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The present invention relates to g disconnectable articulated
connection between two successive motorized road rodules for forming a road
train which consists of a plurality of motorized road wodules artivulsted so as to
be  disconnecisble one  after the other, of the ftype doescribed in
WO 2007132121 AL

The pressat invention also relates to the road module that can be
hitched and articulated on elther end of and to similar vehicles in order to
constitute & road train. It also relates to the road wadn formed in this way.

ke

Phis discormectable articulsted connsction I8 composed of
coupling means provided on the Isading road module in a series of twe mwad
miodules and « hitching drawbar component carrfed on the front of the trailing
road module. The drawbar coraponent has an articulated rear extrenity pivating
on & vertical axle on & pivol ceuter that is independent from the adjacent axde or
from the divectional assembly of the tratling vehicle und a front extremity which
is disconneetably coupled to the rear of the leading module, but fixed in direction
relative to the leading module. These connections allow encugh freedom for
rolling and piiching so that motion can proceed in complete safety, as well as an
angular divectional Himisation on the tailing module when nesded,

There may be a serve comnection between the drawbar and the
directional control for the trailing modules or between the drawhar and the
trailing module. Thiz connection may be functionally formed as 3 setting of the
course of the trailing module

Since there is anly one driver for the convoy, it 1s important that
the dynamic comportment of this small train be as close as possible to that of an
isolated module, particularly fa light of the fact that the driver passes from single
vehicle mode to group mode without any transition.

. This mechanicsl inter-module connection must set the trajectory
of the following vehicle end ensure that & minimum distance remaing betwesn

the modules both in a straight Hne and when on_curves, as wall as holding the
electric or preumatic connectors ar other comectors 1o be used.

The field of whban gnd interrban road vehicle passenger
transportation is currently tuming to solutions that utilize roadtraing formed as a
series of seversl road wodules which are independent modules when isolated, but

which can be groupad into & series of road trains and then tapidly disconnected.
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In several instanves, such as the temporsry use of road traing or
separgte velicles, or when retuming vebicles from one place o another such as
mechanical breghdown, and other situations, # Is always necessary to minimize
the distance between modules in order to, among other things, make
impossible for people along the rond, passsrs-by, oyolists, et to oross the
sonvoy. Generally, for example, on small vehicles used for towrism PREDOSES,
there are unattractive chaing located on either side of the drawhar that provide
this seourity.

In the scope of the invention, it is not necessary to provide
additional protection to il this function.

The fledbility and modular watwe of this public urbsn
transportation form make it particulardy attractive from all points of view to
urban admisistrators seeking public transportarion eguipment.

Implementing this wansportation technique poses immediately
twe iportant problems that must be vesolved simul taneously. The first is the
comvemence, speed, and reliability of the articulated Imter-modular conmestion
and of its disconnection, and the second, the possibilily for passengss fo
circulate betwess vehicles,

Fo resoive the first problem, i is necessary to use an adapted and
quickly disconnectable articniated connector fo guarantee thet & minimum of
space exists between modules at least when in & straight line, which is the obiset
of the present invention defined in elaing 1.

According ta the present invention, the disconnectable connection
i3 a hitching device, for example, a short hitgh, comprising s drawbar component
or traction bar that is fixed in direction relative to the longitudinal axis of the
teading module. This articulated connsction allows a quasi-monotrace course to
be set for the following veldeles.  This sriiculated connection is quirekly
disconuectable from the leading module and the drawbar somponet i supported
by the tratling module at its front portion. In addition, this connection comprises
all the electrical, prewmatic or other connections necessary to iransmit comtrol
aut safety data betwoen the modules,

This solurion also apphies to smaller road vehizles for transporting
only & few people or even ong person where no passageway 18 regquired for
cendating between modules and where the distance between modules also must
be gs small as possible for safity reascos. In this case as well, the trajectory of
the tratling vehicles must also be controlled completely
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The invention also relates to a road module having the above
characteristics and which can be hitched and articulated st either end to sinvilar
modules to form aroad train. 1t alse relates to the road train formed fn this way.

Other features and advantages of the invention will becoms
appavent from the following deseription provided by way of example and fom
the sccompanying draswings, in which:

& Figure 1 is a plane view of several road modules interconnected by the
mechanical conmection that is the pbject of the invention in a straight line
configuration;

® Figure 2 1s o plane view of several road modules interconnected dudng 8
furn;
® Figure 3 is a schematic general profile view showing a seriss of three

road modoles articulated one after the other; and

®  Figure 4 is a plane visw of 2 road train formed of small modules.

The present invention relates not only o the articnlated
connection between two road faodules, but also to the road module having the
features described shove and capable of being hitched and srticalated o similar
modules i order to constiiute a road tratn, and to the road train thus formed,

The present invention according to claim 1 proceeds from the
generally inventive concept that consists of providing, as an articulated
disconneciable connection between two successive rond modules, one a loading
module 1 and one a ailing module 2 which constitute a road teain 3 when
comnected, 8 discornectable counection and orlentation assembly 4 formed of
two disconnectable portions. These two disconnectable portions are conmposed of
rapid conneeting and disconnecting means 5 and of & hitching device 6, for
example, with a drawbar component 7 supported at the fromt of trailing road
module 2 and directionally fixed relative to the median longitudinal axis of the
toading road module.

Generally speaking, there s g connection and orientation
assenibly 4 that is disconnectable, which in a straight line procares an inter-
modular space § of shotiened length.

According 1o the inveniion, the drawbar componsnt 7 terminates
on ong side beneath the trailing module 2 under the front part of this module
under which it is pivotably mounted by ifs rear extramity ¥ in modian

tongitudinal position near the axis of the front axle. The drawbar component 7
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terminates on the other side with a front exiremity 10 having complementary
connection and disconnsction means § preferably of rapid type.

Rapid coupling and oncoupling elements or disconnectable
attachments or any other means may be nsed to separate and rejoin the fwo
particns of the hitching devige

These elements may be assovisted with sutomatic foeking and
ustocking devices as well as with avto-centering devices,

Breforably, the drawbar component iz situated in the gecupied
ground space perfraster of sach railing module 2

Liepending upon the application, this disconnsctable artionlste
comnection i designed so that the fres space existing between successive
wodules is as shon as possible,

..%s mdicated, ?*QR IRy 'be- a dis m;&ecm{ﬁe shott hz?:b%smg device,
phiralily of modules, for cumpix,\ :ﬁmmw modules, and that the mcdi, & oi‘
each pair of two suzcessive road modules are joined in the same articulated and
disconnectable manner.  This supporis the prosumption tha the following
description is cowmplete If it refers fo a single disconnecisble artioulated
conngction with all #ts variations

Therefore, the fullowing description will desl with ouly 1wo
suceessive road modules, one upsireams and one downstream, respectively
termed the leading modide 1 and the trailing module 2 of a road train comprised
of a plurality of rosd modules that are stmilar or identical to one another, and
identical or similar o those shown fn the drawings and vsed as gxamples.

Each motorized road module of & pair of iwo succsssive road
medules 1 and 2 comprises a rear face surface 12 and a font face surface 13
equipped to be able to realize the connsction and to articulate with each ather

The essential point is the ability to constituie the disconnectable
artioulated conmection between two successive modules using a conpnestor
compatible with maintainiog » short distance between modules in a siraight Hine
configuration.

A the base of the sar face swrfyce 12 of rading module 1 the
rapid conpling and unconpling means 11 are sttuated, preferably with antomatic
locking and unlocking and asto-centering capabilities for a biiching assembly
whose drawbar component 7 snsures the disconnecisble articalated mechanical
connection with the trailing wmodule 2.
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There may be a total traction connection, but alse a partial traction
connection, that is, 2 conpection through which only small traction farces pass
because trailing modude 2 retains and puts 1o work its drive power or & portion of
it which is automatically regulated for total or partial uss. As there is only one
driver to conduet the train, the connecticns required to control traction and
braking pass through cables integrated with the connection which are
autematically connected when hitched, ,

This drawbar component may be a tiangular, Teshaped or b
shaped mechanics] assembly, or a simple traction bar, The drawbar of the short
hitching assembly may be made differently using various current techniques.

Drrawhar component 7 has a front extremity that attaches
sutomatically, locks, auto-centers, and is detachable with the rapid coupling and
uncoupling means that exist at the rear of leading module 1 i order to ensure
that the drawbar component has & Bxed odentation in the divection of the
longitudingl axis of leading module 1.

Drawbar componsat 7 terminates on the downstresm side in a rear
extremity that is pivotably mounted or serves a8 a pivoting articulation 14
cooperating with a pivot center independent of the steering axle or the directional
assesbly of trafling voad module 2, or is phvotably mouted on the module
chassis. The location of this artienlation is selected 50 as to permit the trailing
vehicles to travel in a guasi- monotrace trajectory,

Qbyiously, some play and a degree of freedom to pivat on the
piteh asle and the roll axle are necessary to absorh variations in the shape of the
road and displacement associated with travel,

Preferably, drawbar component 7 is supportad by the tratling road
module 2. It s located at a low level, retracted helow the front face surfice 13 so
a5 1ot 1o project from the front of iratding module 2 for mechanical protection
purposes, but alse for esthetics.

Conversely, and also profersbly but not necessarily, the
connection and disconoection means supported by the rear portion of leading
modute 1 are Iocated on the lower portion projecting from the rear face surface
12 of leading modole 1 facing sach other and mschanically protected by &
projecting sdge 13

This projecting edge 18, sasily visible in Fi gure 3, may have s fiat
upper surface serving s a foor platform 18 for passenger lovel passagoway,

50



known as intercommunicating gangway, befween the two modules, its width
defining the depth of the imter-modudar space.

The upper portion of this plattbrm 16 or that of & thickness top
layer, an upward extension or other equivalent, is essentially Tovel with the floors

5 of the rosd modvdles on elther wde.

T keep the intermediate spave 8 hetwesa the modules as short as
possible, in a preferred version, it is necessary that while still allowing all the
usual turning angles, the facing surface shapes of successive road modules must
be disengaging and non imerfering,

5

For this reason, surved shapes like the ones shown are dexirable
hut not necessary; it iy alse conceivable to use curved or straight shapes on the
tear of the vehisle fo form & barrier preventing any indruston between the
modules,

More specifically, it is preferable 1o adopt circular shapes,
particnlarly those with g center that is alsu the pivot conder for drawbar

5

comporert 7

As seon in Figures 1, 2 and 3, the embodimens shown by way of
example, with curved front and rear face surfhces 13 and 17 on the road maodides,
considershly reduces inter-modular depth and thus the width of platform 18

%3

O which serves i one embodiment as 2 support for an intgreommunicating
gangway for passengers,

To ensure plavar continuity betwesn the coupling means and the
drawhar component 7, the fwo portions of the disconnectable artioulated ot
module connsetion are focated at the same level

& O one end, drawbar component 7 is placed at 1 low level below

the sarriage of trailing road module 2, preferably retracied and not projecting
from the front face siwface 137 on the other end, the coupling and wncoupling
clements are located facing the sorresponding  extremity of the drawbar
compansnt 7.

tak

7
feed

As indicated, these coupling and uncoupling elements may by
located at the end of 3 projection 15 with g flat upper portion forming a platform
16 at the base of the vear of leading module 1, which platform is located at the
same level as the foor of two successive road modules and serves s foor
support for the intercommunicating gangway on the road module smbodiment
38 that offers commuuication,
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The width of platform 16 therefors represonis at most the width of
the spsce between the facing surfaces of the read madules,

There Is 2 supplemental means to recall the drawbar componsnt
inte its longitudinal position 8o a3 to prevent finding 2 trailing module with an
obligne drawbar component afler uncoupling if this process ovours on g curve.
This recall feature in the vebicle axis is also necessary for ease in coupling the
madules.

Angular Bocks also exist to Hmit the drawbar component’s angle
of orieniation, proventing the coeurrance of dangerous orisntation, particularly
during manewvers.

This can be accomplished by using either physical blocks or
virtual blocks.

Finally, in arder to diminish directional forces in the deawbar
component, there oy be mesns for assisting font wheel orientation of trail g
madhuls 2,

The present {nvention alse relates 1o the road module having the
fontures desoribed above and capable of being Bitched snd articulated to similar
madules 1o constitide a road tratn, and to the road train formed in this Wy,

Thus, among other things, it comprises the disconnectable
connection and orientation assembly with a hitching device 6, for gxample, the
drawbar component 7, and the coupling and uncoupling slements with locking
and undocking capability, and as a variation, the projecting edge 15 with wpper
platform 16,



F1R032/00

KOZUTT SEERBLVENY KET BGYMAS UTANE KOZUTI MODULIA KO2OTT
STETKAPCSOLHATS CSURLOE kOTES

SEABADALMI IGENYPONTOK

1. Sxétkapesoihatd csuklds kdtds ket srerslivény k&t egymids utdni kézGy
modulia kSz0tt, amely szerelvényt bb, sgymds utini motores kdedt modyl képesd,
amelyak Kzl legaiabb egy kézGtl vezetdmodid {1) ds sgv ksl kiaérémodul {33
mindegyikének ax sleidn van sgy verstBtengalye, amely kotds magdban foglal

- agy seétkaposolhatd Soszekdtd és irdnybadlitd esgyssuet (4), amaly magdban
foglal egy Ssszekaposold slemet {8), valamint a gyors Geszekaposaidst o8 szdtkaposalsst
srolgdld eszkizdkat (8, & day, hogy

- 8z Ussaekapesold slem (8) egy ridrdsy (7}, amehyet a kisdrdmodut (2) hordos az
olllsd riésze alalt, $s annek alvdzdhor képest siorgathatéans van gzerelve, annak
veretdtengelydtd!  fliggetiondl  forog, valamint  indovultsdge a2 veretémodul 3}
hosestengelyehes képest landd, & ridrdsz (7} hatulsd végénél fogva glforgathatdan van
seerelve a  Kedrdmodul  alvdzdnsk slsle alatt hosszant k@izéphelyzethen  annak
varatblengalydnek mértani tengelye kdvalében,

- Rz Osszekaposoldst ds sedtkaposoldst srolosld  esykézdy sgyenként kg,
sgymassal komplamenter részbdl vannek kistakitva, amealyek kel a2 egyik 8z sgyves
maduiok hatuljdn van ehelyesve, 2 mésik pediy a ridréss (7)) eltisd vegen van
sthelvezvl, amaly » osuklds kdtds seétkapcsolnatd részér aleoltia, & radvész (7) tohbi
részét @ kisérdmodul hordozzs 8 sudtkapcsalds utdn,

&5 hogy 2 szétkapesothatd kotdsnak vannak

~ billegd &5 bolinté kitdrésre alkalmas eszhiizel az sifordulds kdzséppontidnak
szitidn, &

« gxbdgletes Gtkérd ssrkézel,

2. Az 1. igénypomt szerint] couklts kotés, azzal jellemanve, hogy & ridrész {7) egy
teleszkdpos mid,

3. Az elfzd igénypantok barmelyike sxerinti csullds kétda, axeal jnllamerve, hogy
g vezeldmodil (1) €8 & kisérémodul (3] k8t 1&vd tér alvan ldoshe van csékkentve,
hogy egy arraldrd nam tud tmenni 3 moduiok kazatt,

3. Az 1. igenypont szerintl csukibs kétds, azzal jellemasve, hogy @ rudrész (%) a
kisgromodul (2) aliisS alsd részén van rdgzitve,

5o Ax 1. igénypont szerintl couklés kdtds, azzal Jalisrmiezve, hogy » ridedsz (B &
Kisermmdut {2) aleién végaddik, & azzal, hogy a verstdmodcul {1} €s 2 KisdrSmodut {33
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kool couklids kétds srembkdetl magfeiald rdsre a verstdmoduon {1} sgy, @ veretémadul

X

5. Az eldxd igénypont szerintl csuklds kdtds, azzal jellemezve, hogy & Kahs
résenek {15} van egy sik folsd része platd {16) formdidhan, amealynek a felsd résre
ragyiabdl ugyanazon a szinten helyerkedik al, mint az dasres egymds utdni kazit modul
padiaia, hogy @ modulok kozitt dtjdrdshoz padidként szalgdlion.

7. Az 1 lgénypont szarinti coukids kOtds, axezal Jellemerve, hogy & ridrdss (7) ds
8z Ossrekaposolist  ds  szdtkaposoldst  sxoigdld  esxkezdk  (8)  kézds  sikban
folytatddnak.

8. Az 1. igenypont szerint osukids kitds, azzal jellamesve, hogy 8 ridrész M
aililst vige hitrébb van, mint & kisérdmadul (3} aliiisd homiokoldala (13}

9. Az 1L, igénypont saerintl csuklds kftds, vissratdrtd esrkdesihel jellemerve,
amebyek a ridrész (7) kivponti részén helverkadnek si.

10. Az Lo igenypont seerintl csukids kotés, azzal jellemazve, hopy 8 csullds
kitdsnek mindilt oldalon van egy szégletes DtkSxdie 3 jobbra €8 a balrs fordulashor.

13, Rz 1. iglnypent szerinti csuklds kétés, olyan sszidaskiel jellemezve, amelyek

& kisérdmodul {2} alsd kerekeineh rdnyitolisdgsdt » ridrdsz () irdnyftottsdgatdl figgdan
seaitik

{& meghataimazelt)
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