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TRANSPORT DEVICE AND METHOD FOR TRANSPORTING FLUID

The present invention relates to a transport device and

method for transporting loose cargo and fluid. The invention

also relates to a fluid storage tank to be arranged 1in the

transport device.

In the transport of goods by road and rall use can be

p—

10 made of different types of transport vehicle. For the

15

20

25

30

transport of loose cargo use is generally made of trucks with

a flat loading floor, onto which flat loading floor the goods

can be placed. It is noted in this respect that loose cargo

signifies any solid, non-fluid load. For the transport of

fluids use is made of tanker trucks specially adapted for

this application. Because different types of transport

vehicle must also be used for transport of different types of

goods, the situation may occur where transport vehicles for

loose cargo or tankers must make part of a journey without
cargo. This not only increases costs for the transporter, but

also has an environmental impact. The truck does after all

travel an unnecessarily large number of kilometres without

cargo.

From the Netherlands patent NL 1 001 836 of applicant 1is

known a truck which is provided with a fixed floor and a

movable floor arranged above the fixed floor. The movable

floor can be moved up and down, wherein a flulid chamber 1is

fFormed between the movable floor and the fixed floor in the

moved-upward position. This means that the truck can be

converted between a configuration in which the vehicle can

transport loose cargo when the movable floor 1s displaced

downward, and a configuration in which fluid is transported

when the movable floor is displaced upward.
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A drawback of the known vehicle is however that it has a
complex construction which is expensive and moreover takes up
quite a lot of space, which is at the expense of the quantity
of goods for transporting. The proposed provision of the
movable floor and fluid reservoir is moreover arranged
permanently in the vehicle so that, when the vehicle is used
only for loose cargo for a determined time, it is not
possible in a practical sense to remove the provision in
order to ensure an optimal degree of loading of the vehicle.

Document GB 2 276 591 A discloses a curtain-sided semi-
trailer which can be used for general haulage and for bulk
oroduct transport. The trailer is provided with a
collapsible bulk liner in the form of a bag for transvortinc
bulk goods. The tank has a front panel, a rear panel and
several intermediate frames, the front and rear panels and
the intermediate frames being slidable on the trailer in
tracks in the vehicle roof. The bag is a double skin liner
bag suspended from the intermediate frames. However, the bac
is fixed permanently to the trailer and cannot be removed
therefrom. If, for instance, the semi-tréiled is to carr
loose cargo onl the bag will take up valuable cargo space
that cannot be used for transporting the loose cardgo.

Another disadvantage of the curtain-sided semi-trailer
disclosed in GB 2 276 591 A is that the bag liner is alwavs
oositioned at a position beneath the manhole provided in the
ceiling of the trailer. In this state the bag cannot be

removed, nor can it be placed at other positions. This

reduces the versatility of the known semi-trailer

considerablyv.
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A truck 1s known from the American patent US 3 025 073
which is provided with a collapsible and expandable tank for
transporting, among other cargo, loose goods in the collapsed
state and for transporting fluid in the expanded state. The !
tank is manufactured from plastic such as polyethylene or
other light, strong, collapsible material, and is suspended
from cables. In the suspended situation the tank can be
expanded like an accordion by blowing air into the tank using
a fan. Collapsing takes place by removing the air from the
tank. In collapsed state the tank is protected in a

protective cabinet arranged separately in the truck. A
drawback of the known truck is that, in the situation in
which the fluid tank 1s not being used it is stored in a
protective cabinet arranged permanently in the truck. This
means that a floor area of the truck potentially suitable for

transporting loose cargo remains unused in such situations.

This known truck therefore also has the drawback that it is
not possible in a practical sense to remove the storage tank

in order to ensure an optimal degree of loading of the

vehicle.
It is an object of the present invention to provide an

improved transport device and method for transporting loose

cargo and fluid, wherein the above stated drawbacks are

obviated.
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According to a first aspect of the present invention
there is provided for this purpose a transport device for
transporting loose cargo and fluld, comprising:

- an elongate loading floor on which loose cargo can be
5 placed;

— a fluid tank provided with fixing means for fixing the
tank to the loading floor, in which tank fluid can be stored,

wherein the tank can be folded in longitudinal direction over

the loading floor between a collapsed state in which the tank
10 takes up a minimum loading floor area, to enable trahsport of
a relatively large quantity of loose cargo, and an expanded
state to enable transport of a relatively large amount of
fluid;
- protective means for at least partly enciosing the
15 fluid tank in the collapsed state for the protection thereof;

wherein the protective means are integrated with the fluid

tank, and in _that the fixing means of the fluid tank with the

intearated protective means are adapted so as to arrange the

tank at any random position along the loading floor and so as

20 to mount the fluid tank releasably on the loading floor so
that the tank is completely removable from the device,
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For transporting loose cargo the tank is wholly
collapsed so that it only takes up a minimum loading floor
area. In the collapsed state the protective means ensure that
the rest of the tank 1s protected and cannot therefore be

damaged. Because the tank together with the protective means
is moreover releasable, the tank as a whole can be
temporarily removed from the device so that the whole loading
floor can be used for transport of loose cargo when for
instance both the outward journey and the return journey
involve loose cargo. This 1in respect of volume and
tonnage/loading weight.

When fluid must be transported the tank is expanded over
a large part of the surface of the loading floor. In the
expanded state the tank can then be filled with the fluid for

transporting, whereby the transport device is made suitable

for transporting the fluid.
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According to a preferred embodiment, the protective

o~

means of the expandable tank comprise a leading element, one

or more intermediate elements and a rear element, and a

flexible skin arranged between the leading and rear elements

for enclosing the fluid for transporting, wherein the

leading, intermediate and rear elements comprise peripheral

L

parts which are embodied such that in the collapsed state

they lie closely against each other in order to protect the

skin of the tank. The application of a skin or bag, which 1is

1
N

preferably constructed from fabric such as polyester or

polyamide fabric provided with a flexible plastic or rubber

F

coating, enables extremely compact collapsing of the tank.

The leading, intermediate and rear elements protect the bag

from outside influences in the collapsed position, while the

i

clements also facilitate expanding of the bag and keeping it

expanded and under constraint during transport.

According to a further preferred embodiment, the

leading, intermediate and rear elements are embodied as rigid

structural elements so that the skin or bag is well protected

in the collapsed state, and a structurally strong

construction is obtained in the expanded state which can

sufficiently constrain the fluid during transport. This

embodiment further increases the torsional resistance of the

tank.

According to a further preferred embodiment, the

transport device comprises blow-in means connectable to the

tank for the purpose of at least partially expanding the tank

by blowing in gas, preferably ambient air. The tank can

hereby be partly or fully expanded in simple manner. In a

further embodiment the transport device also comprises means

p—

with which air can be drawn out of the tank in order tO

collapse the tank. The blow-in means and blow—-out means can

be integrated in a single air unit.
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According to a further preferred embodiment, each of the

leading, intermediate and rear elements is provided with

fixing means for fixing the elements to the loading floor. By

fixing each of the elements to the floor a tank construction

is obtained which is firm and safe in traffic during use.

According to a further

preferred embodiment, the

transport device comprises displacing means which can be

fastened to at least one of

the leading element, the rear

element and the intermediate elements for displacing the

elements between the expanded and collapsed state. In a

determined embodiment the displacing means comprilise at least

one guide rail provided on a roof above the loading space,

suspension elements which are displaceable in the gulde rail

and from which the tank can be at least partially suspended,

and drive means for displacing the suspension elements 1n

longitudinal direction of the loading floor. With such

displacing means the collapsible tank can be collapsed and

expanded quickly and easily.

According to a further preferred embodiment, the

displacing means are also adapted to upwardly displace at

—

least a part of the tank and to collapse or expand the

gi—

relevant part of the tank in the upward displaced position.

Once the tank has been wholly or partly lifted it can Dbe

expanded or collapsed more easily.

The displacing means for displacing a part of the tank

in longitudinal direction and the displacing means for

lifting the tank can be combined. In another embodiliment

however, there are provided lifting means for raising a

lifting roof extending above the loading floor and displacing

means for collapsing or expanding the tank in the raised

position.

According to a preferred embodiment, the leading

element, the intermediate elements and the rear element
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comprise peripheral edges which are embodied such that 1n the

collapsed state they lie closely against each other and

partially or, preferably, wholly enclose the bag. If said

edges as well as the end surfaces of the leading and rear

elements are embodied in strong material, for instance metal

or plastic, they protect the bag against outside influences

when the tank is in the collapsed state.

According to a further preferred embodiment, the

transport device comprises centring means for placing the

peripheral edges of said leading, rear and intermediate

elements straight against each other.

According to a further preferred embodiment, the tank

comprises strapping elements for strapping the tank on the

sides, which in this manner forms a compact whole and

continues to form a compact whole.

According to a further preferred embodiment, the

transport device furthermore comprises a base plate provided

under the tank in the collapsed state, which base plate can

be fastened to the tank. When the elements are coupled to

g

fastened to the tank, a

each other and the base plate 1is

package of relatively small dimensions is provided and the

bag, when inside the package, is fully protected agailnst

outside mechanical influences, for instance damage resulting

.

from transport of the tank.

According to a further preferred embodiment, the

transport device comprises fixing means for fixing the tank

relative to the loading floor. In a determined embodiment the

fixing means comprise a number of feet which are provided on

the underside of the leading, rear and intermediate elements

and which can be placed close-fittingly in corresponding

openings in the loading floor, and/or tensioning means which

can be fastened to the tank for tensioning the tank in the

expanded state. The combination of feet and tensioning means
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provides an adequate fixing of the tank relative to the

loading floor which substantially follows the shape and

o

position of the loading floor.

According to a further preferred embodiment, the

intermediate elements are adapted to divide the tank 1nto

different compartments in the expanded state, whereln the

intermediate elements are provided with one or more passage

openings for distributing the fluid over the different
compartments.
According to another preferred embodiment, the

intermediate elements are adapted to divide the tank 1into

"

different compartments closed off from each other in the

expanded state so as to be able to arrange different fluids

in the compartments.

According to a further preferred embodiment, the tank

has a length in collapsed state of about 20% or less,

—

preferably 10% or less, of the loading floor length. This

means that a relatively large part of the loading floor can

P

be made suitable for the transport of loose cargo.

According to a further preferred embodiment, the tank

s

has a length in expanded state of at least 80% of the loading

p—

floor length. This means that a relatively large part of the

loading floor can be made suitable for transporting fluid.

According to a further preferred embodiment, the

pr—

transport device comprises a number of thermally insulating

panels which can be placed between the leading, rear and

intermediate elements for the thermal insulation of the

content of the tank. The device is hereby made suitable for

transporting cooled fluids or heated fluids. When the panels

are no longer necessary, they can be removed and optionally

stored on the loading floor such that they take up as little

space as possible.

According to a further preferred embodiment, the loading
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floor is the loading floor of a truck or the loading floor of
a trailer to be pulled by a truck. In another embodiment the
lpading floor is however formed by the bottom of a freight
container. This latter embodiment provides the option of also
making standard sea containers sultable for the transport of
fluids, According to another preferred embodiment, the
loading floor is the floor ¢f a railway wagon.

According to another aspect of the invention, there is
provided a method for transporting fluid cargo in a transport
vehicle suitable for the transport of loose cargo, comprising
of providing an expandable fluid tank provided with
protective means;

- providing an expandable fluid tank jintearated
with protective means;
- placing the fluid tank

protective means at a randor position on the loading floor of
the transport wvehicle,

- expanding the tank over the loading floor,

- fixing the tank; and

- £illing the tank with the fluid for transport;

- removing the tark from the transport vehicle
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Expanding of the tank preferably comprises of blowing
gas, in particular ambient air, into the tank. The tank is
for the most part expanded as a result of the pressure of the
gas. |

In a further preferred embodiment the expanding
comprises of lifting at least a part of the tank from the
loading floor, expanding the tank in the raised posgition, for
ingtance by displacing the lifted part in lengthwise
direction of the loading floor, and lowering the expanded
tank onto the loading f£loor. In this manner the tank can be
expanded easily and quickly. It will be apparent that a
combination of the above stated blowing in of gas and lifting

such a case the first part of the expanding process takes
place for Instance by lifting a part of the tank or the whole
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tank and subsequently blowing in ambient air, whereby the

tank is expanded in longitudinal direction.

Further advantages, features and details of the present

P

invention will be elucidated on the basis of the followilng

description of several preferred embodiments thereof.
Reference is made in the description to the accompanyilng

figures, in which:

figure 1 shows a perspective view of a sliding tarpaulin

trailer with a first preferred embodiment of the present

invention in expanded state;

figure 2 is a perspective view of the embodiment shown

in figure 1 in the collapsed state;

F

figure 3 shows a further perspective view of the

gr—
—
—

embodiment of figure 1 and 2 in semli-expanded state;

figure 4 shows a cross-section through the collapsable

storage tank according to the invention; and

figure 5 is a view of the rear element of the embodiment

shown in the foregoing figures.

In the embodiment shown in figure 1 the invention 1is

applied to a standard trailer suitable for loose cargo

transport, more particularly a sliding tarpaulin trailer 1.
Such a trailer 1 comprises a chassis 2 which is provided with
a number of wheels 3 and a support 13 on which the chassis

supports when the trailer is not attached to a truck or

tractor. Chassis 2 further comprises a number of edge beams 4

between which a loading floor 5 is arranged. On the chassis

pr—

is provided a number of posts 8 on which rests the roof 6 of

the trailer. The inner space of trailer 1 can be accessed via

two cover sheets or doors 9 provided on the rear side of the

trailer, or from the sides via a slide-away tarpaulin 12. It

will be apparent that the invention can also be applied to

other types of vehicle, such as vehicles in which tarpaulin

12 is replaced by panels, trucks provided with their own
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loading space, trailers to which freight containers, for

instance standard sea containers, can be fixed, railway

wagons and so on, as long as there is a flat loading floor on

which loose cargo can be placed.

In the loading space of the trailer 1 shown in figures

1-3 is arranged a preferred embodiment of a collapsible tank

10. Figure 1 shows collapsible tank 10 in expanded state,

wherein the greater part of loading floor 5 1s covered by the

tank, while figure 2 shows collapsible tank 10 in collapsed
state, wherein the loading space is remains almost entirely

clear. Figure 3 shows a situation between the states shown in

figure 1 and figure 2.

Collapsible tank 10 is constructed from a leading

element 18, a rear element 19 and a number of intermediate

elements 20 placed therebetween. Elements 18-20 take a rigid

actured from steel. A flexible

form and are for instance manui

o

skin or bag 11 substantially under strain of tension 1s

arranged between elements 18,19 and 20. The flexible skin 1is

manufactured from coated fabric and is fixed on/to elements

18,19,20 which are usually manufactured from metal. Bag 11 1s

given a flexible and waterproof form, for instance by

constructing it from cloth strips welded or wvulcanized

watertightly together. The weight of the bag can wvary, but in

practice will usually lie between 100 and 250 kg.

Figure 2 shows a situation in which tank 10 is supplied.
In the coliapsed state shown in this figure the leading and
rear elements 18,19 and intermediate elements 20 are pressed
against each other, this such that the outer sides 23 of

elements 18,19,20 lie closely together. The elements are

aligned using centring elements 39 (figures 1 and 4). The

elements can also be coupled to a pivotable metal base plate

58 provided on the underside of the collapsible tank. Base

p—

plate 58 is fastened releasably to the underside of elements




10

15

20

25

30

CA 02595851 2007-07-24
WO 2006/078155 PCT/NL2006/000025

11

18,19,20. In the coupled situation all elements and the base

plate independently form one whole which can be readily

displaced by one operator using standard lifting equipment,

such as a fork-lift truck, for instance by engaging the tank

10 at the position of brackets 25 provided on the upper side

e
—a

of elements 18,19. Since base plate 58, the sides 23 of

elements 18,19,20 and plating 22 of the leading and the rear

gr—

elements 18,19 form the six outer surfaces of the tank in the

collapsed state, mechanical and other damage to the flexible

part of the tank, i.e. the skin, 1is virtually precluded in

the collapsed state.

In the situation shown in figure 2 the fluid tank is in

the collapsed state and placed in the front part of trailer

1. Since tank 10 takes up a minimal loading area (length (a)

about 1.3 m in a standard sliding tarpaulin trailer having a

loading floor length of about 13.50 m), by far the greater

part of loading floor 5 is available for the transport of

loose cargo. It will be apparent that, if it is known

beforehand that both the outward journey and Tthe return

journey of the trailer will entail the transport of loose
cargo, collapsible tank 10 is removed from the traililer so
that the entire loading floor 5 and the maximum tonnage are
avallable.

When the collapsible tank must be expanded, i1t 1is

connected at the rear énd to an air unit 64 which blows in

ambient air. Air unit 64 is powered by the electrical system

—

of the truck or via a separate electric power supply 65

(figure 5). Tank 10 is as it were inflated by blowing in of
the ambient air, whereby it i1s expanded in the manner of a

concertina. Figure 3 shows the situation in whilch the

collapsible tank is expanded over several metres (for

instance 6-10 m). In this situation the full volume inside

the tank is however not yet availlable. The tank 1s expanded
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further using displacing mechanisms fixed to elements

18,19, 20.

(=

Figure 4 shows a preferred embodiment of such a

displacing mechanism. Provided on the upper side of elements

18,19,20 are eyes 44 on which cables 40 are arranged. Cables

40 are fastened to a transport member 42 which, uslng rollers

43, can be displaced along rails 41 extending 1n longitudinal

direction of trailer 1. When at least a number of the

elements 18,19,20 are each arranged 1n this manner on two

P

transport members 42, the roof 6 of the trailer is raised

slightly using means which are not shown, with the result

that tank 10, or at least a part thereof, is lifted off

loading floor 5. In the lifted state the rear part 19 and

intermediate elements 20 are now displaced in rearward

direction (P,, figure 3) using air pressure, whereafter
concertina tank 10 is expanded using a light winch

construction (not further shown). When the tank is fully

expanded the air supply is stopped and the tank is fixed to

the trailer in the manner to be described below.

In another embodiment (not shown) the displacing

mechanism is also suitable for lifting the tank 10 slightly,

for instance by providing transport member 42 with a pulley

po— g

and a lifting mechanism so that it is possible to suffice

with a standard roof which is not displaceable in the height.

Fitting openings 15 are provided at regular intervals 1n

edge beams 4 of the trailer and fitting openings 17 are

provided in cross beams 60 at the front and rear of loading

floor 5. In fitting openings 15,17 can be placed

corresponding support feet 61 provided on the underside of

each of the elements 18,19, 20.

A number of tensioning elements are further provided for

e |

0 on trailer 1.

further fixation of tank

Provided first of all are tensioning elements 54 which engage
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pr——

at a low position on the rear side of the tank and which are

fastened on one side to the bottom part 54A of frame 21 of

n

rear element 19, and on the other side to a rear edge beam O:

e

the chassis of trailer 1. Secondly, tensioning elements O50°

engaging at a high position are arranged on part 55A on the

top side of frame 21 of rear element 19 and said rear edge

beam of the chassis. Finally, tensioning elements 62 are

provided on the sides. These tensioning elements 62 can be

fastened to fastening points 16 provided in edge beams 4. In

similar manner tensioning elements are provided on the other

iy

end surface of tank 10 for fixing leading element 18.

For fastening of intermediate elements 20, about eight

tensioning elements 56 engaging at a high position on a

fastening ring 50 and about five tensioning elements 57

engaging at a low position are arranged per side between a

number of the intermediate elements 20 and the above stated

fastening points 16. A correct fixation of the collapsible

F

tank to the trailer can be effected by tightening all

tensioning elements 54-57 and 62.

Fluid tank 10 is designed and constructed such that it

can absorb all static and dynamic forces which can be caused

by the fluid content, and can transfer these to loading floor

p—

5 of trailer 1.

Dynamic forces are understood to mean all

forces resulting from loading and unloading of the cargo,

driving with the cargo, i.e. accelerating, braking,

negotiating bends and the like. The design and the

construction of the trailer itself are such that it does not

have to differ visually from a conventional trailer. This

means that, once the sliding tarpaulins are closed or the

side panels arranged, it is not possible to see from the

outside of a trailer loaded with fluid that the trailer 1is

functioning as a tanker.

After the journey in which fluid has been transported,
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tank 10 can be immediately refilled. This often happens after

the tank has been washed clean internally and dried on the

inside, for instance by blowing in ambient air using the

above mentioned air unit and/or by controlled natural

ventilation via the opened manholes provided in leading
element 18 and rear element 19, the manhole 1n leading

element 18 being connected to an air supply hose which 1s

coupled at its other end to a closable opening with air

filter in the front partition of the trailer. A controlled

natural ventilation occurs during driving with the trailer

and fluid tank in the expanded position.

If loose cargo must be transported in the subsequent

journey, fluid tank 10 is collapsed once again. Collapsing of

the tank can be carried out in reverse sequence to the

expanding. For this purpose all fixing means are first

released, the tank is lifted slightly and rear element 19 and

intermediate elements 20 are then moved forward by creating a

vacuum using an air unit. When rear element 19 and

intermediate elements 20 are pressed tightly together and
against leading element 18, elements 18,19,20 are centered

together using the above mentioned centring elements 39.

The compact, folded-together whole of the fluid tank 1is

further strapped horizontally on both sides using strapping

elements 63 in order to retain a permanently compact unit.

This unit can now be placed directly against the front

s

partition of the trailer and lashed fixedly thereto.

The trailer is now ready for the transport of loose

cargo, since by far the greater part of the loading floor is

available. If however the whole loading floor 5 must be

available for the transport of loose cargo, the fluid tank

freely suspended from the roof 1s moved to the rear of the

trailer, where tank 10 can be easily picked up using a fork-

1ift truck and removed from the trailer.
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If use is made of a standard sliding tarpaulin trailler

with dimensions of 13.65 x 2.55 x 4 metres, whereby about 32

tons of goods can normally be transported, a fluid tank can

be realized with which about 30 tonnes of fluilid can be

transported in safe and operationally reliable manner. It 1s

otherwise noted that fluid tank 10 can be used fully loaded,

so completely filled. The tank can however also be used with

partial loading, so for instance half-filled. At each level

P

of loading the tank 10 meets the current requirements for

loading, and the use of the tank can be classified as

F
p—

operationally relliable and sare.

ity

Figure 4 shows a cross-sectional view of an intermediate

element, in which the construction of such an intermediate

element 20 1is shown in more detail. Intermediate element 20

comprises a metal frame 23, to the inside of which 1is

fastened a partition 44, for instance manufactured from

flexible cloth. A certain compartmentalization of the fluid

in the tank can be achieved by providing a number of the

intermediate elements 20 with such a partition 44. In the

shown embodiment the partition is provided with passage

openings 45 and 46 so that fluid can flow from the one

compartment to the other. The compartmentalization enhances

safety since it ensures that, for instance when the trailer

brakes, the fluid will not flow forward too quickly and the

occurring forces are partially transferred by partitions 44
to intermediate elements 20, tensioning elements 54-57 and
62, and therefore to the loading floor of the trailer.

Passage openings 45 and 46 do however make it possible to

£fill or empty tank 10 on one side, for instance on the rear

side, via a filling/draining opening 30. In another

embodiment (not shown) partitions 44 are however completely

closed, thus creating the separate compartments. When each of

the compartments in this embodiment is provided with a
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separate filling/draining opening, different fluids can be

transported in the compartments.

Figure 4 also shows that elements 20 are provided with

pr—

an internal reinforcement in the form of four flanges 47,

between which two tensioning elements 48 are arranged in

crosswise manner. These tensioning elements 48 absorb the

lateral pressures which can occur during fluid displacement.

Finally, figure 5 shows a rear view of flulid storage

tank 10 according to the invention. Shown in this embodiment

1s that element 19 is provided with a manhole 24, which can

be sealed using a cover 38 which is pivotable via hinges 37.

Manhole 24 1s intended to allow an operator access to the

inside of tank 10, for instance to enable thorough cleaning

and inspection thereof, or to allow repairs to be carried

out. The figure also shows an electric power supply 65, for

instance constructed from one or more batteries and an

assoclated electrical control system. The power supply can be

used, among other purposes, for supplying electric power to

alr unit 64 and lighting unit 51, as shown in figure 5.

Although embodiments are drawn in the figures, the tank

of which 1s placed at the front side of the loading floor, it

will be wholly apparent from the foregoing that, as a result
of the described claims, the tank can be placed at any other

random position. It can be particularly recommended in the

g
p_—

case of for instance sliding tarpaulin trailers, in which the

loading floor is readlily accessible over the full length, to

place the collapsed tank 1n the centre or wholly to the rear

of the loading floor, depending on the planned distribution

of the load. This also makes it possible to place or remove

the collapsed tank when the rest of the loading floor is
loaded.

The present invention is not limited to the preferred

gr—

embodiment thereof described herein. The rights sought are
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rather defined by the following claims, within the scope o:

which many modifications can be envisaged.
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CLAIMS

1. A transport device (1) for transporting loose cargo and
fluid, comprising:

- an elongate loading floor (5) on which 1loose cargo
can be placed;

— a fluid tank (10) provided with fixing means (61, 54,
55, 62) for fixing the fluid tank to the loading floor, in
which tank fluid can be stored, wherein the fluid tank (10)

can be folded 1n longitudinal direction over the loading

e

fioor between a collapsed state in which the fluid tank
takes up a minimum loading floor area, to enable transport
of a relatively large quantity of loose cargo, and an
expanded state to enable transport of a relatively large
amount of fluid;

- protective means (18-20) for at least partly
enclosing the fluid tank 1in the collapsed state for the
protection thereof;
characterized in that the fluid tank comprises a skin or bag

(11) having a flexible and waterproof form, 1in that the

protective means are integrated with the fluid tank, and 1in

that the fixing means of the fluid tank with the 1integrated

protective means are adapted so as to arrange the fluid tank

at any random position along the loading floor and so as to

b

mount the fluid tank releasably on the loading floor so that
the fluid tank 1is completely removable from the transport

device.

2. The transport device as claimed in claim 1, whereiln in
the collapsed state the protective means (18-20) fully
enclose the fluid tank (10).

3. The transport device as claimed in claim 1, wherein the

protective means of the fluid tank comprise a leading
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element (18), one or more intermediate elements (20) and a

rear element (19), and a flexible skin (l1l) arranged between

the leading and rear elements for enclosing the fluid for
transporting, and wherein the leading, intermediate and rear
elements comprise peripheral parts which are embodied such
that 1n the collapsed state they lie closely against each

other 1n order to wholly enclose the fluid tank so as to

protect the flexible skin (11) of the fluid tank.

4. The transport device as claimed in claim 3, whereln

each of the leading, intermediate and rear elements (18-20)

1s provided with the fixing means (61, 54, 55, 62) for
fixing the elements to the loading floor so that the fluid

tank may be arranged at any random position along the

loading floor.

5. The transport device as claimed 1in <c¢laim 3 or 4,

comprising centring means (39) for centring the peripheral
edges of said leading and rear elements straight relative to

each other.

6. The transport device as claimed in claim 5, wherein the

centring means further centre the intermediate elements.

7. The transport device as claimed in any one of claims 1-

6, wherein the fluid tank comprises strapping elements (63)

for strapping the fluid tank on sides thereof.

8 . The transport device as claimed in any one of claims 3-
6, comprising a base plate (58) provided under the fluid

tank in the collapsed state, which Dbase plate can be

fastened to the fluid tank.

9. The transport device as claimed in claim 8, wherein the
base plate (58), sides (23) of the leading, intermediate and
rear elements (18, 19, 20) and a plating (22) of each of the
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leading and the rear elements (18, 19) form the six outer

surfaces of the fluid tank in the collapsed state.

10. The transport device as claimed in claim 3, wherein the
leading, 1ntermediate and rear elements are embodied as

rigid structural elements.

11. The transport device as claimed in claim 4, wherein the
fixing means comprise:

- a number of feet (61) which are provided on the
underside of the leading, rear and intermediate elements and
which can be placed close-fittingly 1in corresponding

openings in the loading floor (5).

12. The transport device as claimed 1in claim 4 or 11,
wherein the fixing means comprise:

- tensioning means (54) which can be fastened to the
fluid tank for tensioning the fluid tank in the expanded

state.

13. The transport device as claimed in any one of claims 1-
12, comprising blow-in means connectable to the fluid tank
(10) for at least partially expanding the fluid tank by

blowing 1n gas.

14. The transport device as claimed 1n claim 13, wherein

the gas comprises ambient air.

15. The transport device as claimed in claim 3, comprising
displacing means (40-43) which can be fastened to at least

one of the leading element, the rear element and the

intermediate elements for displacing the elements between

the expanded and collapsed state.

16. The transport device as claimed in claim 15, wherein

the displacing means comprise:



CA 02595851 2012-01-12

21

- a guide rail (41) provided on a roof above a loading
space;

- suspension elements (42) which are displaceable 1in
the guide rail (41) and from which the fluid tank can be at
least partially suspended; and

- drive means for displacing the suspension elements 1in

longitudinal direction of the loading floor.

17. The transport device as claimed in claim 16, wherein
the displacing means are also adapted to upwardly displace
at least a part of the fluid tank and to collapse or expand
the at least a part of the fluid tank in an upward displaced

position.

18. The transport device as claimed in any one of claims 3-
6 or 8-12, comprising lifting means for raising a 1lifting
roof extending above the loading flcor and displacing means

for collapsing or expanding the fluid tank in a raised

position.

19. The transport device as claimed in claim 3, wherein a
mutual distance between the intermediate elements (20) 1n

the expanded state is substantially equal.

20. The transport device as claimed in claim 18 or 19,

wherein peripheral edges as well as end surfaces of the
leading and rear elements are manufactured from structurally

strong material.

21. The transport device as claimed in claim 20, wherein

the strong material comprises metal or plastic.

22. The transport device as claimed in claim 3, wherein the
intermediate elements (20) are adapted to divide the fluid
tank (10) into different compartments in the expanded state,

and wherein the intermediate elements are provided with one
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Or more passage openings for distributing the fluid over the

different compartments.

23. The transport device as claimed 1in claim 3, wherein the
intermediate elements (20) are adapted to divide the fluid
tank (10) 1into different compartments closed off from each

other 1in the expanded state so as to be able to arrange

different fluids in the different compartments.

24. The transport device as claimed in claim 3, wherein the

flexible skin i1s constructed from fabric.

25. The transport device as claimed in claim 24, whereiln
the fabric comprises polyester or polyamide fabric, provided

with a flexible plastic coating.

26. The transport device as claimed in claim 3, wherein the
flexible skin i1s manufactured from a fabric with a flexible

rubber coating.

27. The transport device as claimed in any one of claims 1-
26, wherein the fluid tank has a length in the collapsed
state of about 20% or less of the locading floor length.

28. The transport device as claimed in any one of claims 1-
27, wherein the fluid tank has a 1length in the expanded
state of at least 80% of the locading floor length.

29. The transport device as claimed in claim 3, comprising

a number of thermally insulating panels which can be placed

between the leading and rear elements for thermally
insulating the <content of the fluid tank <from the

environment.

30. The transport device as claimed in claim 29, wherein

the thermally insulating panels are further placed between

the intermediate elements.
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31. The transport device as claimed in any one of claims 1-

30, wherein the loading floor 1is arranged on a truck or a

trailer.

32. The transport device as claimed in any one of claims 1-

30, wherein the loading floor is formed by a floor of a

rallway wagon.

33. The transport device as claimed in any one of claims 1-
30, wherein the loading floor is formed by a bottom of a

freight container.

34. A collapsible fluid tank adapted for wuse with a
transport device having an elongate loading floor (35) on
which loose cargo can be place, the collapsible fluid tank
comprising:

- fixing means (61, 54, 55, 62) for fixing the

collapsible fluid tank to the loading floor, in which tank
fluid can be stored, wherein the collapsible fluid tank (10)
can be folded in longitudinal direction over the loading
floor between a collapsed state in which the collapsible
fluid tank takes up a minimum loading floor area, to enable
transport of a relatively large quantity of loose cargo, and

an expanded state to enable transport of a relatively large

gy

amount of fluid;

- protective means (18-20) for at least ©partly
enclosing the collapsible fluid tank in the collapsed state

for the protection thereof;

characterized in that the collapsible fluid tank comprises a
skin or bag (11) having a flexible and waterproof form, 1in
that the ©protective means are integrated with  the
collapsible fluid tank, and in that the fixing means of the
collapsible fluid tank with the integrated protective means
are adapted so as to arrange the collapsible fluid tank at

any random position along the loading floor and so as to
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mount the collapsible fluid tank releasably on the 1loading
floor so that the collapsible fluid tank 1s completely

removable from the transport device.

35. A method for transporting fluid cargo in a transport
vehicle (1) suitable for the transport of 1loose cargo,
comprising of:

- providing a collapsible fluid tank (10) 1integrated
with protective means as defined in claim 34;

- placing the fluid tank (10) with the 1integrated
protective means (18-20) at a random position on a loading
floor of the transport vehicle,

- expanding the fluid tank (10) over the loading floor,

- fixing the fluid tank (10);

- filling the fluid tank (10) with the fluid for

transport; and
- removing the fluid tank (10) from the transport

vehicle after transport.

36. The method as claimed in claim 35, wherein the

expanding comprises blowing gas under pressure 1nto the

fluid tank.

37. The method as claimed in claim 36, wherein the gas

comprises ambilent air.

38. The method as claimed in any one of claims 35-37,
further comprising emptying the fluid tank and collapsing
the fluid tank.

39, The method as claimed in claim 38, wherein the

collapsing comprises creating a vacuum in the fluid tank.

40. The method as claimed in claim 35, wherein the
expanding comprises lifting at least a part of the £fluid

tank from the loading floor to a raised position, expanding
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the fluid tank in the raised position, and 1lowering the

expanded fluid tank onto the loading floor.

41, The method as claimed in claim 35, further comprising

collapsing the fluid tank wherein the collapsing comprises

pre
p—

lifting at least a part of the fluid tank to a raised

position, collapsing the fluid tank in the raised position,
and lowering the collapsed fluid tank onto the loading

floor.

42. The method as claimed in claim 35, applied 1in the
transport device or collapsible fluid tank according to any

one of claims 1-34.
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