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Semi-trailer for transporting a load to be moved.



@ A semi-trailer (4) for transporting a load (2) to be moved
has a wheeled front module {6) having a right- hand front
row (15) and a left-hand front row (16) of front bogies (12)
each provided with a respective hydraulic suspension (20)
driven by its own hydraulic cylinder (21); a wheeled rear
module (7) comprising a right-hand rear row (18) and a
left-hand rear row (19) of rear bogies (13) each provided
with a respective hydraulic suspension {20) driven by its
own hydraulic cylinder {21) ; a coupling unit of the
wheeled front module (6) for the coupling to a tractor (3)
and comprising a pair of hydraulic jacks {27) for
transferring a part of the load to be moved to the tractor
(3) ; a first hydraulic unit (31) interposed between the
hydraulic cylinders (21) of the front (15;16) and rear rows
(18), {19) of bogies and configured in such a way that the
sum of the instantaneous load-supporting pressures acting
on the hydraulic cylinders of the right front row (15) and of
the cylinders of the left-hand rear row (19) is equal to the
sum of the instantaneous pressures controlling the
cylinders of the left-hand front row (16) and of the
cylinders of the right rear row (18); and a second hydraulic
unit (31) configured to control the hydraulic jacks (27)
based on the sum of the instantaneous load- supporting
pressures acting on the hydraulic cylinders (21) of said
right front row (15) and of said left-hand front row (16).

slier avec 'abrégé
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“SEMI-TRAILER FOR TRANSPORTING A LOAD TO BE MOVED”

The present invention relates to a semi-trailer
for transporting a load to be moved.

For the transport of loads in general, it is known
to use wheeled trailers towed by a tractor, where the
possibly ballasted tractor performs a mere function of
towing, or wheeled semi-trailers, where the tractor
performs the dual function of towing and supporting a
part of the load to be moved. In the latter case, a L-
shaped arm, known as "gooseneck", 1is arranged between
the tractor and the load-supporting plane, which is
coupled, on one hand, to the tractor by means of the
interposition of a fifth wheel coupling and, on the
other hand, to the load-supporting frame by means of a
hinge pin, which is horizontal or parallel to the load
plane. The rotation of the arm about said hinge pin and
then the quota part of the load discharged on the
tractor is controlled by a hydraulic jack interposed
between said frame and the L-shaped arm.

Both the trailers and the semi-trailers may have a
continuous load plane or be made up of two transport
modules, one front module and one rear module,
connected to each other by an intermediate connecting

structure, that often defines its own intermediate load
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plane. Each of the modules has its own load plane and
comprises at least two adjacent rows of bogies, each
with its own suspension. The intermediate structure is
normally devoid of bogies.

As 1is known, the suspensions of the bogies can be
hydraulically interconnected to each other to support
the load in two different modes of transport; the first
one is the mode of transport in isostatic conditions
with a load bearing on three bearing points (load
isostatic triangle), where all or at least part of the
suspensions of the front module are connected to the
same pipe to operate with the same load-supporting
pressure, i.e. to define a single supporting point that
supports the load like a ball joint. In the three-point
isostatic condition, the frame 1is not subject to
torsion and, in motor vehicles, a gripping of the drive
wheels 1is ensured, even in a condition with an uneven
rolling plane.

The second mode of transport is a mode of
transport in the hyperstatic condition with a bearing
on four Dbearing points. In this condition, the
stability is markedly higher than that on three bearing
points and therefore it 1is preferable when very high
loads have to be transported. However, in the

hyperstatic condition with a bearing on four points,
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the frame and especially the intermediate connecting
structure, when present, are subject to high bending,
but mostly to torsion actions.

To overcome these drawbacks, it 1is known to
provide the hydraulic circuit with a hydraulic
compensation unit, which is configured to ensure that
the sum of the load-supporting actions along a diagonal
passing through two supporting points is equal to the
sum of the load-supporting actions along a diagonal
passing through the other two supporting points. 1In
fact, the compensation block makes the bearing system
on four bearing points isostatic by eliminating or
reducing any torsion and bending on the frame, whilé
maintaining an acceptable vehicle stability.

The mode of transport in isostatic conditions and
bearing on four points 1is easily implementable on
trailers, but does not find application on semi-
trailers due to the presence of the hydraulic jack on
the gooseneck. If connected to the hydraulic circuit
provided with the above mentioned hydraulic
compensation block, this hydraulic jack adds, in fact,
a new pressure variable generating a system, which is
again hyperstatic.

For this reason, all current semi-trailers operate

in a three-point isostatic mode, the hydraulic Jjack
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hydraulically being connected to the front module.
However, the three-point isostatic mode considerably
limits the elevation of the centre of gravity of the
load to be transported with respect to the load plane,
since the lateral rollover resistance 1is carried out
practically only by the rear module.

The purpose of the present invention is to provide
a semi-trailer, which allows to solve the above
mentioned problem in a very simple and inexpensive way,
and in particular to provide a semi-trailer, which can
operate in an isostatic transport mode regardless of
the height of the centre of gravity of the load to be
transported.

According to the present invention a semi-trailer
is provided, as set forth in claim 1.

According to the present invention, a vehicle for
transporting goods is also provided, as set forth in
claim 10.

The invention will now be described with reference
to the accompanying drawings, illustrating a non-
limiting embodiment thereof, wherein:

Figure 1 shows, schematically and substantially in
blocks and in a side elevation view, a preferred
embodiment of a semi-trailer for transporting a load to

be moved, provided according to the teachings of the
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present invention;

Figure 2 shows, schematically and substantially in
blocks, a hydraulic circuit to control the hydraulic
suspensions of the semi-trailer of Figure 1;

Figure 3 shows schematically a diagram
illustrating the isostatic stability of the semi-
trailer of Figures 1 and 2, compared with a diagram
illustrating the stability of a standard semi-trailer;
and

Figure 4 is similar to Figure 3, and shows the
stability diagram of a different embodiment of the
semi~trailer in Figure 1.

In Fiqures 1 and 2, the numeral 1 indicates, as a
whole, a vehicle for transporting goods and, in
particular for transporting loads extending in height,
such as a wind turbine blade 2, partially illustrated,
having the centre of gravity G, to which the following
discussion will make explicit reference thereby without
any loss of generality.

In particular, the vehicle 1 comprises a tractor
3, known per se, and a semi-trailer 4 connected to the
tractor 3 in a known manner.

In the illustrated example, the semi-trailer 4 has
its own longitudinal axis 5 and comprises, in the

forwarding direction of the semi-trailer 4, a wheeled
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front module 6, a wheeled rear module 7 and an
intermediate bridge structure 8 connecting the wheeled
modules 6 and 7 to each other.

According to a non-illustrated wvariation, the
semi-trailer 4 1is not provided with the intermediate
structure 8 and the wheeled modules 6 and 7 are
directly connected to each other.

In the described example, the wheeled modules 6
and 7 have a front frame 10 and, respectively, a rear
frame 11 defining respective load planes P and are
firmly connected to the intermediate structure 8,
preferably, but not necessarily, in a releasable
manner, for example by means of hinge pins.

The front 6 and rear module 7 further comprise a
plurality of front trolleys or bogies 12 coupled in a
known manner to the front frame 10 and, respectively, a
plurality of rear bogies 13 firmly connected to the
rear frame 11 again in a known manner. The front bogies
12 and the rear bogies 13 are distributed under the
respective frames 10,11 so as to form a right-hand
front row 15 and a left-hand front row 16 of front
bogies 12 and, respectively, a right-hand rear row 18
and a left-hand rear row 19 of rear bogies 13. In the
example shown, the front 6 and rear module 7 have the

same number of bogies.

LU100932




10

15

20

25

The front 12 and rear bogies 13, which are
conveniently constructively identical, are provided
each with its own hydraulic suspension 20, known per
se, which 1s independent from the other hydraulic
suspensions 20 and comprises a hydraulic cylinder 21
for supporting the load.

The intermediate structure 8 is a bridge
structure, it is not supported by bogies and delimits a
locad plane Pl, which 1s lowered with respect to the
load planes P, i.e. placed at a lower height from the
ground than the height of planes P. Conveniently, the
load plane Pl 1is fifty centimetres lower than the
planes P and supports a wunit 23 for coupling and
supporting the wind turbine blade 2 suitable to allow
the rotation of the wind turbine blade 2 between two
limit end positions, one of which lying on one of the
two modules 6,7 and the other one tipped, in which the
wind turbine blade 2 is arranged in a condition close
to verticality.

The front frame 10 is coupled to the tractor 3 by
means of an inverted L-shaped arm 24 known as gooseneck
and having an end portion hinged to the front frame 10
by means of a horizontal pin 25 and an opposed end
portion coupled to the tractor 3 by means of a fifth

wheel coupling 26.
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Between the front frame 10 and the arm 24 a pair
of hydraulic jacks 27 is interposed, only one of which
being visible in the accompanying figures, which are
driven to rotate the gooseneck around the pin 12 and
transfer, in a known manner, a part of the load to be
transported on the tractor 3.

With reference to Figure 2, the semi-trailer 4
also comprises a hydraulic circuit 30 to connect and
control the cylinders 21 of all wheeled bogies 12,13
and of the hydraulic jacks 27. The hydraulic circuit 30
is a "autonomous" hydraulic circuit, i.e. it operates
without external signals or interventions by an
operator or an electronic <control unit and is
configured to continuously control the suspensions in
such a way that the semi-trailer 4 always operates in
an 1isostatic condition with a load bearing on five
points, as will be better described below.

The hydraulic circuit 30 comprises a hydraulic
distribution unit 31, which is configured in such a way
that the sum of the instantaneous pressures controlling
the hydraulic cylinders 21 of the right-hand front row
15 and those of the left-hand rear row 19 is equal to
the sum of the instantaneous pressures controlling the
hydraulic cylinders 21 of the left-hand front row 16

and the right-hand rear row 18. For this purpose, the
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hydraulic group 31 comprises a double-acting hydraulic
cylinder 32 associated to the front module 6 and a
double-acting hydraulic cylinder 33 associated with the
rear module 7. The hydraulic cylinders 32 and 33 have
respective liners 34 fixed relative to each other and
suitably firmly connected to each other, and respective
pistons 35 and 36. In the described example, the
pistons 35 and 36 have the same thrust surface.

According to a variation, the pistons 35 and 36
have different thrust surfaces.

In both cases, the pistons 35 and 36 are slidable
inside the respective liners 34 and are firmly
connected to a common free rod 37 passing through both
liners 34. The piston 35 divides the space inside the
respective liner 34 thereby delimiting two front
variable-volume chambers 38, 39, of which the chamber
38 is hydraulically connected through a pipe 39, to the
hydraulic cylinders 21 of the bogies 12 of the right-
hand front row 15 and chamber 39 is connected, by means
of a pipe 41, to the hydraulic cylinders 21 of the
front bogies 12 of the left-hand front row 16.

On the other hand, the piston 36 divides the space
inside the respective liner 34 thereby delimiting two
variable-volume rear chambers, indicated as 43 and 44.

The chamber 43 is hydraulically connected, by means of
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a pipe 45, to the hydraulic cylinders 21 of the bogies
13 of the 1left-hand row 19 of rear bogies and the
chamber 44 1is hydraulically connected, by means of a
pipe 46, to the hydraulic cylinders 21 of the rear
bogies 13 of the right-hand row of bogies 18.

Again with reference to Figure 2, the hydraulic
circuit 30 further comprises a hydraulic distribution
unit 47, which is configured to send a control signal
under pressure to the hydraulic jack 27 based on the
sum of the instantaneous operating pressures of the
front hydraulic cylinders 12 of the right-hand front
row 15 and of the front hydraulic cylinders 12 of the
left-hand front row 1l6.

With reference to Figure 1, the hydraulic unit 47
comprises two double-acting hydraulic cylinders
indicated as 48 and 49. The cylinders 48 and 49 have
respective liners 50 fixed relative to each other and,
conveniently, firmly connected to each other, and
respective pistons 51 and 52 having, in the described
example, the same thrust surface.

Alternatively, the pistons 51 and 52 have
different thrust surfaces.

The pistons 51 and 52 are slidable inside the
respective liners 50 and are firmly connected to a

common free rod 53 passing through both liners 50. The
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piston 51 divides the space inside the respective liner
50 into two chambers, indicated as 54 and 55. The
chamber 54 is hydraulically connected to the hydraulic
cylinders 21 of the bogies 12 of the left-hand row 16
of front bogies, by means of a pipe 56. On the other
hand, the chamber 55 is hydraulically connected to the
hydraulic jacks 27 for actuating the arm 24 through a
pipe 57.

The piston 52 divides, instead, the space inside
the respective liner 50 thereby delimiting two
variable-volume chambers, indicated as 58 and 59. The
chamber 58 is hydraulically connected to the hydraulic
cylinders 21 of the bogies 12 of the right-hand row 15
of front bogies through a pipe 60, while the chamber 59
is connected to the hydraulic jack 27 for actuating the
arm, again by means of the pipe 57. The chambers 55 and
59, therefore, communicate directly with each other
through the pipe 57.

When in wuse, the hydraulic circuit 30 allows to
obtain a semi-trailer, which allows the transport of
the load, for example the wind turbine blade 2, with a
load bearing on five bearing points, but always in
isostatic conditions and therefore with 1limited
torsions not only of the two modules 6 and 7 but also

of the intermediate structure 8. At the same time, the
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semi-trailer 1 described above has an excellent
resistance to the lateral rollover moments transmitted
from the load, especially when a load is transferred
having a centre of gravity strongly elevated with
respect to the load plane, as during the transfer of
the wind turbine blade 2. In this case, in fact, due to
the tipping of the blade 2 1in order to overcome
obstacles on its path, the centre of gravity G of the
same blade 2 passes from a height of three-four meters
as the blade is 1lying horizontally, up to twenty-
twenty-five meters when the blade reaches a condition
of substantial verticality.

In addition thereto, the described semi-trailer 4
ensures high lateral rollover resistance even 1if,
during transport, the centre of gravity G 1is moved
longitudinally from and toward the tractor 3, which is
the case during the tipping of the wind turbine blade 2
toward its position of substantial verticality.

The foregoing is due to the synergy between the
hydraulic unit 31 and the hydraulic unit 47,
graphically confirmed by Figure 3. With reference to
Figure 3, in which the front 6 and rear modules 7 and
the respective bogies 12 and 13 are schematically
illustrated, the triangle with vertices A,B,C, delimits

the area of isostatic stability of a traditional semi-
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trailer with three bearing points. The stability of the
transport 1is ensured when the centre of gravity G of
the transported load falls within the triangle ABC. In
these conditions it is obvious how rollover stability
decreases as the centre of gravity G moves toward the
vertex A and how the lateral rollover pairs are
absorbed mainly by the rear module.

Always in Figure 3, the rhombus DEFH delimits,
instead, the area the isostatic stability of the semi-
trailer 4 according to the invention. As is immediately
detectable, at least at the intermediate structure 8
where the load is located, the size of the area of
stability in a direction orthogonal to the longitudinal
direction 5 or in the forward direction of the vehicle
increases with ©respect to the triangle ABC and
therefore the stability to lateral rollover increases,
too. Furthermore, from the same diagram, it 1is
immediately visible that the stability to lateral
rollover increases at the intermediate structure 8 and
as the centre of gravity G moves toward the vertex D;
this is very important, since the movement in such
direction occurs during the 1lifting of the blade 2
toward its condition of substantial verticality. It 1is
therefore evident that the semi-trailer 4 according to

the invention has a high dynamic stability and
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especially high resistance to lateral rollover both
when the centre of gravity G of the load is arranged in
a position which is strongly elevated with respect to
the load planes, and when the centre of gravity G
translates longitudinally from and toward the tractor
3, as during the tipping of the wind turbine blade 2
when supported with the intermediate structure 8.

In Figure 4, the rhombus ILMN represents, on the
contrary, the area of isostatic stability of a semi-
trailer 4' made according to the invention, which
differs from the semi-trailer 4 because its front
module 6 has a number of bogies 12 which is greater
than the number of bogies 13 of its rear module 7.
Also in Figure 4, the modules 6,7 and the bogies 12,13
are schematically illustrated. From the comparison of
the areas and the relative longitudinal position of
the two rhombuses DEFH and ILMN, it can be seen how
the transverse dimension of the area of stability,
i.e. the resistance to lateral rollover is, in this
case, 1increased with respect to the solution with
modules 6,7 having the same number of bogies 12,13 and
grows as the centre of gravity G moves along the
intermediate structure 8 and toward the tractor 3.

Still with reference to Figures 3 and 4, areas of

stability can still be modified by varying the pistons
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sections of the hydraulic distribution units 31,47.
From the above description, it is clear that
modifications and variations may be made to the
hydraulic circuit 30 described herein without
departing from the scope defined in the independent
claim. In particular, it is evident how the cylinders
32 and 33 of the hydraulic wunit 31 and/or the
cylinders 49 and 49 of the hydraulic unit 47 can be
replaced by equivalent rotating hydraulic actuators,
for example hydraulic motors having rotating shafts
coupled together in an angularly fixed manner, for
example by means of a toothed gear transmission.
Substantially, in this wvariation, the hydraulic
translation is replaced with a hydraulic rotation and
the hydraulic motors allow the hydraulic thrusts
received from the corresponding bearing points to be

transformed into twisting moments.
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CLAIMS
1) A semi-trailer for transporting a load to be
moved and having its own longitudinal axis; the semi-
trailer comprising:
- a front wheeled module comprising a right-hand front
row and a left-hand front row of front bogies, each
provided with its own hydraulic cylinder for actuating
a respective hydraulic suspension;
- a rear wheeled module comprising a right-hand rear
row and a left-hand rear row 16 of rear bogies, each
provided with a respective hydraulic cylinder for
actuating a corresponding hydraulic suspension;
- a coupling unit for coupling the front wheeled module
to a tractor and comprising at least one hydraulic jack
for transferring part of the load to be moved to the
tractor; and
- a hydraulic circuit for connecting and controlling
said  hydraulic cylinders; said hydraulic circuit
comprising a first hydraulic  distribution  unit
interposed between the hydraulic cylinders of the front
and rear rows of bogies and configured in such a way
that the sum of the instantaneous load-supporting
pressures acting on the cylinders of the right-hand
front row and the cylinders of said left-hand rear row

is equal to the sum of the instantaneous pressures
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controlling the cylinders of the left-hand front row
and the cylinders of the right-hand rear row, wherein
said hydraulic circuit also comprises a second
hydraulic distribution unit; said second hydraulic unit
5 being configured to send to said hydraulic jack a
pressure signal based on the sum of the instantaneous

load-supporting pressures acting on the hydraulic

cylinders of said right-hand front row and of said
left-hand front row,

10 characterized in that said second hydraulic unit
comprises a first and a second double-acting hydraulic
member having respective movable members firmly
connected to each other; the movable member of said
first hydraulic member separating two first variable-

15 volume chambers from one another and the movable member
of said second hydraulic member separating two second
variable-volume chambers from one another; one of said
first chambers being hydraulically connected to the
hydraulic cylinders of said right-hand £front row of

20 front bogies, and the other to said hydraulic jack; one
of said second chambers being hydraulically connected
tb the hydraulic cylinders of said left-hand front row,
and the other to said hydraulic jack.

2) The semi-trailer according to claim 1, characterised

25 in that said second hydraulic distribution unit
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comprises two hydraulic ports, one connected to the
hydraulic cylinders of said right-hand front row, and
the other to the hydraulic cylinders of said left-hand
front row, and at least one port hydraulically
connected to said hydraulic jack.

3) The semi-trailer according to claim 1, characterised
in that said movable members have the same thrust
surface.

4) The semi-trailer according to any one of claims 1 to
3, characterised in that at least one of said movable
members can translate or rotate.

B) The semi-trailer according to any one of the
preceding claims, characterised in that said first and
second hydraulic units are constructionally identical
to each other.

6) The semi-trailer according to any one of the
preceding claims, characterised in that the number of
sald front bogies of the front module is greater than
the number of rear bogies of the rear module.

7) The semi-trailer according to any one of the
preceding claims, characterised 1in that said first
hydraulic distribution unit comprises a double-acting
front hydraulic member having two variable-volume
chambers, one of which is hydraulically connected to

the hydraulic cylinders of said right-hand front row
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and the other to the hydraulic cylinders of said left-
hand front row; and a double-acting rear hydraulic
member having two further variable-volume chambers, one
of which is hydraulically connected to the hydraulic
cylinders of said right-hand rear row, and the other to
the hydraulic cylinders of said left-hand rear row;
said movable members being firmly connected to each
other.

8) The semi-trailer according to any one of the
preceding c¢laims, characterised in that it further
comprises an intermediate bridge structure connecting
the front and rear wheeled modules to each other and
defining a plane for supporting the load to be moved;
said intermediate structure being devoid of bogies.

8) A vehicle for the transport of goods, the vehicle
comprising a tractor and a semi-trailer connected to
the tracgor, characterised in that the semi-trailer is

constructed as claimed in claim 1.
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REVENDICATIONS

1) 1) Une semi~remorque pour  transporter une
charge a déplacer et ayant son propre axe longitudinal;
la semi-remorque comprenant:

- un module a roues avant comprenant une rangée avant
droite et une rangée avant gauche de bogies avant,
chacune équipée de son propre cylindre hydraulique pour
actionner une suspension hydraulique respective;

- un module a roues arriere comprenant une rangée
arriere droite et une rangée arriere gauche 16 de
bogies arriere, chacune équipée d’ un cylindre
hydraulique respectif pour actionner une suspension
hydraulique correspondante;

- une unité de couplage pour coupler le module a roues
avant & un tracteur et comprenant au moins un vérin
hydraulique pour transférer une partie de la charge a
déplacer au tracteur; et

- un circuit hydraulique pour connecter et contrdler
lesdits cylindres hydrauliques; ledit circuit
hydraulique comprenant une premiére unité de
distribution hydraulique interposée entre les cylindres
hydrauliques des rangées avant et arriere de bogies et
configuré de telle fagon gque la somme des pressions
instantanées supportant la charge agissant sur les
cylindres de la rangée avant droite et les cylindres de
ladite rangée arriere gauche est égale a la somme des

pressions instantanées contrdlant les cylindres de la
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rangée avant gauche et les cylindres de la rangée
arriére droite, caractérisé en ce que ledit circuit
hydraulique comprend aussi une seconde unité de
distribution hydraulique; ladite seconde unité de
distribution hydraulique étant configurée pour envoyer
audit vérin hydraulique un signal de pression basé sur
la somme des pressions instantanées supportant la
charge agissant sur les cylindres hydrauliques de
ladite rangée avant droite et de ladite rangée avant
gauche.

2) La semi-remorque selon la revendication 1,
caractérisée en ce que ladite seconde unité de
distribution hydraulique comprend deux ports
hydrauliques, un connecté aux cylindres hydrauliques de
ladite rangée avant droite, et 1l’autre aux cylindres
hydrauliques de ladite rangée avant gauche, et au moins
un port connecté hydrauliquement audit vérin
hydraulique.

3) La semi-remorque selon la revendication 1 ou 2,
caractérisée en ce que ladite seconde unité hydraulique
comprend un premier et un second membre hydraulique
double effet ayant des membres mobiles respectifs
connectés fermement entre eux; le membre mobile dudit
premier membre hydraulique séparant deux premieres
chambres a volume variable 1’une de 1’autre et le
membre mobile dudit second membre hydraulique séparant
l1"une de

deux secondes chambres & volume variable

LU100932




10

15

20

25

DP.TORT.0002/LU 3

1’ autre; 1’7 une desdites premiére chambres étant
connectée hydrauliquement aux cylindres hydrauliques de
ladite rangée avant droite de bogies avant, et 1l’autre
audit vérin hydraulique; 1'une desdites seconde chambre
étant hydrauliquement connectée aux cylindres
hydrauliques de ladite rangée avant gauche, et 1’autre
audit vérin hydraulique.

4) La semi-remorque selon la revendication 3,
caractérisée en ce que lesdits membres mobiles ont la
méme surface de poussée.

5) La semi-remorque selon la revendication 3 ou 4,
caractérisée en ce qgqu’au moins un desdits membres
mobiles peut effectuer une translation ou rotation.

6) La semi-remorque selon 1’une guelconque des
revendications précédentes, caractérisée en ce que
lesdites premiere et seconde unités hydrauligques sont
structurellement identiques l1l"une a 1’autre.

7) La semi-remorque selon 1l'une quelconque des
revendications précédentes, caractérisée en ce que le
nombre desdits bogies avant du module avant est
supérieur au nombre de Dbogies arrieére du module
arriere.

8) La semi-remorgque selon 1'une quelcongque des
revendications précédentes, caractérisée en ce que
ladite premiére unité de distribution hydraulique
comprend un membre hydraulique avant double effet ayant

deux chambres a volume variable, 1l’une est connectée
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hydrauliquement aux cylindres hydrauliques de ladite
rangée avant droite et 17 autre aux cylindres
hydrauliques de ladite rangée avant gauche; et un
membre hydraulique arriere double effet ayant deux
autres chambres a volume variable, 1l’une est connectée
hydrauliquement aux cylindres hydrauliques de ladite
rangée arriere gauche, et 1l’autre aux cylindres
hydrauliques de la rangée arriére gauche; lesdits
membres mobiles étant fermement connectés entre eux.

9) La semi-remorque selon 1l’une gquelconque des
revendications précédentes, caractérisée en ce qu’elle
comprend en plus une structure passerelle intermédiaire
connectant les modules a roues avant et arrieére l’un a
1’7autre et définissant un plan pour supporter la charge
a déplacer; ladite structure intermédiaire étant
dépourvue de bogies.

10) Un véhicule pour le transport de biens, le véhicule
comprenant un tracteur et une semi-remorque connectée
au tracteur, caractérisé en ce que la semi-remorque est

construite telle que revendiquée a la revendication 1.
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