MODULE FOR A MODULAR CHASSI S OF A VEH 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 al so

relates to a_neth nting such nodul es and f
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two modules each having at at least one end a Jjoining
surface designed to be able to engage with a

ing at

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: - - -——e—o-

The present invention relates more particularly to the
20 field of 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 immobilization of a ship at the dock 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 ones having a length of
20, 30, 40 oxr 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



maritinme type, the nost conmon ones having a | ength of 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 volume of a 20-foot container serves
nowadays WO 2010/076442- 2 -PCT/ FR2009/052315 as rat,i it
of neasurenefC, 2Q38m7§§49{EU, or tvvent“y-zf oot equi \%W@Rg{bggﬂg
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of | ength andsofa wictiph rand veeiught, odndeasusementaskgowaves aT¥ér yohi gh
mass. The seqzweﬁ@, pLovi d ]51 QL have special vehicles for every
scenari o and nust - envl Si on adapting or/ and conbi ning the nul tipurpose
means that he has available. 10 Tel escopic semtrailers, of the
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four con#(?i ners arranged in two rows of two, which can represent,
with smalt 20-foot containers, a |load of around 140 netric tons, this
not bei ng cofpdekbbeiai t Bemitedekeopi ¢ I5 $st edovt theaks tHBE sPFde
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known to formc assi s o nodul ar tra|IerS|n
containers, being possible for a single 20-foot

—container; “according to —the " standard "NG ~ISO-668,—to——

have a total loaded mass of 34 800 kg. The twinning of
such containers is frequent. Cross-bars, known as
20 spreaders, which load/unlcad 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, & 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 is generally
desired to arrange the load as close as possible to the
ground, for obvious safety reasons, and this stops the
30 chassis oxr vehicles and trailers from being

overdimensioned.

It is also known to form chassis of modular trailers 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 fox flexural strength,
which 1is often estimated empirically and translates



the manner of engineering mlitary bridges, the nodules 35 consisting
of prismatic box structures fitted together end to end with a

strai ght edge. Here again, the problemarises of dinensioning for
flexural strength, which is often estimated enpirically and
translates WO 2010/07644R2- 3 - PCT/ FR2089+052315 iPdeFFv%aPaé/%%%Jr%ns,
hi gh consunption of steel, a high weight, which harns the energy
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as the case nmay be. This design alsp has the problemof 5 thg shear
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chassi s of apgg{giglgga;o&ftg@\mrttsi_ng heavy 15 | oads, characterized
inthat it has at at |l east one of its ends a joining surface which

has at |east one oblique support surface that extends between two
Plariar surfanesatihabfarsheparratdralidno ienecanodiere andepnel FREELOFE h
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it easier to maintain his fleet of rolling stock.

To this end, the invention relates to a module for a
modular chassis of a vehicle for transporting heavy
15 loads, characterized in that it has at at least one of

its ends a joining surface which has at least 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 also relates to a modular chassis of a
25 vehicle for transporting heavy loads, having at least
two modules, each having at at least one end a joining
surface designed to be able to engage with a
complementary Jjoining surface on another module,
characterized in <that said joining surface and said
30 complementary joining 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 1is dimensioned to carry marine containers of 8, 10, 15,
20, 30, 40, 45, 48, 50, 53 or 60 feet.



The invention also relates to a nodul ar chassis of a 25 vehicle for
transporting heavy | oads, having at |east two nodul es, each having at
at least one end a joining surface designed to be able to engage with

a conpl enent ing surface on anot her nodul e, r Ln
that said joﬁﬁyﬁ@ Ep?géézand said 30 cﬁnplenentenﬁpﬁé?ﬁ?%ﬁg/géggéée
form together an assenbly having an oblique scarf joint, having an
unconnect ed ghew isganfipai aflsor reautag aokayportAwehidiaghEUiogeat

feature of t % i ) 3 d n arry
v e cont atgare. onopSlh g 0T e gt LU IE S AR LA
feet. WD 2010/076442- 4 -PCT/FR2009/ 052315 The invention al so

relates to appebt-dvghi ebechaviagrate | €aSthO NI cBhassiis Qehatle
| east one_such nodul e AccordHB%i 0 one feature of the inventi on,

this vehitle§ Fstﬁaf}ﬁFl%? oreds di'ler. Further features and
advant ages of the invention will become apparent fromthe follow ng

detail ed desgliphban A (0eaki miy n.%\%[m%'e@e'ﬂﬁhﬂﬁ% t Qﬁ}réﬂﬂf&' LR

with 10 reference to he a ur es

schemat i cal | PESRBRsS aapﬁéﬁggeéwmet%df%&lmw&j dRt&EH16A éiEéﬁ%BF%On
havi ng nodul eg a@l@)ﬁﬂ.ﬁ!hﬁlglﬁ@ t@z&bd:cmﬁﬁﬁﬂson,oﬂﬁ-tﬁel gume2nsabepat wtahl y
shows anlglevaglon vi e |rstE%p%|ant of #t%ﬁ such nodul es

t oget her fF& Fert3®s %%é?%atﬁﬁﬁﬁFiy SHOWS “ah- 8l eVatT on view of a
second variant of fitting such nodul es together;

- 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
of a first variant of fitting such modules together;
of a second variant of fitting such modules together;
-~ 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;

- f{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 figqure 9;

- figure 11 schematically shows a perspective

bottom view of a detail of a module according to the

invention;

- 'figﬁf"e*?" ’s'ch*e'rﬁa't'i*c’al‘l‘y_"sh"o’w’s manTelevationview T



figuredschematically shows a partial 20 elevation view of an exanple
of the conbination of nodules, in a |longitudinal direction, simlar
to figure 1; figurebSschematically showsa partial elevation
vi ew of anot her exaggle of the conbination of 25 nodu

| es;
fi gur e6schen#Pi @aLPYOEedABa partial elevati on vi eRFY FEROERARPF 3L B
t he conbi nati on of two nodul es; figures 7 and 8

schemat i cal |y show pargnd 29 ebsmiisniewncet yeperspecesaaptes of
e conbi nation of nodules; figur chemat.i a
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direction; invention; figure 10 is an end view of the conbination 35

fromfigure 9; fLgu sthe, i i a) ashar speshLyes ot
view of a detail of gf%%%%l%ﬁaﬂgéﬁéﬁ%ﬁféﬁgysﬁzoiﬁven?ion?é V&) Lo
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perspective tapeMtewnof another detail of a nodule according to the

i nventi on; B igure 13. schenati ly.sho Y, p 5
vi ew of yet anot her %%?%ﬁ?sofli'nnggleggéco}gingﬁpgmgﬁéé?ﬁl nt%%%?
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containers according to 10 the invention. The present invention

rel ates Horetp&r tPEEPEt?3 to the field of heavy handling, in
particul ar port handling.

The present invention relates more particularly to the
field of heavy handling, in particular port handling.

15 The invention relates to a module 10 for a modular
chassis 1 of a wvehicle 100 for transporting heavy
~ " ioads. o

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 vehicle 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 one obligue support surface 13 that
extends between two planar surfaces 14 and 15 that are
30 parallel to one ancother 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 10A, said
structure or said other module 10A having a
complementary Jjoining surface 12A which has at least
one complementary oblique support surface 13A that



15 The invention relates to a nodule 10 for a nodul ar chassis 1 of a
vehicle 100 for transporting heavy |oads. Such a nodule 10 can have
different forns, as shown in 20 the rest of the description, with
exanpl es of nodul es 10 under the references 2, 3, 4 00 ZOé %
300, 400, 40¥° ﬁ@&@/ﬂl Af%%0 the inventién  in orckﬁdq FR2003/85281% he
25 sane tinme the best flexural behavior of the chassis 1 of the
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to engage with, as the Case na tructure.to
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at t ached, o or SEFYEE WEEh ot her aah & A, S Al A BrsEuRhy
ot her nDduIehé@énbaﬂnn@balquepbeaeﬂtaoynpolhnugnsasfaneuhzénmhctadhas

at | east one P t bl i que support surface 13A that WO
2010/076442-S%Q-Pgﬁgﬁﬁag%%ﬁg52315 ext ends between two conpl enentary
pl anar surfaces 14A and 15A that are parallel to one another and

inclined wt Iirhéeaaaat app132idd tebldrgenduiarortoss ui d a@l&sd—ﬁﬁd asy i he
dul 10 t hen formn 5, struct

shown i é g ﬂ re
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the modul e 1Q4nLe.8Ps0r RRANRY tHe metal structures, provides very
good flexural strength. Such an assembly is designed to
held, statically, under the effect of the weight of
15 each of its components, and of forces applied thereto
parallel to the planes of their planar surfaces 14,

TUTTTI4E,; IS And T I5AT Sincé the vehicles 100 axe intended toT

travel on uneven ground, and to perform turns, it is
nevertheless necessary to add mechanical fastening

20 means, if only to ensure transverse retention. To this
end, fitting elements such as bolts or the like are
deployed in a direction D perpendicular to 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 Jjoining 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 1322 which are
parallel to one another. The length of the surface 132
is less than that of the surface 1322 and the length of
35 the surface 1312 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 11l

that secures the assembly known as an obligue scart



10 oblique surface 13, and such an assenbly, which is only used in
wooden framework, and is introduced here in an innovative manner in
nmetal structures, provides very good flexural strength. Such an
assenbly is designed to hold, statically, under the_eff f
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Phat of the SarPale TIsRekRq ATAOrEHas o 360t he touinsade Jitd 8

| ess than thapuplentetay f godnide. Faukice n avheanpthpar thosfulehe In
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form together an assembly having an -oblique scarf
15 dJoint, having an unconnected skew scarf joint or having

a key. Such a modular chassis 1 makes it possible in

T particular to Tconstruct  vehicles 100, Tin T particular
port vehicles, for transporting ISO 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 a plurality of types of modules 10,

and a plurality of conceivable combinations, depending

in particular on the nature of the load to be
25 transported and on the distribution of its mass.

Figure 4 illustrates 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 module 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 joining surface 12 of which is



joint having a key. Such a key 11 inproves the behavior in traction
of the connected assenbly. It also nmakes it possible, in certain
cases, to dispense with fitting screws. Such a key 11 can have

parallel faces or else 5 be in the formof a wedge. The invg%i gn
al so rel at esWP0281AHAUF4%2 chassis 1 of & vehicl e EGT/ERINIPEPLRAGS

heavy | oads having at |east two such nodul es, each having at at | east
one end a 10cpaphengnsaryace designefl thebendbkedudeengagehev thrat
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300. Figure ustrates an ext'ended variant thereof, having
ext ensi on nodul es 201, the oblique surfaces of which are parallel to
one anot her. 185 i gum&e bstdddisthatesuarabher cmarfiiigntratdonbi marg laa

end rmdui§ Ofprgggcééiraﬁthy%e %&P”Huﬁﬂeﬁngf”%%'eé Q:]cf amodules, in
this case limited to five within the scope of these

~ “examples.

A chassis 1 according to the invention has a plurality
20 of connected modules 10. It is understood that while
connection in the lengthwise, or leongitudinal
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 loads, or quite simply to
multiply the carrying capacity for containers by a
whole number. 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 8.

The same organization of the space is also possible in
the third, height direction, which 1s 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



second type 401, the joining surface 12 of which is WD 2010/076442_
8 _PCT/ FR2009/ 052315 conplenentary to that of the end nodul e of the
first type 300. Figure 5 illustrates an extended variant thereof with
an extension nodule 201 inserted. 5 Figure 8 illustrates another
variant, incHop8PaPYRAGE4A2i nt er nedi at & rfodul e 202 RHT/FRLOOFA@5Eype,
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f or cont ai nehaviiygaawielsaapadberofAiwehiicheal®@rdahlehgschaor ahat
MRl Tl x-type 1 %tra%ﬁ'iéeé ‘F?bt«:hm@cﬁ %alce@%ﬁg@ﬁ bath henglhwkssagnd
w dt hwi se, |ike the one shown in figure 9. Thé sane organization of
the space i sGaF§6tpeRsi Bhe ifPIdHE t hP r #CVRBILEEECHFH Bct'BSn, 2l BRAST s
advant ageousohB 3Zcper mémberi Bubfiedfiiel g4 ofotheakhangll tng Dbadeiy a
heavy | oads, .in _particular in order to act_.on t LSLri i o

| oads on hethggy%ﬁg?inglﬂ?ﬁggnBrlé%ngnéfﬁgé,Qhﬁge?% pggPipgfggsto
carry bal | asmembeat d@rimang\e 20heygAe44n-amd - POT? FREDOY 05934% box

" assembly. R S

The cross member submodule 24 is fitted on the side
20 members 21 and 22 by a mechanical connection of the
half-length type. The cross member submodule 24 ensures
the function of guiding and retaining the load, 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 upper end or turned toward the 1load 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 submodule 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 59762
35 from the same applicant.

In an innovative and advantageous manner, the most

protruding regions of the chassis 1, which are



appropriate regions of the vehicle structure. This ballast is
preferably | oaded on top of a basic chassis 1 and can itself result
fromstacking a plurality of ballast sheets. 5 Consequently, the

chassis 1 accordi t he i nvention can have t hree-

nodul arity. ﬁF%%@ﬂ§5b3§4§§d as shown in ?lgure 1, §Qé?ég2§§%é%%63ﬁgs
10 at least two side nenbers 21 and 22, in particular havi ng a
U-shaped pr ofgeneraililly dovaedaby esselet dons t bit, | sxtopdimgz édwkod the
mechani cal stygngih 'o@f & HeONGtsudisnal, di g r%o“sts' %mblgl sﬁ%%hﬁlé@ 24,

advant ageously has at |east one cross nenber. subno for _taki ng
the load in &rE5 RFRRGGSe RFPERIIMY, SR #idhge rﬁe‘rﬁj@er sbrén&bénlag@

menber form rwm%efrbemrzal Isheanch 4@y onaldly Kd @i da bexgagseabiyn The
Cross ne gndule 24 |g &lttgd onethen(%q_T é) g&ﬂpers Zlfand 22
by a nech nlc SAfeSfi Bn ot heT hal FET 8HTh 13 pe € Cross nenber
subnodul e 24 témes mogls lehd Of gwetingn aofcoduliigiiog andhr enaiokstigcihe bodd,
in particul arpe@ntakBess, pQQsiﬁfeC9§S§i§éﬂtaﬂﬂeEﬁ&%ﬁo@ Qh@c%eBQEléor

centering at the same tine as neans for 25 stop ng at sl %p es
50. The IattéLIOOar SNERFRPRAE EP atSUHei @ uppet- %nd Or aFne rPB\AaF t he
| oad by radi udedacagl onsrtbatrar ehobt dbrad shy febaphggnehest foet ahe or

oy conneghed Laes qr ;hound.449,:80 33ahQ eRADl RoBQragghesslyenss

contact betwsen tRe cross nemb he cont ai ners,
as i s shown icaoBsgumembersThéSparans of Jeaeees 0s46 mefiber SEBASENLRI24
that are of f s@tpwsth.regard to the side nenbers 21 and 22 form arms
241; the latter and t he sl oped wedges 50 are advant ageously produced
as per application FR 07 59762 35 fromthe sane applicant. WO

2010/ 076442- Thé - REWEHERR00900523%&geriekal | yakor neteiyissluchbdpase2ql,

ext endi ngst O‘Q’%Hloﬁl}@eé’uﬁ’%' de; af ﬁ%x‘?d;aasts'l%as‘%f o%%oﬁ%b@gggf:og 271

subrmodul es 24, are.protected, preferably on either sid a
?ﬁ? f a

bunpers 242. WPAgh| ft @?ﬂ%?féht%a%“% IR PRI AgeEhERoaf
———s#rde—mare—desbgnedzthbECahiaet&e@afhactfﬂdurennﬂﬂWadm@ndagengsay,

o T 3880, PR P 400" SRl v O L

path of the ve |cI I hcor por a romthe
obst acl e. Nbf809§r569h6yf¥QWrﬁQﬁ|ﬁﬂﬁ9ﬂ%ﬁ§lﬁﬁaﬁ§ for the 10 arnms 241 in
a horizopgal plane. The nodul e 10 al so has cross nmenbers 25 and
gussets 26 f%kesEk%%%an %&!c&sl%g 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 like. The specific forms of the joining
surfaces 12 and the complementary jcining surfaces 122
on the opposing modules enable the precise and rigid




The nodul e 10 preferably has inertial blocker 15 subnodul es 27, each
having at | east one nobile stop 271 which is designed to cone into
abut nent against a fixed stop 272, as can be seen in figure

-13-.--Advanta I ese nodul es 27 are produc r
application ﬁﬁ?%%q§éé154?50n1the sane_a%bchant. ﬂﬁ%$ﬁ§&8ﬁ§§8P§3}5
according to the invention has at |east tw nodules. In one

particul ar exemggrdogkenpodfment , neduldovih it didur etikth the ehasbes 1
forms the stryct .Of em L , ' Lgu 15,
whi oh 25 has i SyoiSy ab st P EkEb sy 26 A% Ay rIRg g’
nmodul e 4; afhentl@thedi R .comRanding mdutee 2ty ThesSkbESFEN2 PA

figure 1 has theo @iadeiRerkeesv2) asdndd BRdchwo fGressgmeshether of
subnpdul es 2 Thi s ﬁfrtlc 2, called the iq;ern%diate
f AR Hohe T4

| ar nodul ,
rodul e, has £56 TORRERGY She aBBER19%a; Ghe SBRAL 28" of Hhe Te0HESS
nmenbers 21 ap@r22leTheonbleal ésn@tianidsal dirmedtiittnedft ¢hehehpsdube 85 2

at these endg 28 by,usipg fhtLipg: & el SUGh a%obotchgsorssms

| i ke. The specific forns of the joining surfaces 12 and
conpl ement ar $iFEFRILAR- surf aces 12A on the opposi ng nodul es enabl e the
precise and rigid

10 Similarly, the end module 3 of the example in figqure 1
has two side members 31 and 32 of a type similar to the
side members 21 and 22, and a submodule 24. The module
3 also has cross members 25 and inertial blocker
submodules 27. The module 3 in this example has a box- .

15 1like structure at its end opposite the one where it is
fitted to the module 2, in order to support the loads

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 fiqure 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 dimensioned 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

-~ U Tgenerated by a semitrailer kingpin "307 TasT can be Tseen T TS



WO 2010/ 076442- 11 - PCT/ FR2009/ 052315 interl ocking of the nodul es 2,
3 and 4 with one another and avoid any shear stress in the fitting

el enments 29. The | atter can, depending on the type of stressing of
the chassis assenbly formed by the fitting together of 5 the nodul es,
be mounted, ¥ 2R3AAOTR44Re figures, pataitel to tBRE/FBRGORMPEE315
direction of the chassis, or else in the direction perpendicular to
this same di reehi abngi@uSinhlayl Yinkhei &nel mreduheld ef sibewexapbee in

figure 1 has . .two side nenmbers 31 and .of a type si.m]ar t h i de
rember s 21 aidea2 A A oat & WGt e 20 b tatsdr §ed
menbers 25 amdanderti atobtadoiker. sFyeddubbdy27. thte mpthlles 310n ahés
exanpl e has Q%5 15 i kepsiguctune gt its gd opgposi begkhe opg
where it is %i t%gego t he nodul e 2, fﬁ{order f%ﬁgupport t he | oads
gener at ed? by-CRISEHAERAFHEr KGHRypcAnEBinerss ch- HdCEekate nS¥elure
11. Thi s nodudltepd hasn compeeReENtIddtRide.Ng BaviscesedidA yjesi ghedet 0
be able to engage w.th_ joining 20 surfacegs 12 |l e

end nodul e 4E%P8%ﬁ8d%§%%plgﬁ sfig%?% 1Eﬁ§§)tmgL§%%§ ggﬁ%erg§aiﬁgﬁd
42 of a typessinpHatesolthe side menbers 21 and 22 and has a box-like
structure at its 25 end opposite the one where it is fitted to the
nodul e 21 in_order to su%port t?ﬁ | oads generated b¥ at | east one
axl e 31,+%s &8n e TGS VR GiPe PAF L 1FHEE T ¥ d GAT 2R AEECLBNBr_IRNt ar y
joining surface3ecd2A desigoddid ol berzablsdio seimgdde akethmbbelgsi AT ng
surfaces 12 .1 he I : r , +5h hassis 1,.cABsistdng
of these nndﬁ.ééﬂof§gyggg¥gﬁﬁé J?%g%gi%ﬁg% F% %gﬁry | SO ngrﬁt?ne
cont ai ners ofiigectpon1mf rGhegzgmodyle 45,0,.48an80 PE3E 43y 60%f et To
this end, thenapgubes,ofantyptllj e medventageaystydeash direction:
IOngltudi§a|%xrgégggﬁéfﬁfd %8 FK%&% length of the containers.

Consequently, the module 10 has sub-blocker modules 27,

‘some of which are designed to be able to act in a
longitudinal direction of the module 10 and others of
which are designed to be able to act in a transverse
20 direction of the module 10, these latter 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 container 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 vehicle 100 can be, as the case may be, a seli-
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



a submul tiple, the exact nunber or a nultiple of the |ength of
standard containers. Preferably, they are WD 2010/076442- 12
- PCT/ FR2009/ 052315 each Iongitudinally di nensi oned to hold a
subnul tiple, the ex?ct nunb a nultlfle of a 20 f

standard con?® R8O 97@?%?ably, the nodbfes 10 aré tfﬁﬁ&8§9®gggapd

| ength stops in order to 5 longitudinally stop containers, or
i ncor porat e $u0hmsﬁum85imOtheérpsa¢m¢teﬂdatoA@yﬁhUaQQQWSEytothegege

ongi Ludi nal Stopsale lae.lormad by Bhacksr subgodsed? i g an

i nnovati ve and advant ageous “manner one nodul e
10 has such §9@p&ﬁ@@k%@rﬁnman@an7suvﬁﬁ%m Wk eesthRe@tberb@odBLe; t o

aﬁt in altra@gﬁgrsetﬁéﬁectgéﬁFcﬁ Qﬁg? dulfugﬁhc@nd;mgefg&@blys@idthe
chassi s and n ust in e | ongitudina i on
corresponaanOFB %HF%ﬁbtrﬂ?ﬁn%Qﬂa oo/} aFﬁergéicxﬁl uéﬁpﬁ§hefhean
nodul e 10 haassainbbj;oc]kmmmdtwes obligsenescdrivhi piirar.e desiiggedano
be able Lo aGhehngcl ORILIUA Mardl MRAHOL O phiengOduli 10 8Ndsng

others of whiCh are esi gne to act fransverse 20
direction of Sehé Redules1a0 ?ﬁ@séhﬁﬁtﬁéﬁuﬁ%@ BeFRga8hbFAST noPRekeY

figures. Thigiisrpardi it ainy nashmnteageous if the nodule 10 is
designed£%o hold a plurality of containers side by side in the
transver direction, in particular to directly hold the load of a
mul ti- 25 coBhai nEnvenrtoism badsoor reprieerierto The hewritNion taledo for

relates to alﬂgiéma@m& etﬂf@g) havihbg, aﬁam?gﬂm@é\@s cb@ﬁswfﬂln@ro@é
| east one such npdul e hicle 100 can

be, a self- 86 EPBp@P@%Be%e%écW%f%ifF%RﬁQttFQn§B§rPFﬁ§rcéﬂt8Fa%F
is shown in &hgage éd;dajpmntngraukéacéozzf@ithraasponbmp@ementary

contai nefs. 351,60 3NON FALd 1 Qe 180 n@aS0M 441 01 03 T 0L, o

transporting containers, as is shown in figure 15, anmpl es  of
conbi nat i onsSbFeSELRABEERSHRI FIYtah Fo WRE P%%?%?n@urf®ﬁ§%0ﬂ@/®73ﬁ42-

13—PCT/ FR20981 A5R@1Begions, ~one of “said modiules 10 with respect to
the other.

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 wvariant, 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 wvariant, the indicating

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

35 surface on the module.

The invention makes it possible to envision all kinds
of loading, including bulk, by carrying suitable



two nodul es 10 are placed end to end in order to engage a j oining
surface 12 on one of said nodules with a conplenentary joining
surface 12A on the ot her nodul e, such that said joining surface 12
and said 5 c I r oi ning surface,12A formy

assenbl y havﬁﬁg an zbﬁﬁéug scarf joint, ?haV|ng an unconnect%ZPS%?IS
scarf joint or having a key 11, and said nodules 10 are then secured
with at | eastousketiey whichr FaRdalpet PRGRARRRET 20T 1L SEhe diFentSedA

al so rel ates 4@ sERYNt | Aeh D ef0r d)ffp| Qra@nttsl ngof_t hi gnhaet hLQﬁlnerﬂd\éhng
means for lift one of t he nDduIes 4 ect to the ot in

order 1o enoGTeLsPaePEhY ngPRtR ackrdditE o BRSTEar 7228

j oi ni ng surfamwlﬁaAdlmadsmea551ﬁemt§nah|m@,thqseiqﬁr&nﬂﬁ&ﬂ1standard

per pendi cyl ar. | T@ } &bl anar surfaces of said joining regions, one O

sai -d mbdul es respect to the other. 20 To this end, each

nodul e 10 advant ageously has indicating or/and aligning neans for

meking it eaqlrerthh@ mhbbemoht a@ménéﬁoﬁmmmefeerﬁ)dwee qu(haa.rl@ theehi t
it to the |atter st _vari e 10 ha

bor . or t ikl bne" fld The Moitapdaty BB WA 2 ulR8 Pai R3Rhshary
t he outside @ftamhlerdadmte:hthesé\]&)oﬁég cﬁ6&ru‘ﬁheo@a@@|rngwwelsl gaad to

be able {g epgage Wid abp8ashat¥o r&ermra 0hS$1 10k, twra bORES e@Rn@l i N
t he nounti ng tooI I'n anoF her vari g whi ch, can be, conhi ned with the

precedi ng vaPLafe: tRE |E%ﬁcxﬂ%@ﬁf?ﬁ?qﬁr/&ﬁBtAPP%ﬂlnhP EFEEBFmed
by at | east epplsuatace:designed to be able to take the | oad.

Advant ageousl y, tgl§egg[fac§ js,complemented by a surface which is
per pendi cular to It is directed toward the outside of the nodul e
and at the joinindg035estffadedoh the nodul e. WD 2010/ 076442- 14

- PCT/ FR2969/ 052315%sbysket s, 4 Whirgh can al so be nodul ar, or el se tanks,
sai d accessory co?halneés o] {anks of the invention advantageously
bei ng produced w 5 ppo t- Base havi ng di nensions identical to

—those of ~an1+SOstinflaet: 5-%ohtwi ner——tn this connection;—di mensions——

in feet are usual by wsed-imshe field of containers and are used in
French standards sgc? as NF:£§P 668. The reader will find 10 bel ow
the approxi mate nmefrig&ehal ukd;’ t one decimal place, of the

di mensi on8 nenti oAédfeatt helpreésent application:

53 feet: 16.2 m
60 feet: 18.3 m.



8 feet:2.4 m10 feet: 3.0 m 1515 feet: 4.6 m20 feet: 6.1 m 30-feet:
-9.1 m40 feet: 12.2 m45 feet: 13.7 m 2048 feet: 14.6 m 53 feet:
16.2 m60 feet: 18.3 m - 15 - CLAIMS 1. A nodule (10) for a nodul ar
chassis (1) of a vehicle(100)fortransportingheavyl oads, 5
characterized in that it has at at | east® one of its ends a joining
surface (12) which has at |east one oblique support surface (13) that
ext ends bet wesddpEMb pl anar surfaces (14, 15) that are parallel to one
another and inclined with respect to said oblique 10 support surface

(13). 1. A module ({10) for a modular chassis (1) of a
vehicle {100) for transporting heavy loads,
5 characterized in that it has at at least one of its
ends a Jjoining surface (12) which has at least one
obligque support surface (13) that extends between two
planar surfaces (14, 15) that are parallel to one
another and inclined with respect to said oblique

10 support surface (13).

2. The module {(10) as claimed in the preceding claim,
characterized in that it has at least two side members
(21, 22) having a U-shaped profile with a wvariable
15 section that is optimized for mechanical strength in a
longitudinal direction, and at Lleast one cross member
--—submodule- - (24} —for--taking---the-load-—in- & —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 (56) 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 be able to deflect said module (10) during a collision

with an obstacle.

5. The module (10) as claimed in the preceding claim,
characterized in that said obligue bumpers (242} form



2. The nodule (10) as clainmed in the preceding claim characterized
inthat it has at |east two side nmenbers (21, 22) having a U shaped
profile with a variable 15 section that is optim zed for mechani cal
strength in a longitudinal direction, and at | east one cross nenber
subnodul e (-24) -for- taking the- |oad difn-a transverse direction,
said side nenbers and cross nmenber formng a flexurally and
torsional |y réifEdmngpsaests yro20 sadd Thandodade) (18) sashetidmhi n
t he precedin flnaeim characterized in that said cross nenber
subnodul e (298 F0tns a V-block for centeri ng the |l oad at the sane
time as neans for stopping at sloped wedges (50) which are 25

term nat ed a,ta.: heizrhé;mm%nglgr)t%gr Bﬁgiﬁé’&’a{xg éﬂ%&bﬁa&a@@rfh@éﬂdigﬁld
regi ons cqnsisting of connected tubes or rounds 0). 4. e nodul e
(10) as oPai o i KNG ETER G 1 4t nf3b &Ealhégt e]ﬁ%efé?dailn Ripgkedai d
cross nenber submothlles (24) hasadr nisa¢24dl) anhilebspr oheudebiidearstop
of f set manner g the qutsi wthr C L | r
(21 22) and [ dn are oler aepagnet! ot FARECintS, Richale SRR 3
(242) in the 6199 &topl i(dé3) desi gned to 35 be able to deflect said
nodul e (10) during a collision with an obstacle. - 16 - stiffening

neans for ,said ar (24 LN orizgntal plane., 6. The dul e .(10) as
cl ai med :“:LR on7cej' of el?ﬁr%}é%gdi(ga%agl 3?%@%%{% a%lf%rlfieec(frq)wgt ﬁa{t(ali"%’
has inertial dhagekeeréabfodal éshy273t bash siighi mypbatologist orrsludslsi | e

SEOD gg%g Wg@?i ﬁ,oﬁl@sbgln@ﬁitiﬁ §9€Edé§‘it§h@cb_l'€c§r?5g A0 rtd%_t atf :yﬁ_eg

st op : g .nodul e . as cJaimed in the ceding claim

characteri zeé'cinr?llﬁgtmla? I‘F&§%§8éﬁns€£— jf eIPO‘?beQ‘?JI Zi&( 2‘?518 S&her st

whi ch are desifgmédchoalve dbbéghedatt ba ableng tamwh nal aitrecisiven sef

sai d nodyke ({1QL-aRdn0bReLs; i @irog designed to be able to act
modu

in a transverse 15 direction of said l e (10).

7787 A method for fitting together modules according to - T T T T
one of claims 1 to 7 in pairs, characterized in that
two modules (10) are placed end to end in order to

20 engage a joining surface (12) on one of said medules
with a complementary joining surface (12A) on the other
module, such that said Jjoining surface (12) and said
complementary joining surface (122) form together an
asserbly having an oblique scarf joint, having an

25 unconnected skew scarf joint or having a key (11), and
in that said modules ({10) are then secured with at
least one key (11l) or/and fitting means (29).

9. A modular chassis (1) of a vehicle (100) ‘for

30 transporting heavy loads, having at least two modules
(10) according to one of claims 1 to 7, each having at
at least one end a joining surface (12) designed to be
able to engage with a complementary joining surface
{l2A) on another module, characterized in that said

35 joining surface (12) and said complementary joining
surface (12A) form together an assembly having an
obligque scarf Jjoint, having an unconnected skew scarf
joint or having a key (11).



8. A nethod for fitting together nodul es according to one of clains 1
to 7 in pairs, characterized in that two nodules (10) are placed end
to end in order to 20 engage a joining surface (12) on one of said
nodul es with a conpl enentary joining surface (12A) on the other

modul e, such that said joining surface (#2> and said conpl enentary
joining surface (12A) formtogether an assenbly having an oblique
scarf joint, having an 25 unconnected skew scarf joint or having a

key (11), at said nmpdul es (10) are hen ecyred wjth at

| east one kegld( "11) 6t / affd?PPETi ng%an§5(29‘f alr@)eds r}Bdng#aHﬁasﬁ ’s
(1) of a vehicHagrqct@d)izedr 30 thanspor tisgdieavyidreatistohavrng iSO

| east two m%ﬁ%e( Jc%t%%%&gl Bg B0 9pe 9§, Ch@l Mo 1 46, 74568{5*" hayi ng
at at |east one end ol ning sur ace { desi gned to be ‘ab

engage wi Ph 2@t &l @ ﬁ"le&ry joining surface (12A) on anot her rmdul e,
characterized in that said 35 joining surface (12) and sai d

ComplETenLa Y o1 B0 SHELSCE (A3 aLordnnet Nef A A58l ag g

an oblique scarf joint avin unconnec ew scar
having a key thr)aCterlﬁd lnthach‘ébﬁaTQ@qi@(qﬁ) ask)aividdindltaiheg, are

characteri Ze%aldh tl*'tﬁ-lglltﬁ.ldﬁadllgeQﬁh@ﬁ@@oh@dcébr )ho'l@odmédlﬁrﬁtltlple,
cont ai ne 10, 15

5 53

11. The éﬁasy‘? (2% E'I‘l'ﬁt?%do?:n aclr&‘fﬁ%@%rﬁ Tg f?glrajg?% Eé 6ﬁ8

t hat the nodwltendgtd) cehiehnét. has are each longitudinally
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