MODULE FOR A MODULAR CHASSI S OF A VEHI CLE FOR TRANSPORTI NG HEAVY
LOADS The present invention relates to a nodule for a nodular 5

chassis of a vehicle for transporting heavy |oads. The invention also
rel ates to FNRAHY BH64/Rinti ng such nodul es and t 8CE/EF&RI00OS 052315

i npl ementing this nethod. 10 The invention also relates to a nodul ar
chassis of a vehildORULBr FORaASPOPULAR QeASyIE oadsAhdHDQLAL FORast two
nodul es each having at at | %é@ﬁ%f%ﬁ&‘ﬁdﬂﬁf“ G rface designed to
be able to engage with a conplenentary joining surface on the other
nodul e. 15 The invention also relates to a port vehicle having at

| east one suygh Ghassim: oin@nd £ASTrONG SUCH, ”Qdfdbéule fEE‘eapEn%%i%ﬂltar
|nvent|on rel ates, nore particularly to the 20 fi ea%§$
port

handl i ng® afd'§S%iFarah &leﬁrhlﬁalr@c ﬂ%&ﬁ%?%f{ﬂe

handling is characterized by the carrying, on one and t he sane ship,
of ever larger 25 | oads. art ul ar,, cont ai present the
ossence of LE COMAIA DA G T 1ahsEor T oD iRar OF haREFA-BH BuPhe
i mrobi | i zat marludfesa astd Eaata tﬂw]d(ﬁd« | isnpebegesngiivey aridi shamedliat). means
must be suitable for enptying or introducing as rapidly as possible

the 30 entire load that nust be carried on or unloaded froma ship
during #0st Gpeveinvenipbrr $do@i ceslprovi der shasodeladaghasiss sgroting

handling fleethitad h@ogewmﬂ&ﬂﬁfrﬁe%yt meoaldg:ldha%&n higt | 9adst
generally consists of contajnéers of the maritine type, e nost

common oneSQW%nWRF%Q?%nﬁFﬁ oftaving at at least one end a joining
surface designed to be able to engage with a

complementary joining surface on the other module.
15
The invention also relates to a port vehicle having at

least one such chassis or at least one such module.

The present invention relates more particularly to the
20 field o©f heavy handling, and in ©particular port
handling.

The development of port handling is characterized by
the carrying, on one and the same ship, of ever larger
25 loads. In particular, containers represent the essence
of the commercial payload transported other than in
bulk. The immobilizaticn of a ship at the deock is
expensive and handling means must be suitable for
emptying or introducing as rapidly as possible the
30 entire load that must be carried on or unloaded from a

ship during a stopover.

A port services provider has to adapt his ground
handling fleet to the developing nature of the load.
35 This 1load generally consists of containers of the
maritime type, the most common cnes having a length of
20, 30, 40 or 45 feet, from among the known standards
of 8, 10, 15, 20, 30, 40, 45, 48, 50, 53 or even 60

feet. The volume of a 20-foot container serves nowadays



20, 30, 40 or 45 feet, from anong the known standards of 8, 10, 15,
20, 30, 40, 45, 48, 50, 53 or even 60 feet. The volune of a 20-foot

cont ai ner serves nowadays WO 2010/076442- 2 -PCT/ER2009/ 052315 as a
conparative%i%ojfﬂ/‘?%%‘g‘iﬁenent, knowt a& TEU, or BFEERA0GH/ 052315
equi val ent unit. Speci al | oadscanconsi st of | arge-di nensi on 5

assenblies, fwth tempefaﬁleé Lengt kb antk o5y Mkt anendbeh gk, Tang idy

sone cases have a ver ss. The, serV|ces prOV|der does not have
speci al veh|§ﬂ§ﬂ$ﬁf&§‘§b %g;ﬁﬂq HIRHd must envi si on adapting or/and
conbi ning the nultipurpose neans that he has available. 10 Tel escopic

senitrailer (g t-he |9$F&%OOFC %EE(%oﬁEEQ@Q a flng MReam. %ﬁ ion
known in the roa :&ranspor i clés or o ﬁb er,nk ese
vehicIesSar@qﬁﬁmb%ﬂQﬂuthbtb'mm't¢em$p@ﬁulﬁpqﬁmvynﬂoad% whilth lande

15 very var 'r?ch;i%.Ce”éﬁ&' 0% §c&i§é1 éﬁs%@” & d he 6ass "H:Ltéh cQRLal ”‘%fh%

it being possible for a single 20-foot container, according to the
standard NGISSOI6EE PECHAGETa 4R %I NPEade fras o6t 234 B KL S THOT

tw nni ng of esw‘ﬁy coptahAels | anbrequastt . &AessSrdar sadkpewngas o%Oand
spr eaders, h Ioad/Lf]cﬁJ docked ships are alreid capal (gﬂf
transporti ngj: rrrl RRASE A5y ed dh S F v’ B3

whi ch caf represent, with small 20-foot containers, a |oad of around

140 nEtrICbg%%gf¥%éﬁi rug $¥¥£ghf@£?atlg£e wLh %o&ekfég pl%ﬁ%%

systen1of i n one anot her, as are known
prior art. $@eting cal lsyngnlﬁ sy hawell kngwnan@ |the)ar@ﬁ@ultsnan|8@omrt

handling, it sygrnenakl Yodesis efoko. ariANGR L herhead aseir] 988 asire
possible to the ground, for obvious safety reasons, and this stops

the 30 chasSI®TY aHiTAREE TRIF t FERPEPST F 0% BeRly o9arai iAshokade
It is aiso krawn +orfosTe chassksial, madidrarad rabhens ithd heaganmer hof

i t. brid th dul t f ti
box. St ruct e FTEGP A ogt nBFLBd POLBRA el 118 G r A N eagd: Thee

again, the container, according to the standard NG ISO 668 to
have a total loaded mass of 34 800 kg. The twinning of
such containers 1s frequent. Cross-bars, known as

20 spreaders, which load/unload docked ships are already
capable of transporting at least four containers
arranged in two rows of two, which can represent, with
small 20-foot containers, a load of around 140 metric
tons, this not being compatible with a telescopic

25 system of beams that slide in one another, as are known
from the prior art. Specifically, in heavy handling,

and in particular in port handling, it 1is generally
desired tc arrange the lced as close as possible to the
ground, for obvious safety reasons, and this stops the

30 chassis or vehicles and trailers from being

overdimensioned.

It is also known to form chassis of modular trallers in
the manner of engineering military bridges, the modules
35 consisting of prismatic box structures fitted together
end to end with a straight edge. Here again, the
problem arises of dimensioning for flexural strength,

which 1is often estimated empirically and translates



probl em ari ses of dinensioning for flexural strength, which is often
estimated enpirically and translates WD 2010/076442- 3

- PCT/ FR2009/ 052315 into |l arge sections, high consunption of steel, a
hi gh wei ght WOMAQUO MEr6¥t2 he energy per fbr+mance of PCAFR2009/052315
tractor-trailer assenbly or the train of trailers as the case may be.
Thi s design :al,s0 h m of: sqlp@e&r- t r.eng the
connection &?Jé%es, |%é pg??}t'g%g’r gﬁgtﬁhgbglolt : l?zle ng?n’%%?&%heg high
i nventi on i ¥sighdnablvdighpoharss vitkes sneoder PeF fTRdaRNAS s Odr olihe

handl i ng f|ic€itaét§btru°&:a_]ﬂé1?t§é§eﬂl§l§zh%hﬂ_ oaglle Tt{l%i:crﬂVélﬁf!@flaﬁit§@sk as
proposes naking it easier to intain his eet of raqlling stock. To
this end, tH&S nvadti BAYr &%t ggh%% Ae7odh S5 Qaﬁnd}ﬂeargﬁmg?flsogf
a vehicle fanhedradisporti sgréeavy 1bfl oats chatreedteidrzedpiactbat iih
has at at |east .ong of ift §en slaté oi ni ng surface which has at |east
one obli quepflf&p}ocrut urtace™ iat €t ends bet ween two pl anar surfaces
that are parallel to one another and inclined with respect to said

obl i que suppe@rt fage 0 ;Thedinvent{ on. al l.at_es a ) of
mount i ng su?ﬁlerrq u eg,f g%c%{ a t0(§1.&fog{r1 jlfgrpicgn%%ta?o%g t{i%é%rcst ﬁggui'%%g
invention alPsevieleat esot crdepbdul s GWeysids oerdl2BIvehiestl fior the
t[alnspolti@' nglaht%gf\éy d oagse Iﬂ@&u]pg T%Ted|i<?ﬁﬁ=.tn%i\/&§[h @BP% ; rolt3@§és hﬁﬂékfiﬁgﬁ
at | east one end g joining surface desjgned to abl e to engage wi
a conpl enentdr V&59iH ¢ §‘%‘FP§€‘&“0 &h 1%§f° O L Tt @S zed in

that said joining surface and said 30 conpl enentary joining surface

form toget hey, an, Assentl v havi ng, 8. obLi gus searfed oLnt.o iyl ngan,
unconnect ed 'skew starf joint  or having a key. ccording to one
feature of moehulewentheasisaiaf clrasysebigbei sfali ménsinered timacahepvy

marine £ont 3ifelss MnfadQriled 2 SRac40c f3s 48 A0 18307 0R8 or

feet. _
its ends a Jjoining surface which has at 1least one

oblique support surface that extends between two planar
surfaces that are parallel to one another and inclined
with respect to said oblique support surface.

20
The invention also relates to a method of mounting such

modules, and a tool for implementing this method.

The invention alsoc relates to a modular chassis of a
25 wvehicle for transporting heavy locads, having at least
two modules, each having at at least one end a joining
surface designed to be able to engage with a
complementary joining surface on another module,
characterized in that said 3Joining surface and said
30 complementary jeoining surface form together an assembly
having an oblique scarf Joint, having an unconnected

skew scarf joint or having a key.

According to one feature of the invention, said chassis
35 is dimensioned to carry marine containers of 8, 10, 15,
20, 30, 40, 45, 48, 50, 53 or 60 feet.



WO 2010/ 076442- 4 -PCT/ FR2009/ 052315 The invention also relates to a
port vehicle having at | east one such chassis or at |east one such
nodul e. According to one feature of the invention, this vehicle 5

is atrail er"@r2Gl&EnT6442 | er. Further-féatures anc?célf\?ai?tf’&g?e@ﬁﬁﬂ{%e

invention wll become apparent fromthe follow ng detail ed

description ﬁﬁenQH%éHtibﬂgaﬁggo@bqﬁ%%% Qﬁ:t$epbﬁﬂeﬂbh981ewthlH% at
reference to the appended figures, in which: i gure schenati cally

shows a per ittt @%n’ﬂ“ﬁ&p@%ﬂl%%ﬁ ]ae%‘?l%s%?% ?1%1‘?}? ML FHHRI es
according to the invention; 15- fi gure2 schematically shows an

el evation view of a fi LSt var é %t %h suchtrmdul %21 ogfethher
figure 3 scHEREFIEHY y %h%@\% feVal i eWVEFLACTac Slid Sy AT At Sof
fitting 5ucmsrmjmm11emge¢m&r ,semu’gmﬁuem]chenatl cal l yshowsa partial 20
el evation view of an exanple of the conbination of nodules, in a

| ongi tudi nal direction, simlar to figure 1,
fi gur eSschentttd s yEehbusaspand addedebvagson ofi diof ianerhépnexdmdl

of the combiatdQn Hp2beMPdples: thii gUnebashgMalicaahkys huwsa iparitdral
of nonlimiting embodiments of the invention, with

10 reference to the appended figures, in which:

- figure 1 schematically shows a perspective and
exploded view of a chassis having modules according to
the invention;

15 - figure 2 schematically shows an elevation view
cof a first variant of fitting such modules together;

- figure 3 schematically shows an elevation view
cof a second variant of fitting such modules tcgether;

- figure 4 schematically shows a partial

20 elevation view of an example of the combination of
modules, in a longitudinal direction, similar to figure
1;

- figure 5 schematically shows a partial

elevation view of another example of the combination of
25 modules;

- figure 6 schematically shows a partial
elevation view of an example of the combination of two
modules;

- figures 7 and 8 schematically show partial

30 elevation views of yet more examples of the combination
of modules;

- figure 9 schematically shows a perspective view
of a combination of modules in a transverse direction;

- figure 10 is an end view of the combination

35 from figure 9;

- figure 11 schematically shows a perspective

bottom view of a detalil of a module according to the

invention;



el evation view of an exanple of the conbination of two nodul es;
figures 7 and 8 schematically show partial 30 el evation views of yet

nore exanples of the conbination of nodules; figure 9 schematically
shows a per eRINY AT&4dDf a conbi nati dn of nodul EET/FRR 0080523 Se
direction; figure 10 is an end view of the conbination 35

fron1figure 9; fJEﬂﬁfbﬁée5§?e§@ﬁéﬁ§%idaﬁﬁf“@héw@eésB@QEbE%tQQ&tQ%b
view of a detail of a nodul e accordin he invention; WO

2010/ 076442-Visw pef/ pRE0dw 05981511 ﬂ@%r 8 1ok maCrearipds hohs the
perspectlveﬂﬁnbnﬁﬁwmfﬁ anot her detail of a nodule according to the

i nvention; ure he t|c shows ers Lve top 5

vi ew of yet anot her %? %C%i%%ra?ﬂﬁst8 Eﬁésgﬁg ﬁth%P%

figures 14, vﬂiwnuf]ﬁbso$®nmmenadéyashomfresmeduleehycardlng to the

sel f-propel l.ed, \¢ gﬂ_ a semtrailer and a trailer for transporting
n

cont ai ners accor g to 10 the invention. The present invention
rel ates nore particdliguses o the fiLél dagid hebvy Aahemahgcalny show

particul ar posd eftaﬂd;lélrw alSSémﬁ gi%g@u@a redii&se 1 0 A2 %@ﬁlﬁlt%al@eror
a nodul ar ChaSSIS a vehicle for transportlng heavy | pads.

Such a moduld@3 R c%ﬁahé% dPET SrEMSAGTHRY SORTRRETSH 26CPREIREs £ 0f
t he destoi ptghen,inmdrt iexanpl es of nodul es 10 under the references 2,
3, 4, 200, 201, 202, 300, 400, 401. According to the invention, in
order to ensure at the 25 sane tinme the best flexural behavior of the
chassis 1 oﬁhﬂupﬁﬂﬂﬁmﬂeiﬂ@@ntbonedebytsacmqnﬂh@&ﬁtﬂiulamhde©ethe

has at at $h PN Yed Qﬁﬁq %;ﬁ%é&i@c ?‘?: Ejp%tfv%; hghdla&ﬁaanar

| east one ob |que support su ace exten en two
surfaces 14 and 15 that are 30 parallel to one anot her and inclined

with respectried $al@nehbhaug BAPPOr ttcsUsT ageidli® 10 for a modular
chassis 1 of a vehicle 100 for transporting heavy

loads.

Such a module 10 can have different forms, as shown in

20 the rest of the description, with examples of modules
10 under the references 2, 3, 4, 200, 201, 202, 300,
400, 401.

According to the invention, in order to ensure at the
25 same time the best flexural behavior of the chassis 1
of the wvehicle 100 formed by such modules 10, a module
10 has at at least one of its ends a joining surface 12
which has at least cne oblique suppert surface 13 that
extends between two planar surfaces 14 and 15 that are
30 parallel to one another and inclined with respect to

said oblique support surface 13.

Such a module 10 is designed to be able to engage with,
as the case may be, a structure to which it is
35 attached, or else with another module 104, said
structure or said other module i0A having a
complementary Jjoining surface 12A which has at least

one complementary obligque support surface 13A that



Such a nodule 10 is designed to be able to engage with, as the case
may be, a structure to which it is 35 attached, or else with another
nodul e 10A, said structure or said other nodul e 10A havi ng0

conpl enent aﬂPrQﬂ#ﬂﬁ‘@%‘%ﬁ? ace 12A which has at | eafCTYFR2009/052315
conpl ementary oblique support surface 13A that WD 2010/076442- 6

- PCT/ FR2009/ 082315 e%é%ﬂ@énb%weaoﬁtfﬁ@eﬁéﬁ’@é@yﬁ 134 Pl anakasdsf aces
14A and 15A that are arallel to one another and inclined with

respect to <$HIY GOE Cs FfporRa Lt + ot e L 23RNSR AR REBWAR AN 1HdIED,
t he nodul e lﬁttlrhe_ﬂesfpﬁédlﬂ ntgovms&hdsabm@uétsuppure surfkth S3nd afshels

nodul e 10A an assenbl havr obl i t,. known. an .
inconnect ed D stbr v d B2, ThalPaadiEeofPeantl EhEmddure thoRsid
absor bed5by gtheictimab| pquevstuln f @ee dl3ptlhand suclulan adserdoh y aswlemd vi s
only used '%a%%%ﬁraﬁwﬁg’ s%ra‘&lf' Jife! 04{1%&& hece jn %f;'}onnected

i nnovative manner” in neta structure prdvi des very goorlﬂ1 I"exur al
strength. SEdevarresserttyntis desi gned to hold, statically, under the
effect of the weight of 15 each of its conponents, and of forces
applied thereto far allel to the planes of their planar surfaces 14,
14A, 15 and T%A 1@ dicaPPhacdeliocl e 18074t LRfeddePReP1rebePYofhe
uneven gooumﬂbtlaﬁrb t@md@rmttﬁm shthi Snneyeembelesshnenessay o
add mechani cal q{] g ké ley to e surcf tré(-)m verse
fetention FEShid e %lo ??tFFﬁ&‘egPé nf89Sdch HEE B orithe k™

are depl oyed.nmovatdiveecmeoned pin pawadtradul atruotthespl agesviofes hgery

| f t
e assenbl ¢ e i S, e Al B, Sin | 96 LAUEY, 36, LRGSR
fitting ele 6té§é@at~éy@n|rqulert¢a@t|%quwt hott BRy strlght of

forces. 15'9@%%53éf'ﬂ%%r%k%®d%éﬂﬂ§|r@h&abfaﬁbﬂﬁﬁér@b%lﬁ@@rEthbﬂb

havi ng a ke¥J ﬁg oi nin surf%ce 12 tPenhhas tw? 30 o e sup%rt
surfaces 13P% 2 WRi cHar 8168F8 1&F thelr anar Surraces

14A, 15 and 15A. Since the wvehicles 100 are intended to

travel on uneven ground, and to perform turns, it 1is

nevertheless necessary to add mechanical fastening

20 means, 1if only to ensure transverse retention. To this

end, fitting elements such as bolts cr the like are

deployed in a direction D perpendicular tc the planes

of the planar surfaces 14, 14A, 15 and 15A and at the

level of the latter. The assembly having a scarf joint

25 makes it possible for these fitting elements to operate

only in traction without any shear forces.

Figure 3 illustrates a fitting variant having a scarf
joint having a key: the joining surface 12 then has two
30 oblique support surfaces 131 and 132 which are parallel
to one another, and the joining surface 122 also has
two oblique support surfaces 131A and 132A which are
parallel to one another. The length of the surface 132
is less than that of the surface 132A and the length of
35 the surface 131A is less than that of the surface 131.
Thus, in the mid part of the assembly, there is left a
space which is designed to be able to hold a key 11

that secures the assembly known as an oblique scarf



to one another, and the joining surface 12A al so has two obli que
support surfaces 131A and 132A which are parallel to one another. The
| ength of the surface 132 is less than that of the surface 132A and

the | ength &0 #PkHOEA4Ace 131A is |esk than t hatPClY/ BRZO0A/052345
131. Thus, in the md part of the assenbly, there is left a space

which is desjgned fo08 abl ge$0 HQtH & Ké% 11 Hﬂ%&o%@%uﬁzﬁ% tR@avior
assenbly known as an, oblique scarf WO 2010/ 076442- 7 i

- PCT/ FR2009/° 852385 5 15iTht Ohatt higCanReGtedua RS gmREY - 11t ApPOVESkERe 1T
behavi or i ndagagidlen ofint hesonnectadeassetbl Wi sbenaksowekes ittt ing
possi ble, in certain,cases, .to d]irfpense Wi th fittin Sﬁ?rews. Such a
key 11 can t?acifee""p)sar ar el ?a&(gél or- ef 3@ QaE{S ipr?rtai%el or mot° a®wedgé’
The invehti & dlrsdheelfatras dfb aa wanthdar chassis 1 of a vehicle for
transporting heavy | oads having at |east two such nodul es, each
having at at |east one end a 10 joining surface designed to be able
to engage wilthe adewmilerrentbey Felatag $or FacwBhlahotmeeshwdll ef BEn

this chassi s;ehi AGOELENG teh 414 NUENHEQRy SabLhd OhBAGGSUL{ ageand
sai d conpl enent arei/ joinin surface formtoget her an_ assenbly havi n%
an oblique <& 5480 HALGFayi AICRN NAVEGhert ed SskEFREbarrS of ™ 6r
havi ng a0keyl.oidiely asubtatar delkdssies! ltdrakes d4dl¢possi Rirgydge with a
particular to C(instruﬁct vehi ¢l es 100 articul ar_.port vehi.cles

i-n
for transportihg 160 Eont aPRerd IsuEh*4%ERasets T EHR of Toltse be™
used for ot hérisappliccations], 2corcadtnant tof ths highkptiohti psrpodse

nature. Figures 4 | uralg t - a
plurality o Ogglr%c I \?Sa%fiz&g%vngpﬁa%iagﬁjs,é/od‘g{leénryl ng LI%E’] gg‘?ft{#gﬁl g’g’rg%%tghe
nature of tHKe®Toadogsther an assembly having an obligue scarf

15 Joint, having an unconnected skew scarf joint or having
a key. Such a modular chassis 1 makes it possible in
particular to construct wvehicles 100, 1in particular
port vehicles, for transporting ISQO containers. Such a
chassis 1 can of course be used for other applications,

20 on account of its highly multipurpose nature.

Figures 4 to 8 show & plurality of types of modules 10,
and a plurality of conceivable combinations, depending
in particular on the nature of the 1load to be

25 transported and on the distribution of its mass.

Figure 4 i1llustrates the preferred configuration, with
an intermediate module 200 of a first type enclosed by
end modules of a first type 300 and 400, the
30 intermediate meodule 200 then forming a keystone. The
module 400 can in particular be identical to the module
300. Figure 7 illustrates an extended variant thereof,
having extension modules 201, the oblique surfaces of
which are parallel to one another.
35
Figure 6 illustrates another variant, combining an end
module of the first type 300 and an end module of a

second type 401, the Jjoining surface 12 of which is



25 transported and on the distribution of its nmass. Figure 4
illustrates the preferred configuration, with an internmedi ate nodul e
200 of a first type enclosed by end nodules of a first type 300 and

400, the 30 WhtZ A H4thodul e 200 t herd forni ng aBEEYFRSOO9/AFR315
nmodul e 400 can in particular be identical to the nodule 300. Figure 7

i||UStrateSd%hﬁ@@mgHEEkyﬁibaﬁﬁm&heéEOEheh&%hﬁng&h§@5kﬁﬁ pRdulas st
201, the obllgfe surfaces of which are parallel to one apother. 35

Figure 6 il %8S at’dd -anétABLevari aht LU EbRdE AP nPlan SSHETRsHI & 33t e
first type 30wyt an w@ndididenoion wetond Iype rdElrtdde j oi ni ng
surface 12 of which is WD 2010/076442_ 8 _PCT/ FR2009/ 052315
conplenentary to that of the end nodule of the first type 300. Figure
5 illustbat ésigureext endédstarniant arkdrrenf whitiamn exthensponabbdgl en

201 i nsert ef}nt%ﬂegﬂ{aet@ ﬂg&i?‘fé rahes Anof hep yap acggpe,i NCOLPOL At ipg
an internedi ate nodul e 202 of a second type, each the joinin
surfaces 12 Jsfiniiichsisizenpl edermtfarynient Aat emalrnesid mivdbpe topt

the first tyge 3090. odhi foceXarP|$r Conbi ressan dypLrimsl argi Bodulgp4@2
of a second type 10 which is enc]osed by two internedi ate nodul es 200
of a first t 105G cAR ard 4STERsEIARSS %%@P%%e&olgy hd 2notRiFeR oft YRS
first type 30Qcandi108ncldsés bpdenwst o ddi@iditemad:les 200 of a
configuratiaqns. .can be 15 produced with a small nunber of .types of
rodul a6, i n oL ol T Lo 1756 WPERFRLYRE SEapeograt hede 2nd
exanpl es. Amcidadsiss off a&cdonding yire t3HP iancertd®n has a plurality 20
of connected nodules 10. It is understood that while connection in
the | engthw se, or |ongitudinal_ direction, as showmn in figure 1 and
in figures 4% ol8, yslansdqnckf Bhpbd PTG | 6ANTLAETERASTSs QakaRe
al so bejgonpasrthcld asPtural idnaof Avfbkes conpgsted dm hb@ules, in

this case limited to five within the scope of these

examples.

A chassis 1 according te the invention has a plurality
20 of connected meodules 10. It is understood that while
connection in the lengthwise, or longitudinal
direction, as shown in figure 1 and in figures 4 to 8,
is the preferred application, the chassis 1 can also be
composed of a plurality of modules connected in the
25 widthwise, or transverse direction, as shown in figure
9 and in figure 10 as seen in the frontal direction A,
in order to carry very bulky lecads, or quite simply to
multiply the carrying capacity for containers by a
whole numbexr. A vehicle 100 can thus have a matrix-type
30 chassis 1 with elements connected both lengthwise and

widthwise, like the one shown in figure 9.

The same organization of the space 1s also possible in
the third, height direction, which is advantageous in
35 ports or in the field of the handling of very heavy
loads, in particular in order to act on the
distribution of loads on the load-bearing axles or/and

engines, and in particular to carry ballast located in



25 wi dt hwi se, or transverse direction, as shown in figure 9 and in
figure 10 as seen in the frontal direction A in order to carry very
bul ky | oads, or qwte sinply to multiply the carrying capacity for

cont ai ners 5‘}08? @7¢ddder. A vehicle 400 can t hBETFRRCL9/052315
mat ri x- type 30 chassis 1 with el enents connected both | engthw se and

wi dthwi se, ke -dhe one shoyndd fdguned. vHie Sre Qngpizal | orfs
the space is also possible 1n the third, height direction, which |s

advant ageousballr#%%t pb?t@r%ﬁe?:ﬁb%ﬁelpraélleﬂl &M tHRP hahdfi Hﬁséf: rapsl

heavy | oads 1I3n§ardalrﬂuiﬁ£elﬂ eeden tt ofash efathendi st rpbuthdntof of
| oads on thg% d be ri r;ﬂgsaxles or/and engines, and in particular to
carry balla ah st WO 2010/ 076442- 9 - PCT/ FR2009/ 052315
appropri ate regions of the vehicl e structure. This ballast is

preferably Iﬂg@} kgighas C el.f I
from stacking a ur atll q{)y ol?éI ﬁ? sﬁe:%éco]%sggukhg lnvreﬁ&liogj
chassis 1 acxdy chaﬁ{j? t@n%dmﬂhmkmmnﬁmee d| mensi onal

nmodul arity. Preferably, and as shown in figure 1, the nodul e 10 has

10 at least two side nenbers 21 and 22, in particul ar having
U-shaped pr d59TE AR a ARG i3l @t Hdn{HRFS] %fOEP?M“?QHl?OIlo has

mechani tal s—ﬁr enghbti ntdo | erigiet uglenBkrdi rzept izert The mduberiQcular
advant ageoug Y has at ne_cr.o subnodul e 24 for t k| ng

Fhe Toad i n Aava Sy EPehef PebrRis "B & Yot henber SSRhaPEr o0gt
menber formig eptfiexirdl fyramdctlanslcarlalslt;,a:amggﬂd boxaassenhlitydifiad

Cross nenber %%Q{& dyl e i t S 2
by a machanldcla connect?%n g‘i‘gd leehan ﬁten ﬁ%@sﬁﬂggér o%&sL %%%ﬁ%
subnodul e 29TenstFeEsS thetpencsvbrodrlguidi rﬁj’rarfcli]@e"{%lt?ﬁ@lgl@ﬁ@ Lbad,

in partisul arr GOMAINREr ikt chassie 1sand fRERBeasV- Bhack ks
centering at the sa tine as ans for 25 stopping at sl oped, wedges

50. The | at f%™%% t@FRthat 8d Gt UppBf i B driAed™ t 94Rr 8%he
| oad by radiassethtylegi ons that are obtained by shaping sheet netal, or
by connected tubes or rounds 240, so as to enabl e nonaggressive
contact between the cross nenber 30 subnodule 24 and the containers,
as i s shownThe fEyose IembEre pabnsdolet el chesstnerdger osubrpelulse d24

that argq of (gl o eqard 12 mxiy; sl decrenbers 2Loandc2choram akye

241; the latter and the sl ope es 50 are advantageously produced
as per appl |h@d{f‘dﬁr19ﬁ1’07c1/5@76?1"595 @?Wt%@“@%ﬁesﬂ%P eaft 24 ensures

the function of guiding and retaining the 1load, in
particular containers, on the chassis 1 and forms a V-
block for centering at the same time as means for
25 stopping at sloped wedges 50. The latter are terminated
at their wupper end or turned toward the load by
radiused regions that are obtained by shaping sheet
metal, or by connected tubes or rounds 240, so as to
enable nonaggressive contact between the cross member
30  submedule 24 and the containers, as is shown in figure
12. The parts of the cross member submodule 24 that are
offset with regard to the side members 21 and 22 form
arms 241; the latter and the sloped wedges 50 are
advantageously produced as per application FR 07 58762

35 from the same applicant.

In an innovative and advantageous manner, the most

protruding regions of the chassis 1, which are



WO 2010/ 076442- 10 -PCT/ FR2009/ 052315 generally fornmed by such arns
241, extending toward the outside of the chassis, of cross nenber
subnodul es 24, are protected, preferably on elther side, by obli
bunpers 242 WOtR01MfQH442hi ch have a-riL§i ¢ deS|gnHQ$ﬂ§R?N@ﬂﬂﬂﬁﬂiﬁ5
slide, are designed to be able to deflect the nodule 10 during a

col I'i si on widdhewh OPbpt BCHEad ang shes HBKS Qﬁ190§§k€h@1h@ %b%%&ﬁ &@%
path of the vehicle 100 jncorporating such a nodule 10 away from_t he

obst acl e. MSTWHoVte ?%e§hFoFRﬁ§Pﬂﬁﬁeﬂﬁuf?ﬁ%%sm?%?e¥héu?@OQP%§52£f'|n
a horizontalayd apeotEbeeﬁdeﬁ:ﬁeﬂ@fﬁiﬁp bas €1ossr neiber,s ]@)5 @fﬂﬁ.lque

ts 26 f tiff . Th d 10 f b . .
Tert i al bl GBS ShbmodlFea o7 eack Tabi RG"At 3 gt ondoroa ¢
stop 2715V\h|’aite i Somest gredst odeonere ntdes abuedent hgarbie aof ichedrd esttop
272, as can SESfuid fbgHEElP@ %ﬁgﬁ%@f%%htgﬁs%g‘a%h S 204

are produced as per applrication rom t he sane applicant.
20 The chassiisl mRdeoorii eedsikle Wv@h‘t«’e@h hhs metheasdt tho vievd@les.

In one partigyy ar RGP AL RMAHIENL  dBRNQWN 1ig0 i@y € fhond hehe
chassis 1 fornms the structure of a port semtrailer 103 as shown in

figure 15, RS hdOEP " nobliP¥s O] 454kt EHd oA RS gforgthe
second eod il e2#4] ianai Aberpediate pdeamractTiiy madwle 20 30sbheézs

dule 2 fi 1 d nb 2 2
odule 2 L1 I e ARz Lo ) o TeThels 2130 27 #3d LU0 Hitiing

i nt er nedi at @umpehdess. has four joining surfaces 12 at the ends 28 of
the side nenbers 21 and 22. The nodules 3 and 4 are fitted to the

nodul e 35 2 at these ends 28 by using fitting elenments 29 such as
The module 10 preferably has inertial blocker

15 submodules 27, each having at least one mcbile stop 271
which is designed to come into abutment agasinst a fixed
stop 272, as can be seen in figure 13. Advantageously,
these modules 27 are produced as per application
FR 07 56916 from the same applicant.

20
The chassis 1 according to the invention has at least
two modules. In one particular exemplary embodiment, as
shown in figure 1, the chassis 1 forms the structure of
a port semitrailer 103, as shown in figure 15, which

25 has three modules:

- a first end module 3;
- a second end module 4;

- an intermediate connecting module 2.

30 The module 2 in figure 1 has two side members 21 and 22
and two cross member submodules 24. This particular
module 2, called the intermediate module, has four
joining surfaces 12 at the ends 28 of the side members
21 and 22. The modules 3 and 4 are fitted to the module

35 2 at these ends 28 by using fitting elements 29 such as
bolts or the 1like. The specific forms of the joining
surfaces 12 and the complementary Jjecining surfaces 12A

on the opposing modules enable the precise and rigid



bolts or the like. The specific forns of the joining surfaces 12 and
the conplenentary joining surfaces 12A on the opposing nodul es enable
the precise and rigid WD 2010/076442- 11 -PCT/ FR2009/ 052315

i nterlocki nfi®f2QHY GfikA%s 2, 3 and 4 Wlth one an@UTWFROP%(OS231dny
shear stress in the fitting el ements 29. The latter can, depending on

the type of rﬂﬂésl%d]&rﬁj 6%‘%1‘?@%&&@1@@%”‘3@%5@ EIE%JE)S blﬂ% Hinolihag

t oget her of t he nodules, be nounted, as shown in the figures,
parallel to atr}% FENE hAl ¥ e SHERECSILEIRSSF ¥hetlkhabsbEingr eé?@éntﬁ #tfe

direction pemeenﬂa@uéﬁr cha, tmeibeiﬁiﬁlgdléﬁcth@n tngfé S kark¥sihhe ognd
nodul e 3 of %{m Ielnflﬂgre 1 has sh ngg‘oers 31 gﬂd 32 of
a type siml AESHBRbEr $o51egh y22: Snbt B SUBnbAERE"SE. Ofhe
nodul e 35al smdﬁamo@mﬁss ;,mebkersobtadd iaertiabwibl dokertheubfidulres,
27. The nod t ik ru I S
end opposi tLebat%hangc?nqe 1{/]éwtfhgé(l gﬁit%?%dg?]ée?%%% gl EB : %lglﬁsgr %ér otr
support the dlgsds igenetlr eddbyeet semi t parpendkingprn 80, adisan SI@sﬂe
seen in figyigkkiothis nodule 3 has conpl enentary joining surfaces

12A designed to be able to engage with joining 20 surfaces 12 of the
nodul e 2. The end nodule 4 of the exanple in figure 1 has two side

menbers1dl anehid2Qfy,a thdeesd Mnban: &03t bg e éﬁ&&f’ﬁm@ 24 @mguza and
has a box-1ike 3truct eat its Si.t

end. o ospte one ere
fitted to tHhe R a it 2%5]0 Rfppot tOF hd BBBSSé@V\EF‘ét &8 Ek} at
| east one a)sllﬁie31qe1ﬂ5emn2beasdel2|,nahldgm esumodinis Pddulbedmrbasle

com ST 03 AES3 1pgfEnionad Lagbe e enande !

the joining surfaces he 3 uIe aSSIS 1
consi sting @ﬂlbm%%@erﬁooﬁﬂ esTld mggelaoi sndltﬁ’erﬁsl@@ﬁpl% kasrg bPS®- .

maritimes contiaidned s @t fre 10 16s 2Hd 3BpcdltedThedtSndOyndB8: 0kt is
fitted to the module 2, in order to support the loads
generated by a semitrailer kingpin 30, as can be seen
in figure 11. This module 3 has complementary joining
surfaces 12A designed to be able to engage with joining
20 surfaces 12 of the module 2.

The end module 4 of the example in figure 1 has two
side members 41 and 42 of a type similar to the side
members 21 and 22 and has a box-like structure at its
25 end opposite the one where it is fitted to the module
2, in order to support the loads generated by at least
one axle 31, as can be seen in figure 15. This module 4
has complementary joining surfaces 12A designed to be
able to engage with the Jjoining surfaces 12 of the
30 module 2.

Preferably, the chassis 1 consisting of these modules
of type 10 is dimensiconed to <carry ISO maritime
containers of 8, 10, 15, 20, 30, 40, 45, 48, 50, 53 or
35 60 feet. To this end, the modules of type 10 are
advantageously each longitudinally dimensioned to hold
a submultiple, the exact number or a multiple of the

length of standard containers. Preferably, they are



35 60 feet. To this end, the nodul es of type 10 are advantageously
each longitudinally dinmensioned to hold a subnultiple, the exact
nunber or a nultiple of the length of standard containers.

Preferably, Wh&P1/ 76482010/ 076442- —122- PCT/ FRROGGTUFTR2 D9 9ASR 315
| ongi tudi nal |y di mensioned to hold a subnultiple, the exact numnber or

a multiple %%d%zﬁbﬁéE%u$§K&§§§ a&ﬁaﬁgaenean&@lﬁ%ldPEe%%%%@hxapu%e
nodul es 10 are equi pped to hol ngth stops in orde

| ongi t udi nal3# sEHpC OWHEQﬁﬁsoroﬁlqﬁﬁﬁ %t@fmﬁﬁﬁgtéﬁ?qrﬁ%%eﬁﬁg

structure. /sdaeamaagfownytaltdase IFoRGictadilng| &m@pswdmaalssoﬂoorq&@
nnovative _and particul ar

by bl ocker subnodul es an
advant ageous A& at‘?eag? g%e e 10 RECPRuchiBub- 8F88¥er
nodul es 27, lwhigdht wdismaddsi greedrt o doatabinertso actr | nnaotrp@ura\terssuch

direction of ] le 1 nd y ofy

just in thefﬁogbltugﬁnal g?%gct|%¥fQ§¥€%%respo ?hgﬂgﬁﬁ%%%}le ﬂﬁg
t he cont ai nérogitosseqient IsfEorshe fbdul ea 190 hastwied| odker bﬂ)@@lké§
27, some of MM &INAlL designed to be able to act in a |ongitudinal
direction of the nodule 10 and others of which are designed to be
able to act in a transverse 20 direction of the nodule 10, these

Igtter not ke g@ﬁmﬁm&éh}al{zbeaﬁa@tya&m{gléﬂ% @@ﬁih@@@@tbl{ly manner,

advant ageous i f_t modul e signed to a plurali.t

contai ners $itde By |?ﬁ?|994¢i3 %gﬁ%%%rigcﬁlfggtgﬁﬂFE?ﬁ 889P¥83I52 ‘to

directly holmluidme doaddekignadl tic 126 ebidkaiineractoss: bar trensverse

spr eader. i on al re t p h n t
R R e o e e O

| east one ChaSSIS , ast one suc
can be, as th@sedse hiayabé n@tsel st 3gnpridisel 1 eel iekdenel 1dirpstion

transpofti ngcoRlpRRlihg asths shwn hRnbitgur eo4, 1§nporhoh&ahh@&3102
for transportlng containers, as is showmn'in fig

semitrail er COOS YL dns Jor iIBRAEGht B nee s, S‘é]% ?%Ogh%anmiﬂﬁui?au?ér
15, these exampl esfofwitiafhi aaki oiss DEnSH MUbes dIeiag tion actwayr a

limting. 20 0/076 4 13 -PCI/ F 9/052 t modul es, 1
pl aced end :ﬁgné;n |n O?Lder eom_élnogag ?2%]%(” ni ndglésurﬁgcerfg %tzh%nse 0
sai d nodul eghiicthh @reodpkepprtiardp jloé nkkdesurd aget 12A om thenevhese

nDdU|e’2§UC@iEQ%%i %ﬁdoEOigﬁggrﬁ$m1@§el%g aﬂge§@idlatter not being
shown in the figures. This is particularly advantageous
if the module 10 is designed to hold a plurality of
containers side by side in the transverse direction, in
particular to directly hold the load of a multi-

25 contailner cross-bar, or spreader.

The invention also relates to a port vehicle 100 having
at least one chassis 1, or at least one such module 10.
This wvehicle 100 can be, as the case may be, a self-
30 propelled vehicle 101 for transporting containers, as
is shown in figure 14, a port trailer 102 for
transporting containers, as is shown in figure 16, or a
semitrailer 103 for +transporting containers, as 1is
shown in figure 15, these examples of combinations of

35 modules being in no way limiting.

The invention also relates to a method of fitting

together such modules 10 in pairs, according to which



5 conpl enentary joining surface 12A form toget her an assenbly having
an oblique scarf joint, having an unconnected skew scarf joint or

having a key 11, and said nodules 10 are then secured with at | east
one key 11 dTQaﬁﬂiLCMQ'NW means 29. 16 THe-i nvent i HFTAERS 008/8583 150
a nounting tool for inplenenting this nethod, having nmeans for

lifting one Wf, thgauml 5 40e V\faié]céésé)ﬁﬁt téoehaelﬁt B’%‘c'&ie‘rn & delyalg@

engage said | oining surface 12 with said rrgl ement ary j oi ni ng
surface 12A2 ap8lReBAs FHFERRR dilitg, ©Fn Oé}edl Pectd oot pElPSé‘IJr&?cu‘FJacht G
t he pl anar Siﬂrrfgﬂ@@rﬁerﬁifax%aljﬂoil@iﬂgnluﬁ:ﬁlb@n&,ZAoﬂﬂl %h@abdha@du{oasﬂlbo

th t t t.h 20, To .t hi dul .
\z,amdvan': :;ggﬁsﬁv%nas }}%di ggﬁarﬁf o?/jé)ﬁlcﬁl%é%ngmsﬁ& r?é%nosuf@r m@kichg i

easi er tb pasintdlemartt argxt thlll’HlHQI herumfedd e 123 arfe rtro ftldgeitrheuo e

latter. In an 0 bqres, Qr
t runni ons, ?iaesféér nﬁ%@y Haﬁ’lqtﬁﬁgq gg)gﬂ “%2 ra%%%r?tamj%g dwar hés a
out si de of tqm:qmmﬂteedtﬁé@‘e lﬁmaéfi o]oxmtjnﬁroﬁsa‘@émgadé@ygnbb,t@nbie

abl e to engags dNMpdmated €85t 2 1W0 thEUNRIRRSe Ol it DOr 8SasPNoRE kR
t he nounti ng .t ool | n anot her variant, which can be conbined with tyhe

preceding v %é&ﬁ/a%é@%%tﬂiq@%@%ﬂand ali gning neans are forned
by at least one surface designed to be abl e to take the | oad.

Advant ageou this surface.is cq a surf.ace whi
et pendt ol o 1P eRTdons e Bt ERTEHAY oS hef ot S hrodae
and at the mpﬂm@rﬁa@rﬁm mathbé, mdulieg maanaolmﬂmnmmgmne

- PCT/ FR2009/ 352315 ik q(Y"*hftEn s }{?%] 0 be ppdular OEn%%eEafE'éS

sai d accessory cont al ners or t e I nvention a vanta eousl
bei ng pr oduGdgagic Fal uppdrinBaserhagiend divieHsi dasdi| §@ﬁ@|l@ﬁllenﬂiéry

those of 5an 4l3QislAndand a2Lontal Nefand Nrlhing cedReciQmingi, Mensi 0@s
in feet are usually used |nC§he fleld of contal ners and are used i,

French st an@4r@S <vdh RETRENI S 658, “ThehPeddemaf | TUF 3£ L0°be P8
the approxi fatieimet reeyivaldjesond odnea it ahdmhl ok ate, wot ht bespect to
di mensi ons r{%ntl %net% in the present application: 8 feet:2.4 m 10
feet: 3.0 m

20 To this end, each module 10 advantageously has
indicating or/and aligning means for making it easier
to position it next to another module 10 and to fit it
to the latter. In a first variant, the module 10 has at
least two bores, or trunnions, near the joining surface

25 12 and facing toward the outside of the module, these
bores or trunnions being designed to be able to engage
with at least two trunnions, or two bores, on or in the
mounting tool. In another wvariant, which <can be
combined with the preceding variant, the indicating

30 or/and aligning means are formed by at least one
surface designed to be able to take the load.
Advantageously, this surface is complemented by a
surface which is perpendicular to it and 1s directed
toward the outside of the module and at the Jjoining

35 surface on the module.

The invention makes it possible tc envision all kinds

of loading, including bulk, by carrying suitable



1515 feet: 4.6 m20 feet:6.1 m30 feet: 9.1 m40 feet: 12.2 m45
feet: 13.7 m 2048 feet: 14.6 m53 feet: 16.2 m60 feet:18.3 m WO
2010/ 076442- 15 - PCT/ FR2009/ 052315 CLAIM5S 1. A nodule (10) for a
modul ar chas# 2qu0/&16442ehi cl e( 100) foltdr ansport i MPIYRRAGEYD 52315
characterized in that it has at at |east one of its ends a joining
surface (12)oyhi&ls hag aln | 25! 2906 gg' h%g SUPPEL SSWel a0k lS)s dihat
ext ends between two pl anar surfaces hat "are para to one
anot her and 3%33 W wi CRNEEIPEES t oCBai cFFﬁHﬁ quétfio %@%porl{n‘@ﬂtf%é

(13). 2. TheydpthdddH1@s wéahgedpi8atibedpr geedi ng Clsa t base
characterized in that it has at .l east two si ers

havi ng a U sHapet pgrofTtet Wi hl%e%%‘?% |E°1§g9§8tP naphéft’iq §t Zhdard
optim zed fatomechentcal strength in a |ongitudinal direction, and at
| east one cross nenber subnodule (24) for taking the load in a
transverse direction, said side nmenbers and cross nenber formng a
flexural ly aid tlorsi opab¢gt ioyi ddbognassesbliy. feet are usually used

in the field of containers and are used in French
standards such as NF IS0 668. The reader will find
10 below the approximate metric wvalues, to one decimal

place, of the dimensions mentioned 1in the present

application:
8 feet: 2.4 m
10 feet: 3.0 m
15 15 feet: 4.6 m
20 feet: 6.1 m
30 feet: 9.1 m

40 feet: 12.
45 feet: 13.
20 48 feet: 14.
53 feet: 16.
60 feet: 18.

w N oy N
3 3 8 3 8



20 3. The nodule (10) as clained in the preceding claim
characterized in that said cross nenber subnodule (24) forns a

V-bl ock for centering the |load at the sane tinme as neans for stopping
at sl oped watlye0 B 76 h are 25 ternilBated at t IRSTY/ FROO /%R 35
turned toward the | oad by radi used regi ons consisting of connected
tubes or roundsrM240). 4. The nodule (10) as clainmed in the preceding
claim 30 characterized in that said cross nenber subnodule (24) has
arnms (241) which protrude in an offset manner toward the outside with
respect to spid s dgJaRiTRer 31621, £82) @”%o%l%f}_ aEﬁaB%QEeCWﬂ W a
ei ther side by oblique bun’gers 42) in the formof sl|lides designed
to 35 be abl'&€hiFifef| edtV8 néﬂijl e CTOPSBEETA§% cotFFEY on \Rﬂaﬁisan
obst acl e5 Ma’&&kﬁie&ﬁﬁﬂa@ i46 «HRET/ FR20QY 0523& beadbe omedub e (11;&)
as cIairredian precedin clal chgﬁaterlz mtha%s |d obI|
bunpers (242" %%or i st?H#ER ng ai W5 s P15

hori zont al pj}:a]ne:;uds supfbet nedulfecel0)1 s d:hantnm;tlemdmebetwehe two

precedi ng clai r characterd zqq4l n &@)?t Lt has Jl_.é'lerﬁal \l}h%
subnodul es ( Teach haV|ng least’ oné nobile stop i chis
designed to anstEh g Int @fébutlmi{ll‘m?al msitha  TofSpesd sttep (52130 oplitwe

nodul e {30) @pdal ro-dded hﬁﬂl’ eceding claim characterized in that
it has such sub bl ocker nodul es (27), some of which are designed to

be able to act in a 15 longitudinal direction of said nodule (10) and
others of wa.ch ane designred(1® besapl gitedach theapteassvagselaim,
direction Ofk?%é%%Q%%%éa(lo)that it has at least two side members
(21, 22) having a U-shaped preofile with a variable
15 section that is optimized for mechanical strength in a
longitudinal direction, and at least one cross member
submodule (24} for taking the locad 1in a transverse
direction, said side members and cross member forming a
flexurally and torsionally rigid box assembly.
20
3. The module (10) as claimed in the preceding claim,
characterized in that said cross member submodule (24)
forms a V-block for centering the load at the same time
as means for stopping at sloped wedges (50) which are
25 terminated at their upper end or turned toward the load
by radiused regions consisting of connected tubes or

rounds (240).

4, The module (10) as claimed in the preceding claim,

30 characterized in that said cross member submodule (24)
has arms (241) which protrude in an offset manner
toward the outside with respect to said side members
(21, 22) and which are protected on either side by
oblique bumpers (242) in the form of slides designed to

35 Dbe able to deflect said meodule (10) during a collision
with an obstacle.



8. A nethod for fitting together nodules according to 20 one of
claims 1 to 7 in pairs, characterized in that two nmodules (10) are

pl aced end to end in order to engage a joining surface (12) on one of
sai d nodul eFNiZH Y/ CtpA2nent ary | oi ni A§ surface EEIXFRAPOAHOSAIS
nodul e, such that said joining surface (12) and said 25 conpl enentary

j oining surface (ﬂﬁ%Vmé&ﬁI%tPQ@$h§§ é@a@ﬁé@”@hYtﬂéVb&%c%@rW@'d%&%m,
scarf joint, having an unconnected skew scarf joint or havin

(11), and i FRAACISH FsdiNedhefo)Sai@ PR EEC EWPSHT h éégpeaf&rm
one key (11l)stordmathiddthbagsnemns £29Y. a3hs (241 M0uUn | 89 HoAqlzdrdral
inplenenting)the method as clained in claim8, characterized in that
it has mean®¥BI° Tifting one of said nodules (10) with respect to the
other in>Sorder to engage said joining surface (12) 35 with said

conpl ementary | oi-y{ng, Surfac é)lzﬁg cfgﬁmgggﬁﬁ Eﬁ% g %Qgﬁar'e'&e%mg

direction perpendicular tot pl anar™ sur es of said
regi ons, oneldini dclﬁad@cbgr{-aegi Wit hthaspatt has th@ebth@l 9§ Kierr

that it V\Ds%ﬁaquJcﬁfl@sﬂfZ(z%I CB%F@?&%{@@@%B%% &nd eﬁéBllwo stop

trunni ons, or_two hores are designed to engage with at | eas
two bores, d@%%tﬂﬂﬁ%ﬁﬂ;l%ﬁﬁ%%&%n%%dﬁ?ec?@@)1HE8ra@HFBepélﬁEﬁ@nSt a
surfacelolzﬁﬁyubfgﬂngm)2nmard the outside of said 5 nodule. 10. A
nodul ar chassis (1) of a vehicle (100) for transporting heavy | oads,
having at | east two nodules (10) according to one of clains 1 to 7,
each havingJat 10het niehste okl enas acl@imedgisuthaceret2fiidgsicjaed,t o

be abl e 10 SHgAak.MlLD, & OOPLEIRNLALVnlal NG, S 3680 L4ZH) 1) oo

anot her nod aracterized in that saird jolning SUrface
said conpl en@it)ar Vst rivhgrisielt avee (dos)oned nt ¢ oget hbleahoaé,@én‘ﬂlﬂya

having ap 15 f):itque rscardibokflon haw Ngk A HMpagnBectied skew %%%frs
1) as ainmed in the

j oint or having (1 11. The chassis

precedi ng cﬁﬁnﬂ %%%a eﬁ?%&ﬁp?41ﬁ%a?el?b%§ é?n@ﬁgléﬁeé 528V EY SESO
20mar i ne cortidgmrisrofoB,salid mkkjul20, (130,. 40, 45, 48, 50, 53 or 60
feet. 12. The chassis (1) as clained in claim10 or 11,

characterized in that the nodules (10) which it has are
8. A method for fitting together modules according to

20 one of claims 1 to 7 in pairs, characterized in that
two modules (10) are placed end to end in order to
engage a joining surface (12) on one of said modules
with a complementary joining surface (12A) on the other
module, such that said joining surxface (12) and said

25 complementary Jjoining surface (12A) form together an
assembly having an oblique scarf Jjoint, having an
unconnected skew scarf joint or having a key (11), and
in that said modules (10) are then secured with at
least one key (11) or/and fitting means (29).

30
9. A mounting tocl for implementing the method as
claimed in claim 8, characterized in that it has means
for lifting one of said modules (10) with respect to
the other in order to engage said joining surface (12)

35 with said complementary Jjoining surface (12A), and
means for guiding, in a direction perpendicular to the
planar surfaces of said Jjoining regions, one of said

modules (10) with respect to the other, and in that it



25 each longitudinally dinensioned to hold a subnmultiple, the exact
nunber or a nmultiple of a 20 foot |1SO 668 standard contai ner. 13.
A port vehicle (100 having at |east one chassis 30(1) according to
one of clai M BPYQ/ 08447 at |east onelfipdul e (10PCI/EBRA0AY 05&3d%e
of claims 1 to 7. 14. The port vehicle (100) as clained in the

precedi ng clajdm Ehalr@é“gﬂar £%8d d s dhaind T eenstid ubesea, Se\«liffllC};)’S are
propel | ed vehlcle (101) for transporting containers, or port

trailer (108e¥ismad anspor ENEZIRoNVAICHer 2L orlef Heni £Y4i | QPrFTOS) for
transportingGeHi®IEr S.on said module (10) near said Jjoining

surface (12) and facing toward the outside of said

5 module.

10. A modular chassis (1) of a wvehicle (100) for
transporting heavy loads, having at least two modules
(10) according to one of claims 1 to 7, each having at
10 at least one end a joining surface (12) designed to be
able to engage with a complementary Jjoining surface
{12A) on another module, characterized in that said
joining surface (12) and said complementary Jjoining
surface (12A) form together an assembly having an
15 oblique scarf joint, having an unconnected skew scarf

joint or having a key (11).

11. The chassis (1) as claimed in the preceding claim,
characterized in that it is dimensioned tec carry ISO

20 marine containers of 8, 10, 15, 20, 30, 40, 45, 48, 50,
53 or 60 feet.

12. The chassis (1) as claimed in claim 10 or 11,
characterized in that the modules (10) which it has are
25 each longitudinally dimensioned to hold a submultiple,
the exact number or a multiple of a 20 foot ISO 668

standard container.

13. A port vehicle {100 having at least one chassis
30 {l) according to one of claims 10 to 12, or at least

one module {10} according to one of claims 1 toc 7.

14. The port vehicle (100) as claimed in the preceding
claim, characterized in that it constitutes a self-
35 propeiled vehicle (101) for transporting containers, or
a port trailer (102) for transporting containers, or a

semitrailer (103) for transporting containers.



