60

15 may comprise a single axle 35 or several axles, like
the model corresponding to figure 26, which is equipped
with a double-axle steered driven axle system 36.

In certain embodiments, wvisible in figures 3, 8, 10,
20 12, 13, 14, 15, 1le, 17, 20, the front module 21 is
assembled with means 30 for running along the ground,
which means comprise at least one drawbar tag axle
system 70. This drawbar tag axle system 70 may have a
single axle 32 or several axles, like the model
25 corresponding to Zfigure 13, which 1s equipped with a
double-axle tag axle system. The drawbar tag axle
system 70 may, alternatively still, also be driven, as
in the case of the models of figures 12, 13 and 15. It
comprises at least one drawbar 50 for coupling to

30 another wvehicle.
Coupiing may also be performed using a kingpin 44.
In certain embodiments, the rear module 22 is assembled

35 with means 30 for running along the ground, which means

comprise at least one steered driven axle system 60.



15 may conprise a single axle 35 or several axles, |ike the nodel
corresponding to figure 26, which is equipped with a double-axle
steered driven axle system 36. In certain enbodi nents, visible in
figures 3, &0 XD1AP2386813, 14, 15, 46§ 47, 20, tRET/FBAO1AGAGNET721
is assenbled with neans 30 for running al ong the ground, which neans

conprise at 1£asly Q& démmé@tgs a‘xi&}mstﬁm #9y uE@sS3dr @wb@b tag,
axl e system 70 may have a single axle 39 or severa axles, "like the

model 25 cord%spoh@i A§2FoModgdee 243, 1shpeReIELeguinifdd MGas a30 for

doubl e- axl e rtl,ﬁgua?(j €1 150154 efRe Teo @bt i ¢180maxh e @yﬁpenséoaerayeast
alternatively stil al so ge driven, as in the @a gﬁnndels , of
" é'v%c?a

figures 12, an%rﬁ%ba¥t Gtpri atSYEHEE o
coupl i ng5t o B natier ashicllatduily ny maydat soabel pekdge pediaskng

2 Kingpin e SILLSLIALN PPPALIRALoG the foaE; pRMLe: 82408 sorn

assenbl ed 35 wth neans nni ng al ong und, whi c
conpri se at dfeast mr@tcécém@d @@rve@oalﬂaﬁ@tgy@t emu(«sl@ler WD22Z811/ 623868-

8 - PCT/ Fmo%@é&%@%dﬁb CeRs gl eh@mf@@werﬁo%u\més' bl echanf b%\fy%%sés,
10, 14, 20, the rear nodule 22 is_assenbled with neans, 30 f runnlng

al ong the grdtfi@®r wHi chh ﬁeéﬁ§“bdﬁ§r?§@eéFdlg@ﬁﬁ%ﬂﬁ?%ﬁ%ﬂh%rtPﬁéeEQre

system ¥0. EheH astsl &f disedrgd edeirad yaard | sydedmds0pyca fnddre bar:m
| i nkage, Vlaﬁﬁn axl e tr%nsnlsg%on 47 rti uIar in t

ro
formof a cSinedtThgha a@oﬁﬁée?lﬁﬁngﬂder g?%ls rgw féer'ed e ﬁg
that the frexlenodylsecRl tilagn @0Mpbﬂ$esbee|aheslmplehe"molhnbtaller

steer ed neans peei e LARKOL 010d0 SHEh 38 a leerededrLygn ade 1o

system 60, in the of anofher tag axle sy s

rear tag axIC@HWﬁQé*mWW rfotfasint Heaa %ﬂﬁ)l@"%lwwaﬁuw gysisgleor

"MIS" tag axlse 34. Hetppeef esenseserddi stapidi ned i t i fraat hade
axle 39 or even with a sin Ie 15 35 or double 36 steered front axl e,

via the axl &PrSHeFiSsSoR®art 747. The axle transmission 47, for the
node of steering the tag axles, nay al so be produced by using neans

other 20 than.a connecting, har, Thiis each godul e dmye adyant agegusty |

be equi pped with"a con f etei ver “element” a Servo
system not&@%/%xﬂ%ﬁecmﬁy mﬂﬂquwecpg@ﬂm@aﬁnbYoUSéygt@manﬂ othan

electriggl | yreantrgl | edoggeye: AEChani sM seiip; CORIIR  nmodule  may
advantageously be equipped with a control and/or
receiver element of a serve control system, notably an
electro-hydraulic serve control system, or o©f an
electrically contreolled servo mechanism servo control
25 system or similar. Each module thus equipped is then
advantageously equipped with means of coupling to means
of supplying energy, or is equipped with its own enerxrgy
storage means, such as an electric battery, a hydraulic
or a pneumatic accumulator. These specific energy
30 storage means themselves comprise means of coupling to
means of supplying energy, carried on board the module
itself or on an adjacent module or alternatively
external to the vehicle formed of the combination of
the modules.
35
It will be appreciated that, more generally, any module
according to the invention can thus be equipped with

such means of coupling to means of supplying energy



25 systemor simlar. Each nodul e thus equi pped is then

advant ageousl y equi pped with means of coupling to neans of supplying
energy, or is equipped with its own energy storage neans, such as an
el ectric batW@erdQll/MB3aRe&ul i c or a pneupmati ¢ accumblCat/@R20TREHE1276
specific energy 30 storage neans thensel ves conprise nmeans of

coupling to JiRaANs Ofwi%ﬁlppgﬁgﬂg 8H8£g¥i %fé@g e hpar (%otrheg%?%gliﬁg

itself or on an adjacent nodul e or ernatively external t
vehi cl e for MREDITIheTHRARIH4 on of the nodules. 35 It will be
appreci ated that, nore generally, any nodule according to the

invention can thus be equipped with such neans of coupling t a
of supplyi nglenefgyat %ffF@é@Sng?“%@f’&WtﬁQZOEB?OEFPP?fG %‘h@‘fﬂg &?th

such enebgy isd oraagenmEans fwdrtpoweiainig SPecifoirc egunpmgnt albhgcerhai n
particul ar e’E%%d‘o{fe%ﬁ cﬁh%era%%r %E“'lesé%% | . asseppled. wth neans
30 for runnimg aﬂdng TIHe ground, ieh fearfs conprise at Teast one
fixed axl e systtem 880viwidilele nihi gihgsreds &, 96, 28, 287, TH& fTked

axl e SyStem\,ﬁQgéHiya;&%%yS%té}I @o%f@'@oﬁ%ffﬁ ?ﬁ'& 2in !‘Le%iﬁeﬁ“h&h%' €

fixed axle i ch has _not” been 10 depicte e figures. The f|xe
axl e system¥B0 fily, &l ter RELEGBLG sE1¥$d Beleor WBACHf s i et dPPeBn

axl e syspemddbidtedr®in thigd €opRrkse ansi rahed ixed o yedn axhendy, or

a double fix driven axle 38, or_a ltip/e fixed .driven axle which
s not oo SRS (He kbt | ar Ge e cat t &1 e s L agn SRI8
enbodi ment s,syatewi s8bi eit nmbiygurteery, céprisar anudingd 22f 1 sedissetfrbead
w th means 3Q,for;yuynning; along the greund, woi £h ggang, conprh ge ak

| east
fixed driven axle which has not been depicted in the

15 figures.

In certain particular embodiments, as visible in figure
7, the rear module 22 is assembled with means 30 for
running along the ground, which means comprise at least
20 one rocker axle system 82. This is advantageously

produced in the form of a double rocker half axle 32.

In certain particular embodiments, as visible in
figures 4 and 22, the rear module 22 is assembled with

25 means 30 for running alcng the ground, which means
comprise at least one suspended axle system 83. This is
preferably produced in the form of a double suspended
axle 33.

30 In certain embodiments, the rear medule 22 is assembled
with means 30 for running along the ground, which means
comprise at least one fixed driven axle system 81, as
visible in figure 27, of which the fixed axle system 80
is a driven fixed axle system comprising a single axle

35 37, or in figure 28 in which the fixed axle system B0

is a driven fixed axle system with a double axle 38.



20 one rocker axle system 82. This is advantageously produced in the
formof a double rocker half axle 32. In certain particular

enbodi nents, as visible in figures 4 and 22, the rear nodule 22 is
assenbl ed wiith 26l WEENIBED for runni ng I ong t he gROUINdR20Hi0N Sriearts
conprise at | east one suspended axle system 83. This is preferably

produced in {he E%%Hf @m %@néé‘%%@ﬁ:&%% 833130 | ’3&61%]?3%@ Rhe

enbodi nent s, the rear IS asse wi th nmeans
runni ng al ortfkdhe W&ﬁ% \M’ﬂ ch nBaAscRonpEiSe USTTHst Wire Fibeeded

driven axle gysiam 8llcasyishbdl@ i drfi 'tﬁér &Fi%bd Qflri"(féx@hakmé foiysedm
axle system 80 is a_driven fixed axle s m co ‘3%? 3 sln 'e axle
35 37, or ir¥igafetd8 GRS BRY L RE i e&i VGRS 0 Févﬁ dr i"vén

fi xed axbe smamﬁm1WEthtﬁaﬂmmbtelmglaw&&ve Wﬁbﬁ@il/&gBSﬁ& Iéast one
-PCT/FR201OQ$§1%;§E 1nd5§féajofe”§9 nen%g m@bch gkaleﬁgktgne

the axl e sys riven axl e syst ® steere riven axl e’
system 60 ordetSieJﬁad(eblOdbnevabJal *eosgvgt e:mrSﬂ;eChsomh@oaafsie bmyohe, oifs

advant ageouslpy dfnb}ﬂﬁ'i‘esv' e Ofip tr@{&%gm mof d y € RRRRLnRY

9
at | east one encased nodu rive means E latter s esi gned
to be able tlo%e &&Fri éasaﬁn%ar EHYE The modeH@ nmbdul @8 tHat1 ek e Lip

the ‘éfhw' e%&%m&f negl, n3§ 15he1%usgam;qcelgelr§1gail jogdygl e2d, ag
Vi Si e in res 2,
e e B LRty ity 1 e

Nat ural ly, mhehﬂkkwe2neamatmmadlya spheaddoires seversal mef, theesepread

modul es: Caror\%/e'f“gséjs?és%’a?l tahatl ﬁ%%%}rg%dﬁ‘ﬂﬁéfﬁquwfx?@ gs on

driven axl e system 15 makes I'S ‘nodul e di Ut ononous r eady
for use andamkeseralposxible eavtapeancoush y a odbuived axle system

sel f-propel lpd oeehigle Md&@bdﬂé‘cgtv\% %E&&n&@@téﬁé pedulesdrapde
another |ateral nodul e 2 neither provided wth drive

means. 20 | #CemMakss ptef BPPéabéﬁbé@iSﬁé*ﬁttémePHé1§u§ﬁ%r¥é‘éﬁl<€’:eﬂt PaLE-
modul e 1 angir@peall deeasthianie: ofy tdent ot eiql 1 trogitiesa2cenpailsesdale

gui dance syst el Thi s avst enpmy Gonghah, of 2 Langbiudigal guide .

prov1ded with drive means.

20
In certain preferred embodiments, the suspended central
module 1 and/or at least one of the lateral modules 2
comprises a guidance system. This system may consist of
2 longitudinal guide module 40 for positioning it

25 accurately with respect to external references. In
particular, the guidance system is designed for docking
accurately with respect to a load, or alternatively for
twinning with other wvehicles, according to French
Patent Application FR 08 58657 by the same applicant.

30
In certain embodiments, the suspended central module 1
and/or at least one of the lateral modules 2 comprises
a guildance system comprising an automatic navigation
system 49 for positioning it accurately with respect to

35 external references, or consisting of such a system.
This autcmatic navigation system 40 may notably be
chosen to be of the "GPS" type.



25 accurately with respect to external references. In particular, the
gui dance systemis designed for docking accurately with respect to a
| oad, or alternatively for twinning with other vehicles, according to
French Pat erffC Abl 1 0&23%68 FR 08 58657 Myl t-he sane &SF/IFR2MLO /3G 12V 6
certain enbodi nents, the suspended central nodule 1 and/or at | east

one of the Igj eé@it&?ﬁ“leﬁ%oalﬁgﬁ%' SGhe? W AGNER 5&&&@9%&0{{86[1%”9_

an automatic navi gation system 49 for positioning it accurately wi
respect to FN®Qerabl leapkr encest d:rhebolféﬁ%ﬁhgm@@u%ﬁéh%C§§7§>tréﬁles

Thi s aut omatg Cdflﬁ)r/é)geéi@ébsy§te’[fhﬂ9 aBY ?@b@eubm gheseaohe ike sofor
t he " GPS" t H’é’ V\(UP§2011/ 023868- 11 - PCT/ ER2010/ 51276 In certain

enbodi rrents peﬁ%‘&%%%h??alp%d&tﬁoéufganaﬁ FH LI on &GS
t he | at ebal dEEjJujre-;sj 2t coimer | Sebe atdr |dt&ifl£ad:fdte48w1ﬂh| gom@hlementary

preferably gl sq « C15&‘§Les‘%t 2% f aa@?ﬁ%hﬁ.ﬁe%{mﬁméiwg PO tit\?\l;g[ R%u%%%nded

at t achnent ans to be a o €olTabora
conpl enent argergosi it |rmﬂurﬂge ahdonat t Behnenefapanset havet hé sbspéadedal

central nmodyleih &y .2 f o RIBHERRNGE o PN &, thdalar@l) nodules 2, or
even both of them conprise(s). 10 Gther nodules still ‘can be

combi ned wi th those described above, for exanple a stand leg 45 for a
trailerior atgem tradvdelesAl Istafl it hecdn gupes lddmbatrfeaie wb@h those

flexibility of use o t he invention articul arl or

appl | cat] ondANREh ERESE | BUFessTRIRLS, TnBsangy hE8 F91 nd Fhe?
equi prent carraidér drhe semiittnaillerrwith a fixed single axle 31 and a
20 kingpin 43 in figure 2 can be converted into a trailer with a

single "MIS" tag axle 34 and a single drawbar axle 39 according to
figure 3; tHe dnithraifegurea hiblisperaled doebfbeaibel8Byand B5e of

kingpi n143 ofhd i gHyentican hesconverded, i ne a §§£f gﬂﬁ%éﬁ%d’seh%' e
with cab 48 with single steered driven axles 3 accor in figure

5. the sem®H&N el hSen §FHBF@Sf|§%Ba%§te Hugng by modifying the

equipment carried:

- the semitrailer with a fixed single axle 31 and a
20 kingpin 43 in figure 2 can be converted into a trailer
with a single "MTS" tag axle 34 and a single drawbar

axle 39 according to figure 3;

- the semitrailer with suspended double axle 33 and
25 kingpin 43 of figure 4 can be converted into a self
propelled vehicle with «cab 48 with single steered

driven axles 35 according to figure 5;

- the semitrailer with single fixed axle 31 and
30 kingpin 43 of figure 6 can be converted into the
semitrailer with double rocker half axle 32 and kingpin

43 of figure 7;

- the trailer with simple "MTS" tag axle 34 and
35 drawbar axle 39 of figure 8 can be converted into a
semitrailer with a single fixed axle 31 and kingpin 43

according to figure 9;



30 kingpin 43 of figure 6 can be converted into the semtrailer with
doubl e rocker half axle 32 and kingpin 43 of figure 7; the trailer

wth sinple "MIS" tag axle 34 and 35 drawbar axle 39 of figure 8 can
be convertedi® d®lb/&2M4G%ailer with-aldngle fixedCIXER2DL05HP1276
ki ngpin 43 according to figure 9; WD 2011/023868- 12

- PCT/ FR2010/.051276, ¢ t he. Jina] eﬁul%t hs 5ok € vWMES' tag axlee34 @n%nd
drawbar axle 39 of figure 10 can be converted into a“self propelled

vehlcle\Mtfﬁ%ﬁ%ﬁﬁF4éxéﬁd%§rﬁﬁeféﬂééﬁe&QH?%%nbéﬂQ9¥¥ﬁ¥%%%o%HFﬁgato
figure 11; %elﬁ%w\@lﬁﬁjt‘F@Hli@IeV\viriﬁhSian@hB sgeghadsdhigven saleesd35
and drambarcg%_of fi ure:ég ef%Ld inta atrailer with a
doubl e st eerdd" o't o ‘awbar tag axle 70
according to figure 1013; the traller W th S|ngle "MIS" tag axle 34

and drawbar _axl eth_p of, fJg %rde %agg@rbewgggve tr&e d nt Oceaex%(?:}"erd?:q\ren

trailer with singl'e steered driven axle cor di Ing to figure
15; the povetles t3ai baf wirewbsimdgi® sfediedrar |1\2erpaal’)<I1@§ 3@n@r1erted

figure 16 camibe Lonveried ntw 2 pOUSIEdsteabbgr awitbnaaghBoke and
driven axle 35 and_single drawbar 20 tag axle 39 according to figure

17; the pover@auptar %%ev\PFﬁW?ﬁﬁglfea%t%?é%%d 18r iarsPTdngs 88 gfigure
figure 16 cars;be converted into a notorized cabless trailer equipped
with a guidance system 25 according to figure 18; the

sel f-propel'l ed vehicle with cab 48 and single steered driven axles 35
of figure 19 can the comeedted wntb asinmhmt OMTEEd tagi laxlev t3H siandl e

"MIS" tag a%h%wbar axle 39 of figure 14 can be converted into a
powered traller with single steered driven axles 35

15 according to figure 15;

- the powered trailer with single steered driven
axles 35 of figure 16 can be converted into a powered
trailer with a single driven axle 35 and single drawbar

20 tag axle 39 according tc figure 17;

- the powered trailer with single steered driven
axles 35 of figure 16 can be converted into a motorized
cabless trailer equipped with a guidance system,

25 according to figure 18;

- the self-propelled vehicle with cab 48 and single
steered driven axles 35 of figure 192 can be converted
into an unmotorized trailer with single "MTS" tag axle

30 34 and drawbar axle 39 according to figure 20;

- the self-propelled vehicle with cab 48 and single
steered driven axles of figure 21 can be converted into
a semitrailer with a double suspended axle 33 and

35 kingpin 43 according to figure 22;

- the self-propelled vehicle with cab 48 and single

steered driven axles 35 of figure 23 can be converted



30 34 and drawbar axle 39 according to figure 20; the self-propelled
vehicle with cab 48 and single steered driven axles of figure 21 can
be converted into a semtrailer with a double suspended axle 33 and
35 ki ngpi n 48 atiordidgpdsd figure 22;- ithe sel f - pr @pgl/IF@&d OMSHIOCILE 76
with cab 48 and single steered driven axles 35 of figure 23 can be

converted V20111 12886813 BETLERRNLO Q1276 f nf 0 2nIPLOLkEET o
cabless trailer wth a single steered driven axl es 35 w a gui dance
system 40 acEorfihg@Ebe§ | égré‘li}h; a5 quilfangd fsyptiopel $@dagenrdiegwiten
cab 48 and siingl& steered driven axles 35 of figure 25 can be
converted into a self-propelled vehicle wwth cab 48 and doubl e
steered axles 36 according to figure 26; 10 -the self-propelled
vehicle @i th cab &8 wéhf gosopgl b=d i xedidieéventaxleam35 angdna stingle

steered driven axl 7.0f figur 7 C e nvert ed i a
sel f - propel Is’gC e\zj/}fe C}ec Wit hagggaéf’m?ﬁ glgggﬁl e5f icxaendn%lgi \‘/:gﬁvg%ltgd%
and a steerdditdri gersedd-®r3peddest dialgidbet withgur® 288 Tred i deshileon

al so rel at ey & tHOUGh i3 A% QY é?)errbqillygq%gdczt@d in the figures,

a train of vehicles, which neans an dsse e up of several

vehi cl es 20 coupled to one another, not to be confused with the
driven and tag adme systierpropeliieaedvenikier whigh & tdeneghywesa
constituent conponents of the vehicle Such a train of vehicles
Conpr i ses at WEHS e st 0 A S ot aB1G Jehi RF L 106588 HeSEr VBB

her ei naboveax® 37 of figure 27 can be converted into a self-
propelled vehicle with cab 48 with a double fixed
driven axle 38 and a steered driven axle 35 according

15 to figure 28.

The invention also relates to, although this has not
been depicted in the figures, a train of vehicles,
which means an assembly made up of several vehicles

20 coupled to one another, not toc be confused with the
driven and tag axle systems mentioned earlier which are
themselves constituent components of the vehicles. Such
a train of vehicles comprises at least one modular and
scalable vehicle 100 as described hereinabove.

25



WO 2011/023868- 14 -PCT/FR2010/051276 CLAIMS 1. A suspended central
nmodul e (1) for a nodul ar and scal abl e vehicl e(100)for transporting a
| oad 5 consisting of at | east one standardi zed | SO shi ppi hg cont ai ner
or a payl oadiof2GEVEFZAL8ERtri c tons, char act eri zed BC /RO 10/ 051276
conpri ses, on each side of at |east one |oading surface (10) designed
to be able tg, ort and hold said load, a first end (1A) conprising
10 a first endﬂg})ni ng surface (11), and a second end (1B) opposite
said first end (1A) and conprising a second end joining surface (12)

which is symmetrizg %gpeaagdn@ten@%al It smﬂ feiohsts eRgah PA AT BEg
surface, said fi rst end lﬁ‘ Qi ni ng surf acecf( 11) and said second end 15

j oi ni ng sur 3PS ed€ lﬁéfeng HESY hned o beraBPBOT BRI | dbor &P8% n

a conpl eFentadnys veying t bfa a:tonmbagentcafe/ js@andagdsuéﬁacxsc( 23hipping
conpri sed byalateral rmdule( esigned ta able to colla orate

with said sUsperitet centtal Snodit e (3 i Rfa lf\t"verrgl sed"asstrbl Y150
2. A nodul arcremesoatiddde vehticde (L0Cpmparnpeissi g atadleastdenef at

suspended coNdAl TMIULEALE)GASSIAIIPT 1) ChabMileachlr 6 epbzedn

that the latter 1s asse at sail rst en irst such
lateral modAWEEEt (@)d hmkd agakdi oakcondf 8RIT (¢B) bRh SewBKASEuEh

| ateral 1p0dy it @l oA hg ﬁhf@@ét‘gﬁﬁ) d fhash 9ecs8608Hdl Q‘l%lj al
nodule (2) is assenbled wt rreans%quSO)1 nni ng al ong t he gd

30 3. The no@RPRSidfd SRAfatilé Stent ((f00)2s EPEPREdiPH & af
charact eri zethd njdhainat swedsicesalf i weiicor s@ce@dmbaﬁ:ebalwmdulaﬁd

(2) is afr 1 r|S|n kln p|n§1 and/ a drawhar
(50). 35 4. %E)tet %%ﬁ%g%égngo a%l e vehl cr'e (586 alfraec S%wgl m
2 or 3, charfaatsdri zad imOiIh'amgatsure‘iaas:te sdild) and sald second end

15 Jjoining surface (12) each being designed to be able to
collaborate in a complementary way with a complementary
joining surface (23} comprised by a lateral module (2)
designed to be able to collaborate with said suspended
central module (1) in a buttressed assembly.

20
2. A modular and scalable wvehicle (100) comprising at
least one suspended central module (1) as claimed in
claim 1, characterized in that the latter is assembled,
at said first end (1A) to a first such lateral mcdule

25 (2}, and at said second end (1B} to a second such
lateral module (2), and in that at least said first or
second lateral module (2) is assembled with means (30)

for running along the ground.

30 3. The modular and scalable wvehicle (100) as claimed
in claim 2, characterized in that at least said first
or second lateral module (2) is a front module (21)

comprising a kingpin (43) and/or a drawbar (50).

35 4, The modular and scalable vehicle (100) as claimed
in claim 2 or 3, characterized in that at least said

first or second lateral module (2} 1is a rear module



first or second lateral nodule (2) is a rear nodule WO 2011/023868-
15 - PCT/ FR2010/ 051276 (22) assenbled with nmeans (30) for running

al ong the ground. 5. The nodul ar and scal abl e vehicle (100) as clai ned
5 in claim 3jo cdarbtnzsgdeed in that saild f+ont nodece/FRRD10051276
assenbled with neans (30) for running along the ground, which neans

conprise at Ia% gggﬁgggrquggo%ggngxl s%gg]&%%% n%p §IIQ§ the

nodul ar and ehrcle | al clrar m
characterizénKNHKihat said front nodule (21) |s assenbled wi th nmeans
(30) for running along the ground, which neans conprise at |east one
drawbar tag axle system (70). 15 7. The nodul ar and scal abl e_vehicl e

(100) as cl a-ned e dredwdal eRdr 86FdrAP2Ed S itH& XY rasr chadare
(22) is asseanbl edawint 3 )reans re38Erioed unhi ~thaal osgitiher giraungdodwhiech

means conpri | east teered 20 dri x|l e_system (60). .
The modul b G sl AR (T 100 0s | L Fet FVET SPnpacha che
characterizeﬂxhnuihamﬂsaﬂd megEm snoduing ri22) ks adeesitl ednwei t Bterears

(30) for Qﬂl%% 2195 ?5 (RHnd whi ch neans conprise at | east
one drambar ag axle syste 9. The nodul ar and scal abl e

vehicle (100) as cl ained
10 6. The modular and scalable wvehicle {(100) as claimed

in claim 3, characterized in that said front module
(21) is assembled with means (30) for running along the
ground, which means comprise at least one drawbar tag
axle system (70).
15

7. The modular and scalable wvehicle (100) as claimed
in claim 4, characterized in that said rear module (22)
is assembled with means (30) for running along the
ground, which means comprise at least one steered

20 driven axle system (60).

8. The modular and scalable vehicle (100) as claimed
in claim 4, characterized in that said rear module (22)
is assembled with means (30) for running along the
25 ground, which means comprise at least one drawbar tag

axle system (70).

9. The modular and scalable vehicle (100) as claimed
in ¢laim 4, characterized in that saild rear module (22)
30 is assembled with means (30) for running along the
ground, which means comprise at least one fixed axle
system (80) or one rocker axle system (82) or one

suspended axle system (83).

35 10. The modular and scalable vehicle (100) as claimed
in claim 4, characterized in that sald rear module (22)

is assembled with means (30) for running along the



in claim4, characterized in that said rear nodule (22) 30 is
assenbled with neans (30) for running along the ground, which nmeans
conprise at |least one fixed axle system (80) or one rocker axle
system (82) Wwp kL SuzPpedtied axl e system (83). 35 FOT/FRE OIdd@ISAR2 78nd
scal abl e vehicle (100) as clained in claim4, characterized in that

said rear 22 S n

the WD 2011 %42‘%78‘% &’?%éh %%Egzgg’#(%%f?? 10%:%%& mﬁ%c%ggggngiﬂl"%g
conpri se at 3eL3tSOHeN | k& driven axle systen1(81) 11. The nodul ar
and scal able vehicle (100) as clained 5 in clains 6 and 8,

characterized in that s dra axl e stem of sald front
modul e (21) i arq{}?%dpﬁsﬁgaEi ﬁ\fl\{g C@i%tbl(?ne %%1%15{ rg}@%ﬁ s€PorlRdaRs
(47) to Sai dirdrabbamst &g s e8 syshematci@yiekbdsdind tiear saddl erg2Bhr
10 12. The nndular ang %alabk ? eh|§le g%po as clal f v£4aln15

or 7 or tShar 806 i FEACTR t satld SPESr ed”grFvel %t e
(60) or sal caftixed arad/enia axti elspstem(8lpxils drfamsnivsbomeawsnef

transnitting jp mgglgglgoggg ng at |%%¥é:€¥%5£%a§¢@) EvgaﬁgaQﬁar

nodul e (46) deS| ghed to eto e carr on board by sal
suspended céftFHle nﬁﬁ:ﬁ)le (1) or by one of said lateral nodules (2).
20 13. Tbe nodul ar and scal able vehicle (100) as clained in one of

claine 2 to ]22 ﬁ}araot j zed | thaﬁ |d s fj ntral dul

(1) andlor die ST apad) SodATEE ) (T Feesi ned
| ongi t udi nallrgur:dlalmodﬁll e 40) cf)ﬂr osi t:hamangetrtmzadcuj:ﬁt elhatw shid
respect 25 Lo externalspsferences, 14, Thg)mdul an andeseak able, e

vehicl e (1003) ained i n one o ar ac eri ze .
that said s@qu@d%ﬂst@nt n&RL) nodul @ {ugnandher meariseast @menamlsmsal d

| at eral 1 BOAY RS (2) R sg?haatauwgy&l CoaVigali oy SusteR (A8hnkor

positioning it accurat el respect to _external references.

The nodul ar ™ttt iScal bl eg‘i’/%hg%?‘é mo@f—* &Pl i carried on boazd

by said suspended central module (1) or by one of said

lateral modules (2}.

20 13. The modular and scalable vehicle (100) as claimed
in one of claims 2 to 12, characterized in that said
suspended central module (1) and/or at least one of
said lateral modules (2} comprises a longitudinal guide
module {40) for positioning it accurately with respect

25 to external references.

14. The modular and scalzble wvehicle {(100) as claimed
in one of claims 2 toc 13, characterized in that said
suspended central module (1) and/or at least one of
30 said lateral modules (2) comprises an automatic
navigation system (49) for positioning it accurately

with respect to external references.

15. The modular and scalable vehicle {100) as claimed
35 in one of claims 2 to 14, characterized in that said
suspended central module (1) and/or at least one of

said lateral modules (2) comprises a driver's cab (48).



35 in one of clainms 2 to 14, characterized in that said suspended
central nodule (1) and/or at |east one of said |lateral nodules (2)
conprises a driver's cab (48). 16. A train of vehicles conprising at
| east one oYUl 1ML IEES abl e vehi cle Y700) as cl ACTERAY IS 53276
clainms 2 to 15.

16. A train of vehicles comprising at least one
modular and scalable vehicle (100) as claimed in one of
claims 2 to 15.



