MODULAR POVER- GENERATI NG DEVI CE FOR A VEHI CLE The present invention
relates to a nodul ar power- generating device for a vehicle, said
devi ce conp i e neans designed to be able
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terrain military vwvehicles. More particularly, it
relates to the field of the maintenance of the drive

means of such equipment.

15
In harbor installations it is known practice for goods
in transit, particularly when these goods are
containers, to be transported by trains of trailers or
semitrailers coupled to a tractor unit.

20

Operators wish to limit their investment to the strict
minimum required and therefore expect their handling
equipment to exhibit true multifunctionality. Handling
vehicle downtime for reconditioning and meintenance has

25 alsc to be as short as possible.

Document FR 2 919 545 by the same applicant discleoses a
harbor vehicle comprising several means of accepting
functional modules. These functional modules relate to
30 various parts of the vehicle, particularly replacement
modules or substitute modules for a power component
such as a combustion engine or electric motor, an axle

Or even running means.

35 One of the problems associated with operating a fleet
of self-propelled equipment is connected with the
length of downtime. The problem of adapting the motive

characteristics to suit the load being transported and



35 One of the problens associated with operating a fleet of

sel f-propel |l ed equi pnent is connected with the length of downti ne.
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necessary to be able quickly tTo remove this power unit
so that vehicle downtime is reduced as far as possible.
20
Also known, from document WO 00/27662, is a hydraulic
power module which, through through wvarious suitable
connections allows a hydraulic motor to power a wvehicle
by being attached to the front face thereof. Such a
25 module, although practical, does not allow the power
required in the running gear to be tailored correctly
to suit the load transported by said vehicle and this
leads to a not-insignificant additicnal cost in fuel
and in wear and tear if the vehicle is run unladen. In
30 addition, siting the power unit on the front face
presents the problem of integrating a number of modules

equipped with another powering system into the vehicle.

Also, document GB 2 189 754 discloses a vehicle
35 designed to load and unload an airplane comprising a
power module which, here again, is set into the front
face of ithe wvehicle under the chassis. Such a module

likewise presents problems of adaptability to driving



WO 2010/ 149929PCT/ FR2010/ 051273 - 3 - the running neans according to
the load. It can also be noted that the design and situation of this
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suit the load. However, such a nmdule is wvoluminous,
very bulky and very heavy, which means that it is not
guick and easy to fit/remove. Specifically, because the
20 module constitutes the entire rear part of the vehicle,
fitting or removing it entails the use of lifting gear.

Hence its adaptability is reduced.

Document EP 1 329 351 provides an electric wvehicle of
25 the truck type fitted with a battery to which there is
added a module containing a combustion engine. Such a
module is positioned on the load bed to supply
additional power to the batteries with which said
vehicle 1is equipped. OQuite clearly this solution is
30 unsatisfactory because, on the one hand, the module
occuplies a large part of the available space and, on
the other hand, it 1is not adapted to the running means
gaccording to the load. In addition, further additional
modules cannot be added without further limiting the

35 load-carrying space, or even using it up entirely.

Finally, document GB 2443 272 discloses a hybrid

vehicle comprising detachable charging modules which



5 only to make it easier to incorporate this hybrid powering system
into the vehicle. Under no circunstance is the power adapted

according tqQ_t sai d vehicle has excess fuel_can [ on
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said vehicle conprlses poweri ng neans designed to be
abl e tolgupply all or some of the notive power of said vehicle to
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1> harbor transport or similar type, quickly and easily.

Thus, the invention relates to a vehicle comprising
ground-running means and a chassis, characterized in
that said chassis in its central part comprises a
20 housing intended to accept, vertically, at least one
modular interchangeable power-generating device, said
device being in the form of a parallelepipedal closed
unit censtructed around an all-welded structure of a
bottom, two lateral panels and two longitudinal panels,
25 and comprising:
- guide means designed to be able to cocllaborate
with complementary guide means that the housing of said
vehicle comprises:;
- locking means designed to be able to colleborate
30 with complementary locking means that the housing of
said vehicle comprises; and
- at least powering means designed to be able to
supply all or some of the motive power of said wvehicle
to drive said running means.
35
According to yet another feature, the modular device

comprises rapid coupling means designed to allow it to

n



The invention affords the operator undi sputabl e advantages. In
particular, the invention allows regular 10 vehicle maintenance to be

carried out _n r time thus reducing the domn ti
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availability of this fleet is fully controlled 15 neans that a ship
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i nvention akhpw§ t alowerlng of the transport vehicle to be nodified

qui ckly and S|np 0 suit the load it is to transport and/or it
is to pull and/or it is to push, on the outbound or return leg of its

mission. | n At ekl o PAWSL systembailored ta-sult drhevkoadies
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functional diag.ampef the device according to the invention; figures
2 to 9 schematically depict various vehicl es obtained by conbining
vari ous devices

In addition, the invention allows the powering of the
transport vehicle to be modified quickly and simply to
20 suit the load it is to transport and/or it is to pull
and/or it is to push, on the outbound or return leg of
its mission. In particular, & power system tailored to
suit the load being transported by the vehicle makes it
possible to make significant fuel savings. The correct
25 specification in terms of power and in terms of torque
allows the configuration of the wvehicle to be adapted
to suit its mission, and in particular allows the
necessary resources to be available so that the wvehicle
can start under any hill configuration in its route.
30 This specification is of particular importance when the
vehicle is towing a train of trailers, because it needs
to be allowed full autonomy against any unforeseen
circumstance in the fulfillment of its mission. Certain
types of transpeort using a train of trailers require
35 the use of a brake car, and it then becomes easy to
adapt the power system of the latter to suit the load

present between a tractor vehicle and the brake car.



10 according to the invention, the nakeup of which will be explai ned
in greater detail later on in the description, with various vehicles

conpri si ng ri intheir drive train; figure 10 i
schemati c eﬁ&ggﬂgﬁ{%@ vehi cl e 15 equi pped with dé‘SFég%i%’nga?F@
to the invention; figure 11 is a schemgtic elevation of a train of

vehi cl es which are equi pped with devices according to the invention;
figure 12 | LtEheschérpattueepar sndl gbrapetidye o0 tepi cinwentoford heill
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invention fall se Wi tlhi n the field of W{Han veﬁﬁ% es . andespalrr%i cu c:arl y
the field of high-power motorized 30 machinery. It relates nore

specificall y-to aivghielie eenpsi siukt@&Aabhbe ahepkaceMether device
substitute nodul es of a power, or torque elenent of a transport
vehicle of t3f té‘spfgb@nild]veerbtrl normal load type. - 7 - device
1 which, on-the dneyuharsd,? al tows qui ekhamdteasyliynt etaghiacngeabilibysof
at least ong Jayar.dini t,Qf a4 angport yelliyelie 100,80 ;L0e harber ot
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Mai ntenance.gxplzined in  greater detail later on in  the
description, with wvarious vehicles comprising wvarious
means in their drive train;

- figure 10 is a schematic elevation of a wvehicle
15 equipped with devices according tc the invention;

- figure 11 is a schemetic elevation of a train of

vehicles which are equipped with devices according to

the invention;

- figure 12 1is a schematic partial perspective
20 depiction of the installation of a modular device

according to the invention on a vehicle eguipped to

receive it;

- figure 13 1is a partial perspective depiction of

the modular device of figure 12 in another
25 configuration for being received on a vehiclie to which

it is fitted.

The invention falls within the field of land vehicles,
and particularly the field of high-power motorized

30 machinery.

It relates more specifically tc a vehicle comprising
removable replacement or substitute modules of a power
or torque element of a transport vehicle of the harbor

35 wvehicle or abnormal load type.

It is an object of the invention to provide a wvehicle

100 comprising a removable power—-generation modular



The device 1 collaborates with, or is incorporated into, a drive
train for driving a vehicle 100 along the 10 ground, this at | east

conpri si ng: ri ns 7 and/or drive neans 12 nd/ o
ground-runnﬂﬁg%ﬁggﬁgga%£§15 According to an aIterna?F$Z?RéQi94ﬂPF@33
means 12 nmay be incorporated into the-powering neans 7. The drive

train may conprise, anongst other things, the powering neans 7 and
the drive nmesnsid®,1ashiveh| as 20ccameerisimmd, nEBhewS. gAdeanbade @asly,

all or sone 1 t rive train are designed_to
be able to bﬁ{tc%ﬁcﬁéﬁgﬁ%ﬂ?ﬁé?%?es%gr ag%aérjr%ar?snempgﬁgforu?% cgjn r &
means 16 25 tamdisworio wehdagésenilOfreardfs tBei matimwehircl £z | 1t yalel

the scenari og,feppgt %e%]gotti%%rfi%&,& n%'ﬂ;%sgré)é@s: |§?i NG &e3RTi13s

are incorporated into t vehicl e 100, but the nodu , ,
power - geAer &BEHevi BB hcEbid MPdola he dRHEAt ilonCeBRT 58P sG2Silgran

al ternative,rOmHHER: 1Y atadeastare. driven axle and therefore
i ncor porate such ground-runni ng neans 13. For preference, the

nodul ar device 1 further conprises the powering neans 7 and
preferably tihe caewdrsi ol 35chkahsr8teswowith, or is incorporated

2010/ .149929%9{735%0]&£nge12€§a£n 856r059§99n8”£tveﬁ%i‘eaio% L3 he
the |ike conpri<ding gulde reans 2.
10 ground, this at least comprising:
powering means 7 and/or
drive means 12, and/or

ground-running means 13.

15 According to an alternative, the drive means 12 may be

incorporated into the powering means 7.

The drive train may comprise, amongst other things, the
powering means 7 and the drive means 12, as well as

20 conversion means 8.

Advantageously, all or some of the means that make up
the drive train are designed to be able to be connected
to energy storage means 14 and/or to contrcl means 16
25 and/or to management means 18 in the vehicle 100. 1In
all the scenarios depicted in the figures, the ground-
running means 13 are incorporated into the vehicle 100,
but the modular power-generation device according to
the invention could also, in an alternative, comprise
30 at least one driven axle and therefore incorporate such

ground-running means 13.

For preference, the modular device 1 further comprises
the powering means 7 and preferably the conversion

35 means 8.

As visible in figqure 13, the modular device 1

preferably, but nonlimitingly, takes the form of a



For preference, these guide nmeans 2 are arranged on at 5 | east one
face of this prismand nore particularly consist of at |east one

rail. An e t,. | ving a fairing, closed in f
sheet s, grgq%ﬂégﬁg(léﬁ%&}ike, of fers advantages in ?ng@Q%#§g§$g§§g
when inserting or extracting a nodul ar device 1 in relation 10 to a
vehicle 100, insofar as there is no housing or reentrant corner in
whi ch an(nxnanEdcuuﬁd beoote tsappegrdgn ngrt hdemahiky ecomfedariigng
to one pref§£ nt of the invention, 15 the nodul ar device 1

conpri ses posi %lonlng and/ or indexing neans 4 allowing the latter to
be positioned accurately on a vehicle 100. Advantageously, the

posi tioni ng @/ 9F e FOFEXEOY E‘Héé‘é éu%l% kot %d dfe LherLRGLANLAT Sthe

gui de nmeans 2, particularly o gui de 20rail. Moreover,
advant ageoust§2oupred f%c?he%% &@m. BRLAR nd3Ms Malfe ReduLsHldédvce

1 may furtheforcOingy ise £ndieHdt tavelaor. | AAi émﬁb@@mgﬁ@nin5o§01hl§ah
t he nndularjég_device %Ocan be fitted correctl ydﬁg quickly onto th
I

vehi cl e 100 1y bFi%gi Ag°tRdse™t bR ayai fefe Thentar y IFR Pgs
stop neans 500 the slvkedj cbéfepapridyesntad@sThen guies neinsaPeayewhen
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200, of the's S|n1 at a vehic npri ses.
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to the vehicle 100, such as _a slide, allows the nodul ar device 1 to

be qui ckly tr%?peqrﬂﬂ%ﬁq%u$nﬁ1WﬁHQWﬂﬁﬁnﬂjfron1a vehicle 100 in a
direction of insertion. Mdre specifically, this nodular power
generation %%k&%lng to one preferred embodiment of the invention,
15 the modular device 1 comprises positioning and/or
indexing means 4 allowing the latter to be positioned
accurately on a vehicle 100. Advantageously, the
positioning and/or indexing means 4 are situated in the
region of the guide means 2, particularly of the guide

20 rail.

Moreover, advantageously coupled to these positioning
means, the modular device 1 may further comprise end-
of-travel or limit stop means 5 sc that the modular
25 device 1 can be fitted correctly and quickly onto the
vehicle 100 by Dbringing these to Dbear against
complementary 1limit stop means 500 this wvehicle

comprises.

30 The guide means 2 are designed to be able to
collaborate with complementary guide means 200, of the
slide rail or similar type, that a wvehicle 100

comprises.

35 Advantageously, interaction between the guide means 2
belonging to the modular device 1 and the complementary
guide means 200 belonging to the vehicle 100, such as a

slide, allows the modular device 1 to be quickly



5 1 further conprises |ocking neans 6, for exanple of the catch or
bolt type, which are designed to be able to coll aborate with

conpl enent ary_ | i ns 600 that a vehicle 100 i
conpl enent arv¥y0 I%géi/ggg&n%%ns 600 firstly performa r%ggpﬁll%@ﬁ@%g??gn
and 10 secondly, and if necessary, perform an additional function of
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col | aborat e H‘ifé"::t?ﬂ% t&pqr@ela,{gﬁ&pr i ndexi ng neans 4 that the latter

15 conprises, particularly 1n e region of its guide nmeans 2. |ndeed
it is advantageous to know precisely the position of the nodul ar

device 1 inwy@dersto-af]om epsecRhs oho8NRECHhABrOhechBeasEhN cRY iaRd
al I ow connection of the flujds and control circuits especially if the
vehi cl e 200 halsiEoMitectPBE: S sERCHERFERRFRSt Br ERANBREMPLEI @ipithes,
and/ or mecha el aﬂfllbl?lmnga@u i ehaod/ @rrepr'@eblﬁf’c_fjh Iiz@céa:ﬁd/ Me ehlpTET iteal
conponents or _the 25|ike.. For preference, such a nodul ar i
conprises atcq e st verihy n%(grﬁ%{e?m%@_s?%e Orbine Iﬁﬁf‘%stgséu%% all
or sone of tirehimitd vel powecormbr aseehi cTked60. cbinp3bmantbrpot dbkykibe
appreci at ed 0 ng . a Lcle 1 Vs rtal.

enbodi ment s,r&%%}%i '?St%gg %1%%@%%3?%%?9!615 rr%d(l}?eagr?l ele}ggeg%f aéc?’&dﬁﬂ?
to the LRverf§&mditheseipbwetf ngneeansayy conpriferat pBasfdgasiona

conbustion eﬂw{dﬁohl S@_?Ci{ab@@titanlﬁ!jﬁﬁtﬁﬁe p(?d’(\zﬁ:ful%!ld i deBi-d er s ny
torque according to the load, that the vehjcle 100 is thPtransport and

the mi ssion GFGTII S HHE etCditionpl ARedt bt Ay 2D a2PréfPEr r agdexing
al ternati ve ffearm of40thedieBY §AtBONt ot hige paMiEld NG dTE@RS lcbdpkitse afith

| east one cqnhust.i on engine 11, designed to be ahle to drive
conver si on Oasnlguf%slc?q hgflgég\%erl?ée}g%/%gl érbeiaélsongt hghdt ~the’ latter
15 comprises, particularly in the region of its guide

means 2.

Indeed it is advantageocus to know precisely the

position of the modular device 1 in order to allow ease
20 of connection of the services and allow connection of

the fluids and contrel circuits especially if the

vehicle 100 has connections of set geometry, for

example rigid pipes, and/or mechanical and/or hydraulic

and/or pneumatic and/or electrical components or the
25 like.

For preference, such a modular device 1 comprises at
least powering means 7 designed to be able to supply
all or some of the motive power of a wvehicle 100. It
30 will notably be appreciated that one and the same
vehicle 100 may, in certain embodiments, be fitted with
a number of modular devices 1 according to the
invention. These powering means 7 comprise at least one
combustion engine 11 specified in terms of power and in
35 terms of torque according to the load that the wvehicle

100 is to transport and the mission profile thereof.



5 vehicle 100 in fluid, notably electrical or hydraulic, form In
such a case, the conversion nmeans 8 conprise, or are designed to be

able to dri el ectric generator 9 consi r e
of an al ter\r?gq or P ??ibr natively a hydraulic not ori’%):rE um(ﬁg{@ﬁ‘ﬁ?&
10 conpressor, or the |ike. Quite obw adusly, the nodular device 1 is

designed to be able to be equi pped with suitable cooling and power
and ener gy §Upptvihaanst¢oraeapheﬁemeedngahﬁaneathae i foth coifprithes,

[noorbor t ec 4 St B s s L 900U a1 ot
connecti on ﬁ%ﬁﬁ%u%?#Qﬂl(ﬁngPW@ mbdul ateeyiied Ta obbe @bhﬁedﬂeddrlve

qui ckly to aledwrasti ahempant 6f é@etﬂé‘tV?%ﬁeﬁ rasn aS:Fé%QL' dd1e tont Ree
vehicle 100 on which %ge nodul ar. devi ce is installed. According to

a pref er Ped EbiddiSeh antﬁeuﬂﬁVeﬁHRﬂp%%l%&ﬁ?ﬁF%@%@nﬁHuP§Fr6€@F€e 1

i's produced figxma. foiredcand 2aspr,i SR i €orfwsrsidhenpahsnpdevebepsag
in the dlrectlon of |nsert t hese. connecti on ma e or
alternatlvely be" se? acks f?%n??h%b}%cgo %r%ﬂg p?ﬁgﬁ1§o¥§s ?% gFFS
a practlcalgan&raunmn@ benaeehlngefp@memamphﬁxnﬁ Fnohltaenabdul ar
deproe L and e 0 SIPnis. AUBLIAL NEED, eonsialingagf 182 2

vehi cl e or of external or exanpl e neans for fil
with fuéf. Cowsp%ﬁrtl%ltdﬁ y.i%ehese connection means nay be of 35
el ectrical, hydraulic, pneumatic or even nechanical type. According

to one preferr d gg?odl nt of the venti on, nndglar deV|ce %
conpri ses eﬁ%P&f H%%§%e%ﬁﬁ%e st dnYFEaAse €
advantageouﬁbﬂ&uubrhnﬂeqmippgﬂ;mrﬁhcmwitmbh@chaolta@ povepopeoduaad
by 5 the CO’E‘% i e trﬁ’ea%e cepverd &4 JARPiIRChARLSE! By
into eIectrlc ower
15 comprises, 1ncorporated into its structure.
Advantageously, this modular device 1 <comprises,
preferably on at least one of its faces, quick
connection means tco allow the modular device 1 to be
connected quickly to at least one part of the drive
20 train specific to the wvehicle 100 on which the modular

device 1 is installed.

According to a preferred embodiment of the invention in
which the modular device 1 is produced in a faired and

25 prismatic form, the prism developing in the direction
of insertion, these connection means may project, or
alternatively be set back, from the face of the prism
so as to allow a practical interfacing between the
powering means 7 of the modular device 1 and the

30 elements external thereto, consisting of the vehicle or
of external auxiliaries, for example means for filling
with fuel.

More particularly, these connection means may be of

35 electrical, hydraulic, pneumatic or even mechanical

type.



from mechani cal power into pneumatic power, and/or from nechani cal
power into hydraulic power, and/or 10 -from hydraulic power into

el ectrical fromhydraulic power into C
Advant ageously, %ﬁ 6%ﬁﬁar device 1 further conprlsgg? rlvg/ﬁgg&eé

designed to drive the ground-runni ng-13Ireans 13 whi ch consi st of
wheel s or tracks that a vehicle 100 conprises. The conversion neans 8
have t he purfposerding ohverné ngr¢her nedhambediment abifonhpowerestpphi ed

by a_combustiigh 20819} Ned Lok i S fa0, Peclnedy di bRCKLYARY

these drive neans 12. It appreci at ed e conversion
means mmay cd%prlsEh%§?|0u§O@W§ﬁ§ﬁP§ gk es dEVaREhARPEalyax| and

assenbl i es, foNveitEIfy 1 \EORRNBFSOfSe AHd@amatans powkhe diddiced by
Accordlng to onggﬁartlcular enbodi nt of the k&xentlon t he drlve

means 12 HEHb RN et GV Fhheel s or tracks of

t he vehlcle—|r1tﬂubmcwnmcmaﬂtcabn pbeelrs, iwti«ch a@recdriven epbhet, 30
hydraullcaHéﬁé? electrlcally in the nodels that are the nost

comonpl ace i%s shifting of the drive nmeans 12 into the ground-
runni ng nmeans 13,fnwt atdghaghies Is b catbraritrdge qusd ynagaive 9 @8 15p asel /amd

Si h”pL: ‘;' ‘i‘got—he CONNRE HhRiMEe I MY Aydevice band thgd/or
veni
- from hydraulic power into electrical power, and/or

- from hydraulic power into pneumatic power.

Advantagecusly, the modular device 1 further comprises
drive means 12 designed to drive the ground-running
15 means 13 which consist of wheels or tracks that a

vehicle 100 comprises.

The conversion means 8 have the purpose of converting
the mechanical rotation power supplied by a combustion
20 engine 11 into power that can be used directly by these
drive means 12. It will be appreciated that the
conversion means may comprise various elements,
gearboxes or mechanical axle assemblies, converters,
compressors, alternators cor the like.
25
According to one particular embodiment of the
invention, the drive means 12 may be sited remotely
near or in said wheels or tracks of the vehicle, in the
form of driven wheels, which are driven either
30 hydraulically or electrically in the models that are

the most commonplace.

This shifting of the drive means 12 into the ground-
running means 13, notably wheels, advantageously saves

35 space and simplifies the connection between the modular
device 1 and the vehicle 100.



- 12 - In substance, these drive neans 12 may be, on the one hand,
powered directly by the thermal 11 or hydraulic 10 powering means
and, on thevﬁgg%&0p§9g92§omered by the conversion ”%€9§F£E&¥U/5@159§n
supply ei t her hydrostatic or electric or pneumatiCc p

Advant ageously, the nodul ar device 1 -cdmfprises energy storage means
14 for powering the powering nmeans 7, and for the conversion neans 8
i f the nodulfr debicendehasheGesyhve mezarss Theseyerws,gyost bhagene

means 14 mayh, o abﬂ)b{wé%é' %tlr%fctqyflt?} £ﬁ‘@kt%'rﬁ1|§lnallnl%{ rP@ rr%uﬁfi%
combusti on en 8 ne neans 11, of bafteries that store and/or

el ectri cal POWSFIRgdmMaAN %%@unﬁPaUHF%CFéhﬁérﬁﬁﬂﬁbel@@*?ﬁ%@nﬁW|c
15 accurml aties. J@z@ﬁ@r@ﬂ@rﬁQYméhﬁéag% Meaichl4 €d¢h advpplageeushyr
al so, us 4ﬂ§ v |cIe 100 functions ot her, than the drive
Funet i ong bt s SHETE e SRR DA -

shock- absorblng, coupllng, lighting functions, or for powering
control nmeans, diti m.l a n hese
ener gy storage nea%%g%gigﬁe Egﬁcé&ﬁggfﬁg %%éf%%e 50@59 % g %h8¥

aIternatlveqiﬂﬁﬁg%umaﬁﬁgtlﬁcf@heP®®&e1ﬂ®gth@am@W€rl25 mh@se énepyy
storage means, L4l S@onPyr HELHAINEQHR! 8d %@1ﬂﬂ§lﬁ5ﬁﬁﬂéﬁgd@@§@§ Z has

allow the use of an "engine stop-start” technol ogy devel oped %

same appli catCharfl RGVET edl S HaRePE IApht PEEF ORSFRE 092 o@egsna ably
which 30 al loamssitdte peomerangroeans thhdt Ravienpr ewamw p@ﬁ@r§t0Eaed
to be restarte Qﬂgr the effect of tgﬁﬁeng ﬁ%on of . V|ousg¥
conpr essed fi&l FHA" aFf RS St HBS e a2t hatt %% fbst
anount of ererdgipxto b@uﬁpbppedemetabhyadurlmgmm&hlcleofoadhggrand185
unl oadi ng ORELALAANS:o ANIUS S3YT MY 97 (LNRLATRURY Of fule! usprlodHbiog

Ioadlng/unloa I ng cycl
accumulators These energy storage means 14 can,

advantageously also, be used for vehicle 100 functions
other than the drive <functions, notably for the
braking, assisted steering, shock-absorbing, coupling,
lighting functions, or for powering control means,

20 cabin air-conditioning, or similar functions.

These energy storage means 14 are, once again, designed
to supply &alternative power at least to the powering
means 7.

25
These energy storage means 14 also, by being coupled to
the powering means 7, allow the use of an "engine stop-
start" techneclogy develcoped by the same applicant and
covered by patent application FR 09 03098 and which

30 allows the powering means that have previously been
stopped to Dbe restarted under the effect o¢of the
expansion of a previocusly compressed fluid that allows
the powering means that consume the most amount of
energy to be stopped notably during vehicle loading and

35 unloading operations, thus saving on the amount of fuel

used during a loading/unloading cycle.



- 13 - Advant ageously, the nodul ar device 1 conprises, for the
powering neans 7, conversion neans 8, the drive nmeans 12 and the
ener gy storaﬁgaiyy%p§4gg2gregulatlng means 15 which %E%/@Eiﬁfﬁ?dsiEQB
or preferably specific to each 5 of these nmeans, for neasuring the
operating paraneters and regul ati ng t-heldperati on of these various
means. These regul ating nmeans 15 are al so capable of storing

i nf or mat i on A&gRiGieePrsald ne@snodolEypr dpyéfer encenprhecsnddioar the

device 1 furthes, COMPRESRS CONtES vaBANS, 1RSI gNedHO B8idh! ad@s
act on the various regul ating neans 15 of the powering neans 7, of

the conversibh FRAnENS, CRET FReSHPF I8 nBRARS 12 dandeq lpkénanBegRs 15
storage neanghildh Speciddraaldi.zdd)eser 1predat-adll yneaisc il d0E8 each
particulsrlxﬂfegﬁ control signals to these %e uIating.neans 15 which
t hen car 257 eliGeEPed T6hersid DHs I oM Oi RESE 8T A r BPEAFEE TS

enbodi nent ofnd heegnyentingn,t12) bberemtdoharofiethesel canjesesmeans.
i ncor por at edny i intel ligent, su dule 17 ¢ risipng .
managenent  nasne 16 TSR RY DoFRS cont Por. et T Lt Phor PEdnS
regul ati ng ngararmaE: kMatr 9@l dt®e said vegdarus techni cal neans. 25
Advant ageously, these managenent neans 18 conprise a programrabl e
controller or the like, designed to he able to act on the control
means 180 THIYF doRTESF$RFS canhsl SRR GIeWie var FOGShF By EPEPERGSS
statuses of ddrec:3 vebkake, 16ucksagnkhie foelbd expls, ddeabatt@iythe
char ge IevMVagigeflyid il mater(% thg #%ke gressure | evel Inf
addi tion, tMA cOH oI e 1 GG YHed T 0Ot al 201 BYEST HRY pBEERE dr ©

| engt h of serha ceocnfetheonmpdgkars devi cé Thanddgerner meenwarlrdi ngsd soch
as a 35 mai a engji ul r.ni or I - 14
pomering neg%§97n§ﬁ?€%ythghggﬁégrsﬁgﬁﬁﬁ%azqu, %€§C%¥¥€%ll énstEffe
t he stotage GREEHAL U NSHE tHe TPbtinge ¥ uhal hyr heapsnd3canereh shenals
vehicl e 100.t Aecos di-Bgut 8t 3AgerRedisTend LhathCcaneshe i Huti guee
3, the nodul ar device 1 conprises the powering neans 7 and the
conversi on MESHE S CIMAAT A HE Gri ve means 12, the storage neans 14
and the ground-running neans 13 are on the vehicle 100.

According to a preferred embodiment of the invention,

20 the modular device 1 comprises, incorporated into it,
an 1intelligent submodule 17 comprising a management
means 18 which, wvia the control means 16, instruct the
regulating means 15 that regulate the various technical
means.

25
Advantageously, these management means 18 comprise a
programmable controller or the like, designed to be
able to act on the control means 16. This controller
can also monitor the various levels and statuses of the

30 wvehicle, such as the fuel levels, the battery charge
level, the fluid, o0il, water or the 1like pressure
level. In addition, this contreoller is designed to
calculate the potential length of service of the
modular device 1 and generate warnings such as a

35 maintenance or engine fault warning or the like.

According to an embodiment that can be seen in

figure 2, the modular device 1 comprises only the



10 According to an enbodi nent that can be seen in figure 4, the
nodul ar device 1 conprises the powering neans 7 and the drive neans

12, while t nmeans 8, the storage neans t
o ARHELL05 R Rz

ground runni ng

means 13 are on the vehicle 100.

enbodi mrent that can be seen in figure 54 the nodul ar device 1
conprises the powering neans 7 and the storage neans 14, while the
conver si on 20oweEkizg 8 madns drfi viehhkang: e anuvehrelgnourndamﬂnrﬁ ,ng the
means 13 ar e;00.d hgeyghi ale 100. %“t%‘%%@_;‘engné%é‘nlﬁ angan
be seen in figure 6, the nmodular devicé 1 conprises e pome ing 25
means 7, thel\WUNAT SIH reh2 1R i e Rh Vel ereki: 12 while the
storage neans 14 and the ground-running neans 13 are on the vehicle

100. Accgrdi
nodul ar devi
nmeans 8 and
ground-runni

enbodi nent t can be seen in

t di ment that .can _be seen in 30 figure 7, the
DG her Thes fho. FORBFE Hroatdar artFt heoSanders; ol b

ﬁignEHcBaQEheeam@uL@r\MM*fnéhe dmmprﬂﬁﬁywtﬂ@ gotetrieg
r[’gaali)s élr?’d aftﬁeoncéfﬁl? eéggdlﬁ? ggr d'ﬂ% t Arile

ure eVI ce

conprises t mﬁ&ﬁm\el? ng tﬂ?@arﬁstor-’aqmemelam&e ldearsd 112h@ndrtahedstcunageg

means 14 whi

niartd€3 -ade on C@W%eﬁ’h%émlw 8 and the ground-running

means 13 are on the vehicle
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25

30

35

According to an embodiment that <can be seen 1in
figure 4, the modular device 1 comprises the powering
means 7 and the drive means 12, while the conversion
means 8, the storage means 14 and the ground-running

means 13 are on the vehicle 100.

According to an embodiment that «can be seen in
figure 5, the modular device 1 comprises the powering
means 7 and the storage means 14, while the conversion
means 8, the drive means 12 and the ground-running

means 13 are on the wvehicle 100.

According to an embodiment that can be seen in
figure 6, the modular device 1 comprises the powering
means 7, the conversion means 8 and the drive means 12,
while the storage means 14 and the ground-running means
13 are on the wvehicle 100.

According to an embodiment that can be seen in
figure 7, the modular device 1 comprises the powering
means 7 and the conversion means 8 and the storage
means 14, while the drive means 12 and the ground-

running means 13 are on the vehicle 100.

According to an embodiment that can be seen in figure 8
the modular device 1 comprises the powering means 7,

the drive means 12 and the storage means 14 while the



According to an enbodi nent that can be seen in figure 9 5 the nodul ar
device 1 conprises the powering neans 7, the conversion neans 8, the

drive neans g 2%'19/&5‘@%2%5 orage neans 14 while only %Eglﬁﬁ%%w‘@% ng

nmeans 13 are on the vehicle 100. 10 Com ng back to Ive tralin
700, the latter is situated between thépowering neans 7 and the
runni ng neans 13. For preference, the nodul ar device 1 conprises at

| east 15 t hecQUpstrTen pageanyodAaeenphiss| Fep polweiu iy e apsars of 3saek a

drive train #P0khdhewehicled00 itself conprises at | east the
downstream part 700B conprising ground-runni ng neans 13, of such a

drive train. 20 As may be seen in figure 10, an equi pped vehicle 800
conpri ses sundt@rdiety cte d4i00smhsd et €asha®neaAoBEl aeefdeyhC&ifure 9

i tuti h t t 700A. Thi i pped .vehi cl e 80
may fur t Rer OpRPEBLBEnEE B oty AR Ao at 1o WRVER ST LE of her

el ement s of tSuchcandeirgeotr aner790,8,wi theutdniecessarinlsy 1Aclard nghe

powering means. Thi | pPRad: vehi r . '
ot her nodul ar dtga ecgtléesal@g_j?ﬁpfuncit/‘Tgoélrgifhgggaggxﬁﬁgekgtgééﬁggméélﬁ\gﬂ %S

t he vehi cl e MY ttHhe graumd,e siith 30 as for maintaining contact with
the ground, for lifting, for adjusting shock-absorbing neans, for

braking_ or the like, It will be readily understood that mdul ar ,
devi cest® 35 eabiConpPi sE*%l 1959V S o 20 t heC powets nd ardsds #5
of the converisiuntdreanstBeenf thhe pdriatd mpansadl®, 7o0farichetisd oragaing
nmeans 14 anqne%q]vsaryfgeousl y conprise neans of interconnection,
notably wtha viewto establishing - 16 -

For preference, the modular device 1 comprises at least
15 the upstream part 700A comprising powering means 7 of
such a drive train 700. The vehicle 100 itself
comprises at least the downstream part 700B comprising

ground-running means 13, of such a drive train.

20 As may be seen in figure 10, an equipped wvehicle 800
comprises such a wvehicle 100 and at least one modular

device 1 constituting such an upstream part 700A.

This equipped vehicle 800 may further comprise other
25 modular devices 1, which comprise other elements of
such a drive train 700, without necessarily including
powering means 7. This equipped wvehicle 800 may further
comprise other modular devices 1 for functions that are
unrelated to driving the vehicle along the ground, such
30 as for maintaining contact with the ground, for
lifting, for adjusting shock-absorbing means, for

braking or the like.

Tt will be readily understood that modular devices 1
35 may each comprise all or some of the powering means 7,
of the conversion means 8, of the drive means 12, of
the storage means 14 and advantageously comprise means

cof intercconnection, notably with a view to establishing



a drive train 700, using couplings, clutches, couplers, connections
or the like. Once again it will be understood that, in a drive train

5 700 deS|gq“pQ%35V§th2§omerlng means 7, conversi05E3?§%$?55/OQE5y§

nmeans 12, storage neans 14 and ground-runni ng neans esé vari ous
means need to be joined or coupled togétther in order to transfer
power: fromthe powering neans 7 or fromthe storage nmeans 14 10 to

t he ground- raun@¥nge nedasn 13901 r oAk RecgrBUATIPUNAILAGChEans CO8PE6 She

energy storagedEmansond. oAscmy hes seen in figure 11, the latter
configuration 15 may be of particular benefit for equipping vehicles

100B to 100N which are incorporated into a train 900 of vehicles

towed by a tomed oagami.tﬂO@ﬂM}b@huh@éebto@@n’@hgseslﬂtal g23trcOR@ain

nmodul ar geV|§5blwﬁccord|n to t he inventian. train 900, of
0

20 As
vehi cl esr uns &l §tg % he SRR GY tor &85 (1% gF&P&ge%ﬁeaﬁgnfir?ﬁgp
one of the vedird e§, t Bativeakeans thi s staragdO0beamsprisesndagrbend-

15 or by arsthr, SR 18 P e S R b SRS, FL FE FoifEATS
conpri ses suth AURAEhERELTIET did ausisihitch GurngieaviRameisehi cle is

connect ed b)fﬁ?ﬁh/\ﬂlfhéoﬁcﬂ@@{:i@@ REAAS 39 or3GRef urid n@tépaé@emégﬁm @t
t he nDd | ar deV|ce 1, preferably in the formof an encl osed

unit of Brl ﬁ%’@ erPH’Hin ﬁbﬁ%q éi%pi pedal . This unit

conpri ses, p?rxej‘nerﬂbé ygasauddrann ahd - mebhded 10r tasseid| ede 8§y UstUkagea
bottom two |ateral, panels and two |ongitudinal 35 panels notably
conpri sing closure elenents made of alum numalloy. The entire
assenbly bei ng assenbl ed by plugging together or the like. - 17 -

Advantageou§hy1$§F|ngkﬁﬂg!n§$p§98h§QaY§, the latter configuration

15> may be of particular benefit for equipping wvehicles
100B to 100N which are incorporated into a train 900 of
vehicles towed by a tractor unit 100A which itself
comprises at least one modular device 1 according to
the invention.

20
As the train 900 of vehicles runs along, the energy
stored in the storage means 14 that one of the vehicles
that make up this train 900 comprises can be used,
either by this same vehicle if it also comprises drive

25 means 12, or by another vehicle in the same train 900
which itself comprises such drive means 12, and to
which the previous vehicle 1s connected by power

connection means 19.

30 Returning to the form of the modular device 1, it is
preferably in the form of an enclosed unit of prismatic
shape, notably parallelepipedal. This unit comprises,
preferably arocund an all-welded or assembled structure,
a Dbottom, two lateral panels and two longitudinal

35 panels notably comprising closure elements made of
aluminum alloy. The entire assembly being assembled by

plugging together or the like.



ventil ation openings to encourage the dissipation of heat produced by
the powering means 7 of said nodul ar device 1. However, the latter

may al so inggy g@ZgggﬁggtS transfer means in order F&?n c03%85§2?5?

air-condition t he vehicle, to preheat cer onén

to carry out deicing, or the like. QHtl& particularly, this unit on
its upper face 10 conprises a renovable top panel providing easy and
qui ck accesshdoantrgeqsite, of tiee nodulcagideriicell so pelmatl s have

mai nt enance £an: Pe, CALL T § Rl AN the Jpans dpat hpe daLds ARG

conprises. 15 For preferenc his top panel “conprises, o
face, a surfhiRs oﬁrw%il@ﬁdp@dplfélet:a@pww%omﬁﬁaﬁ dn peraidr megnlar

stand on it.4qchhecoref enswsverpoehaenitob-fhagyre1dd nakatpsrhecandlt
partlculgr vehlc 100 which, in the central part of its chassis, is

equi ppedw iMGAWhi ¢h, O5Hedr ITEHstStHP1% eFQl 2p&rcendition
conpri ses CW en@nt afy thei demedrs 200 prelkesepteataptdukbampdavhee, 1

accordi ng tqd ngh%éégh!qﬂé 5 | n th| J espect, it will be noted that

such a chassis 1% up of qgﬂeast WO paraIIeI | ongi t udi na
menbers and of crossnenbers which are perpendicular to said

| ongi tudi nalgumEbers, Al g hem hoget e 3Q,Resting oPosal drace

Iongltudlnal nmenbers Is a designed to be able to carr oads such

as cont aPnerEHESR | ¢ u§§H‘OVﬁbtlﬁe haP brammli rommieftinarheagar t and

bet ween t he ra;gu&@@@é aenkers fiyide the esat maldunant efvide 1 50
chassi s whi .S e nost heavily engi neered in order 35 to be aﬁ

th
to withstand e B HESENCR0FEBI Y0t Mg St PREs 88, t&ﬁls‘%%ar@ ¢
| oad bei ng ddrer iled tand ddweorcierdser of gravity of which is situated
above this housing. - 18 - Thus, this housing is formed in the bed
which is
15 For preference, this top panel comprises, on its top
face, a surface on which people can walk so that an

operator can stand on it.

The preferred embodiment of figure 12 relates to a
20 particular vehicle 100 which, in the central part of
its chassis, 1is equipped with a housing which, on at
least two lateral parts, comprises complementary guide
means 200 to accept a modular device 1 according to the
invention.
25
In this respect, it will be noted that such a chassis
is made up of at least two parallel longitudinal
members and of crossmembers which are perpendicular to
said longitudinal members and Jjoin them together.
30 Resting on said longitudinal members is a bed designed
to be able to carry loads such as containers generally
used in the harbor environment. The part between the
longitudinal members forms the central part of the
chassis which is the most heavily engineered in order
35 to be able to withstand the stresses, notably bending
stresses, caused by the load being carried and the
center of gravity of which is situated above this

housing.



arranged on the | ongitudinal nmenbers and which carries the |oad. Mre
particularly, this housing consists of 5 one or nore cutouts, notably

of a para!lqhﬁ?58%2§hgéggpe t hat conpl enents that OECQ?F%%@“@@%%273

nodul es, in t so that one or nore nodules 1 can

installed. Thus, when a nodule is instde the housing, this nodule
does not, hei ghtw se, protrude above the 10 cutout, so that it does
not take up space that could be used for carrying a |load. Such is

also the casgid a npbendioimules penbhl ted. h§co&éaﬂi il ong
alternative formof the invention, the 15 housing(s) nmay be encl osed
by a sheet nPfEANGRAt @1 sbhgs Lomgirtorderlt HeeRRig arndevhéel faghides

are fitted Asha nesdlt mMdrde WhdttDeuBpPIgCi ahed thalsithe ABAYtafs of
device 1_.is very easil% set down O rennvgg vertically, 20 _for
I

exanpl e dsi My 195 t "PFGck SV 5OBFSne BPTRREY | i%e. 2ThE@2ERAL§I§Pipedal
consti t ut es straponprasesompiphenent ahyptend sirep sEansr&0foduheke tihe

nodul ar devi.ce. rise I t on imt st 5,; far._ex le, in
t he forn1of1%%§ r%%gpé%§|§h§§cf%%§ 8% 5%%&?}E8%“%§8uﬁéscégn %ﬁgi 8&
25 exchangedinistahioat. fThesni whees.a |modupe efier rigt icbnbue i bousing,
engi ne/ hydraylic gpbadbmeies t R8cTodu afLdevdce ﬂarB‘EFEBBLfS?% thid
nmeans 7_that conprise at | east conbustion engine neans 11 which are
30 couplf8d tFtRUTetd O hilrdefs cndbt brketwe FREEer thad cpuld be

coupl i ng neansConsti tukirfgngONVers:2an Beans i& sappbyicRe Muliaulfca
power to the drive q$an§j 2 whi ch oqé% t of hydrostatic
mot or - wheel Y RE G AP |ﬂ§§ﬂ§%ﬁ rt" technol ogy devel oped by
t he sane applicant,
According to one alternative form of the invention, the
15 housing(s) may be enclosed by a sheet metal plate so as
to protect the modular devices 1 that are fitted

As a result, it will be appreciated that the modular
device 1 is very easily set down or removed vertically,
20 for example using a 1lift truck, a crane or the like.
The chassis constitutes or comprises complementary end
stop means 500, while the modular device 1 comprises at
least one limit stop 5, for example in the form of a
strong angle section or the like. Modules can thus be

25 exchanged in under five minutes.

In a preferred combustion engine/hydraulic embodiment,
the modular device 1 comprises powering means 7 that
comprise at least combustion engine means 11 which are
30 coupled to at least one hydraulic motor, the latter and
the coupling means constituting conversion means 8
supplying hydraulic power to the drive means 12 which
consist of hydrostatic motor-wheels. Using the "engine
stop-start" technology developed by the same applicant,
35 covered by patent applicaticn FR 09 03098, the modular
device 1 comprises a starter device coupled to this
hydraulic motor so as to return the accumulated

hydraulic energy to the combustion engine means 11,



35 covered by patent application FR 09 03098, the nodul ar device 1
conprises a starter device coupled to this hydraulic notor so as to

return the ﬁ&ggg{ib?%gg%%%draul ic energy to t he conbllgéﬁ. &Eze‘fﬂ%loggzn

means 11, the hydraulic notor. This evice
conprises hydraulic neans of accunul atilrfy -energy by conpressing a
hydraulic fluid which are provided, on the one hand, wth neans of
connection itheanugsd tbhbe Bydoapled t mdtve .endgimes andtauherhed@WIie:e

hand, with P§e§0@?c&lédlrlgzt$ﬂ%a5%t ugp Oicc}] pggp Ig,g,y
The | atter nea S conprise nmean nmeasuri n e accunu essure
and conpl enefANLHELHS 8f RYPPR Y Hg tfﬁéléﬂccvﬁmlat BER r@ﬁ%%l@@cﬂh on

fluid and kegp ngndOnghdyndert r RSStlE eofﬂ&%n%'éﬁﬂhbn%rﬁ%@rtéeb@
| east one nonret.ur vaI ve fromthe accunul ati on rreans
gc C%'onWlth

via conngct Gt s tPo BR%r SNEEHE t 2PAat Yhe T6F tAENRH
engi ne nmeansnddh<comydr | geatsolihat t haer eteitmrof qﬁ)v\mhet uaRguinhilated

crankshaft and 1 ta&'%lg 115d§é1ee%ggleg}ﬁ%ntc %ﬂ%lsedufnn 4scof ursnt_le_asurlng

englne/electrlc prererre ent eV|ce
conpri ses powe i RgompaiStEct hatressnperi sendt dagstemorasy | oeaersgi pé

means 11 coupladl JihPO R dEashu piey 8 tREARE ofs e e hakt ghdaﬁz@eg-

coupl i ng means const1tuting conversion neans 8 that supp
means 120cordi s¥iGRr oPTEFEEEEI-c THt oF UREE| BSANEN Cél“&éftlrsieba?t péwélst

25 Mai nt enangf: OpesatéORsn ar atakr i AUt HAY € gashhy1abesaushekig .
nodul ar devi i s outside of the vehicle during these operati og
§fc91 Lo 3t

Advant ageou % hdddtar PG 1P BT | % her Bk Bt hgé

space neededrfeorofspare @amibisst obecopihen Zeasns 11 comprises so that
the return of power turns this crankshaft and restarts

15 the relevant engine.

In a combustion engine/electrical preferred embodiment,
the modular device 1 comprises powering means 7 that
comprise at least combustion engine means 11 coupled to
20 at least one alternator, the latter and the coupling
means constituting conversion means 8 that supply the
drive means 12 consisting of electric motor-wheels with

electrical power.

25 Maintenance operations are carried out more easily,
because the modular device 1 is outside of the vehicle

during these operations.

Advantageously, this modular device 1 also allows the
30 storage space needed for spare parts to be optimized
because only modular devices 1 are stored in situ,

making for rapid replacement.

In substance, the prism comprises, at the corner of the
35 edges, strengthening and stiffening means that make

this prism robust and resistant to impacts.



because only nodul ar devices 1 are stored in situ, nmaking for rapid

repl acenent . I n substance, the prismconprises, at the corner of
the 35 edgesyy Sigh@nghbssd ng and stiffening means that Wﬁ%ﬁnr 081 P55SM
robust and resistaZt to inpacts. - 20 - This device f therefore s

makes it possible to optim ze the |lengtd of tinme for which each
vehicle 100 is avail able, and the operations which are perforned
firstly in pates| @evirae landsexlongt ymakesi dé gfoatieo 5 vehi obé indae
I'n addition,tidi s deyirce Jamprewes the shriage OfcsparehRard s ihrcayse
only the device 1 rather than a very specific conponent needs to be
changed. Thi®' 3ot/ de¥ide il | 88T ehienehalféCho BESef PE&Togmed
qui ckly and easétyy acaorghni e t Bemkoathd osbeogal vi etk der &rithg a
naintenaﬁce oper é iodeThe invegtign al so relaggs to a.vehicle 13%
conpri si Ag af°1cast one 'such nBddrarClevi B3, e itWERISh &fSo
relates to stomge 990 sfavehpeties coopussi oglat theasevone vehliacher
100 compri st at ol egot, onp e SOOUhaLL GV SRk £02be CHAINSAT A
vehicle (100) conprisin ound-runni Nng neans f%) and a chassis,
char act eri zed'is$h Rt lan| e ek st sablows| thigenbpavephpt beospliessésda
housi ng i nt fgkﬂj)éﬁ@e@ésY§§tb@ébkﬁiﬁ?&?@ﬁﬁﬂgﬁnpﬂﬂia{o be carried

interch?ngea IeIPomer-generatln devi ce , sa
0¥ or during & maintenanhce operation.

The invention also relates to a vehicle 100 comprising

at least one such medular device 1.

15 The invention also relates to a train 900 of vehicles
comprising at least one vehicle 100 comprising at least

one such modular device 1.



device being in the formof a parall el epi pedal closed unit
constructed around an all-wel ded structure of a 10 bottom two

| ateral pangjs %qg/ﬁ%@%ﬁ)ngi t udi nal panels, and corrg&'hﬂéﬁn%'nltoégghgﬁ

means (2) designe e able to collaborate with conp ry gui de
means (200) that the housing of said-vellicle (100) conprises; 15

-1 ocki ng means(6)designed to be able to coll aborate with

conpl enentary | ocki ng neans (600) th&LAIMS housi ng of said vehicle
(100) conprises; and at |east powering neans (7) designed to be able
to supply all or _some of the notive power of said vehicle
20(100) to drive AaiV¢ G nglHBanscomRr ihRrg v aficnd e idigeBeRA S
gl a Bwl 1, chgfm)t eaﬂrl]deg bﬁabaqb,s@h@ﬁmlaﬂrz%e\ﬂrﬁetﬁéﬁ_a§i§e&hﬁg@ﬁsto
e able to drive, the ground-runni ng nmeans at , sai vehjcl e
(100) Cotipr i beTt53 cHHFLENPARE ACoToaiTEl i BPERLROond Faah 0
precedi ng clatampt char acterizeidiy,n thadtt he pesweti ng amans (@pdular
conprise at J|e&ast qust | nqi 30 cified.n te of
power and ini 't er n%ho%%etcaorque ki%g%?d%ﬁggf%@?g Io%%)\%f'{;l%p g(e%i)d vef%lggfie
(100) is to dganmsporelradiacdddi fgriocthe npasi ble peoipedabf cdapdd
vehicle. 35 hikhecygbiehetas kA LA anyqne g t Berpeeaedi gk 4

10 bottom, two lateral panels and two longitudinal panels,
and comprising:

- guide means (2} designed to be able to collaborate
with complementary guide means (200) that the housing
of said vehicle (100) comprises;

15 - locking means (6) designed to be able to
collaborate with complementary locking means (600) that
the housing of said vehicle (100) comprises; and
- at least powering means (7) designed to be able to
supply all or some of the motive power of said vehicle

20 (100} to drive said running means.

2. The vehicle as claimed in claim 1, characterized
in that said modular device (1) is designed to be able
to drive the ground-running means (13} that said

25 vehicle (100) comprises.

3. The wvehicle as claimed in either one of the
preceding claims, characterized in that the powering
means (7) comprise at least one combustion engine (11)
30 specified in terms of power and in terms of torgue
according to the load that said wvehicle (100) is to
transport and according to the mission profile of said

vehicle.

35 4. The vehicle as claimed in any one of the preceding
claims, characterized in that said modular device (1)

comprises power conversion means (8) designed to be



clainms, characterized in that said nodul ar device (1) conprises power
conversion nmeans (8) designed to be - 22 - able to convert the

mechani cal gﬁﬁg?lgpggygﬁg by the combustion power: f ?@ﬂiﬂ?ﬁb?%%%§é

power into rical power, and/or 5 -from nechani cal” power
pneumati c power, and/or from nmechani-cal2 power into hydraulic power,
and/or from hydraulic power into electrical power or alternatively,
and/ or fromealr &gl ieerpweir  theo erdandidad ppweer ProdiceThebyelibel e
as cl ai med id,ays0nsh Podte: preceding clains, characterized in that
sai d nodul ar device (1) conprises drive nmeans (12)_ designed to be
able to drive gr oduifils r URRFREN#ERAs PEIFTsuctes whkRFErb¢at r aBRYSL,
6. The vehidmiasrclained in the preceding claim 3, characterized in
t hat saig nodul ar_. devi ce .(1). canpri ses .ener st or.age neans (1%L,to

suppl y ab | dast S SRR Hediaty ) i s T i (R Sowerid/ oF
The vehi cl e -as clfaiamedndahamiycangwfert hentpr égetiang ic power, and/or

- from hydraulic power into electrical power or
alternatively, and/or
- from hydraulic power into pneumatic power.

10
5. The vehicle as claimed in any one of the preceding
claims, characterized in that said modular device (1)
comprises drive means {12) designed to be able to drive
ground-running means (13) such as wheels or tracks.

15
6. The vehicle as claimed in the preceding claim 3,
characterized in that said modular device (1) comprises
energy storage means (14} to supply at least said
powering means (7) with alternative power.

20
7. The vehicle as claimed in any one of the preceding
claims, characterized in that said modular device (1)
comprises regulating means (15) designed to be able to
regulate at least said powering means {7).

25
8. The vehicle as claimed in the preceding claim,
characterized in that said modular device (1) comprises
control means {(16) designed tc be able to act on said
regulating means (15) to control the powering means (7)

30 and/or the conversion means (8), and/or the driving

means {(12) and/or the energy storage means (14).

9. The wvehicle as claimed in claim 8, characterized
in that the modular device (1) comprises management
35 means (18) designed to be able +to operate saild
regulating means (15) and/or the control means {16) for

controlling the powering means (7) and/or  the



clainms, characterized in that said nodul ar device (1) conprises
regul ati ng means (15) designed to be able to regulate at |east said
POWeT i NG MeaRs dofhy189028. The vehicle as claimed i Bokheit808d: 565
claim characterlzeé In that said nodul ar device (1? conprises
control neans (16) designed to be abl-e 230 -act on said regul ating
means (15) to control the powering neans (7) 30 and/or the conversion
means (8), arriwriten dréamng$eansd(dr)taadfoivehmeaner gy23t endger
means (14). 1% Jdherdehicd e as gdaidred 4n claim8, characterized in
that the nodul ar devi'ce (1) conprises managenent 35 neans (18)
designed to be able to operate said regul ati ng neans (15) and/or the

control meansy (16)hd Ofelendltd Odd | O0a ihed pOMEEhidoRBaBS (K ardies:hhe

- 23 - conversion neans 8{ and/ar t he grtve neans éz% and/ or th

energy s oracg]eajr%nscgfﬁ%f: T612%He VehFBRE ad Tl BPREG 3N SR The (OF

t he precedi ngorfpxcdsgarsthehapaeréngzedans tivat, tilee nodolrarsdexi meahd)

conprises th 0 in n , o) S h iLve
nmp ﬁidz;p) WBid Ng, 8 ﬁ\eéﬁ)s (ﬁgns%‘?{gj‘i%rfé DL OB s £8)aglNEedhl

nmeans (12) a( the éenergy storage ne



