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Description

Field of the Invention

[0001] The present invention relates to a transport
means comprising;

- at least two wheels,
- a chassis with a longitudinal axis, which is substan-

tially parallel to a direction of travel of the transport
means, and

- at least one suspension system operationally posi-
tioned between the chassis and the wheels, wherein
each wheel has a wheel rotation axis, which is sub-
stantially horizontal, wherein the suspension system
includes a connection means that interact releasably
with a connection means on the chassis, and where-
in the suspension system has a first orientation.

Background of the Invention

[0002] A wheeled transport means as specified in the
introduction is provided with a suspension system. A sus-
pension system is normally provided for each wheel and
usually includes a spring element a damper element, and
linkages. These spring, damper and linkage elements
defme the suspension characteristics and the handling
qualities of the transport means, and as such needs to
be tailored for the specific transport means.
[0003] Additionally the transport means may have a
different type of suspension system on each wheel, e.g.
on the front compared to the rear wheels.
[0004] The main purpose of the suspension system is
to ensure continuous grip between the surface upon
which the transport means travel and the wheels, and to
protect the passengers, cargo and the transport means
itself from damage and wear caused by shock and vibra-
tion transferred through the wheels and the suspension
system to the chassis and caused by unevenness of the
surface, which the transport means travel upon.
[0005] An important factor is the spring rate, which is
defined by the force which the spring exerts divided by
the displacement of the spring from equilibrium state. A
spring with a small spring rate is "soft" and a spring with
a high spring rate is "harder".
[0006] A soft spring needs to be relatively long com-
pared to a hard spring, when carrying the same load in
order to avoid that the spring reaches the limit of stroke.
[0007] A too soft spring will cause a lag in the control
input to the steering of the transport means, which will
decrease the handling qualities of the transport means
because the steering become sluggish. On the other
hand a too hard spring will cause control input with a
small lag, which also will decrease the handling qualities
of the transport means because the steering become
over sensitive.
[0008] A too soft spring in a passenger transport
means will decrease the comfort of the passengers, be-

cause the deflection of the spring is relatively large when
subject to an uneven surface, whereas the shock and
vibration will remain if the spring is too hard.
[0009] Further to the characteristics of the spring; the
damper and the physical properties and dimensions of
the entire suspension system, is also important, but will
not be described further here.
[0010] As can be seen from the above the design of a
suspension system for a transport means is a trade-off
between many design parameters.
[0011] From EP 0 246 772 there is known a suspension
system with a spring and shock absorber between the
vehicle body and each wheel. The shock absorber is elec-
tromagnetically switchable between soft and stiff set-
tings. The system employs accelerometers for sensing
the vertical acceleration of the vehicle body and control
means for switching the setting of the shock absorbers.
This suspension system caters for different operating
conditions. However, the suspension system is complex
and requires the electrical system of the vehicle to per-
form reliably.
[0012] For multipurpose vehicles the design of the sus-
pension system will be a compromise that may not be
optimal for the complete operational envelope of the ve-
hicle, unless a very complex suspension system is pro-
vided. However, it is desirable to reduce the number of
parts in the suspension system especially for multipur-
pose vehicles to reduce the failure rate.
[0013] From US 4,557,500 there is known a suspen-
sion system with a reduced parts count consisting of an
elastic leaf made of composite material. The elastic leaf
may be mounted transversely and supporting two
wheels. The elastic leaf element provides the spring of
the suspension system. The leaf may consist of fibres
extending longitudinally, without being cut, from one end
to the other, embedded in an appropriate binder. Al-
though this system provides and improvement with re-
gards to a reduction of parts count the spring character-
istics of the suspension does not cater for changing op-
erating conditions.
[0014] The problem is not only confined to multi pur-
pose vehicles, but include all transport means, which op-
erate under changing conditions, like trucks and trailers
which may operate loaded or empty, a car which need
to operate satisfactorily off-road as well as on the road.
[0015] US 2006/0032691 Al disclose a vehicle with a
suspension system that is rotatable about a suspension
rotation axis between two extreme positions. The wheel-
base of the vehicle can hereby be adjusted. When trav-
elling along a horizontal surface the wheelbase is kept
at its short setting to maximize the zero turn capability
and therefore enhanced manoeuvrability. When the ve-
hicle is travelling along a sloping surface the wheelbase
is increased to maintain the overall balance of the vehicle.
[0016] US 6,688,586 B1 disclose a leaf spring type
suspension system. The leaf spring comprises a plurality
of leaf finger that may be pre-tensioned individually by
forming the fingers in the free condition. This provides
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multiple spring rates. The purpose of which is to provide
a soft suspension, when the vehicle is lightly loaded and
a stiffer suspension, when the vehicle is fully loaded. This
system is not suitable for frequent changing of the spring
rate, as the leaf fingers are deformed to change the spring
rate. Therefore the leaf fingers are prone to fatigue failure.

Object of the Invention

[0017] The object of the present invention is to provide
a multi-purpose suspension system, which can be used
with a wide variety of transport means, especially multi-
purpose vehicles and vehicles with changing operating
conditions.

Description of the Invention

[0018] According to the present invention, this is
achieved by a transport means of the type specified in
the introduction and which is peculiar in that, the suspen-
sion system has at least one other orientation rotated in
relation to the first orientation and about a suspension
rotation axis, which is substantially horizontal and per-
pendicular to the longitudinal axis of the chassis and that
the rotation angle of the suspension system about the
suspension rotation axis is 180°, 120°, 90°, 72° or 60°.
[0019] It is further achieved by a transport means ac-
cording to the invention, which comprises a body, where
the body is interchangeably attached to said transport
means
[0020] The term "transport means" in the present ap-
plication include but is not limited to; a vehicular construc-
tion comprising at least one pair of wheels, a chassis and
at least one suspension system.
[0021] The term "vehicle" in the present application in-
clude but is not limited to cars, trucks, carriages, trailers,
all terrain vehicles, construction equipment, multi-pur-
pose vehicles, modular vehicles with different configura-
tions to accommodate several different types of bodies
with different missions.
[0022] The transport means may employ endless
tracks, skids or skis as an alternative to wheels.
[0023] At least one suspension system is connected
to two wheels and the chassis of the transport means,
where said at least one suspension system is positioned
between the wheels and the chassis. The connection
means on the suspension system and the chassis are
provided in such a way that the suspension system is
releasably connected to the chassis and can thus be reat-
tached. The connection means can include a bolt, screw,
latch or other type of fastening means. In a typical con-
struction each pair of wheels will be connected to a sus-
pension system and the suspension system is releasably
attached to the chassis.
[0024] When the suspension is rotated to an other ori-
entation in relation to its first orientation it is possible to
change the characteristics of the suspension by design.
[0025] The spring rate may be designed such that it

changes as the suspension system is rotated about the
suspension rotation axis. The same suspension system
may therefore have orientations where it is either soft or
hard. The rotation may be stepped or step less.
[0026] It is possible to adjust the anti-diving effect dur-
ing braking and acceleration of the transport means, by
setting up the orientation of the wheels individually. The
skilled person is able to perform this operation based on
the information disclosed within this application.
[0027] The material used for the suspension system
may be metal, plastics or composites. The selected ma-
terial shall have spring characteristics, i.e. be able to re-
turn to an original position after being deformed.
[0028] The wheel rotation is substantially horizontal.
However a camber angle may be applied. The camber
angle usually falls within +/- 5° for a suspension without
static or dynamic loading.
[0029] The axis around which said rotation takes place
is called the suspension rotation axis.
[0030] It is herewith achieved that the characteristics
of the suspension system may be changed in an easy
way to cater for different requirements from the transport
means.
[0031] For instance the suspension can be relatively
soft in its first orientation and relatively hard in its at least
one other orientations, thus the travel of the suspension
system change upon rotation, e.g. more travel in the first
orientation and less travel in its at least one other orien-
tation.
[0032] An example of such use may be a vehicle which
is be configured as a passenger transport or as a pas-
senger transport pulling a caravan. For the first use a
relatively soft suspension is desirable to provide comfort
for the passengers, but for the second use a relatively
hard suspension is desired to limit the travel of the sus-
pension when the load from the caravan is applied.
[0033] By designing the suspension system such that
it is releasably attached to the chassis and rotatable be-
tween the first and other orientations it is possible to cater
for both situations by making the suspension relatively
soft in one direction and relatively hard in the other di-
rection.
[0034] The difference in suspension characteristics is
achieved by carefully designing the suspension system
with shape and material that achieves the wanted effect.
[0035] The orientation of the suspension system can
for instance be changed by a mechanic or the operator
of the transport means.
[0036] It is herewith achieved that the transport means
can function as the base for several different types of
vehicles. Additionally if the vehicle is of a modular con-
struction the same transport means can be used for a
vide variation of vehicle types, and the suspension sys-
tem can be readily rotated and changed to supply the
vehicles with the right suspension characteristics and
ground clearance.
[0037] The transport means is especially suited for
modular vehicles, where different bodies may be applied
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to the same transport means. The suspension system
may have a first orientation where it is soft and at least
one orientation where it is hard. The suspension may
have a first orientation where the chassis ground clear-
ance is low and at least one other orientation where the
chassis ground clearance is high.
[0038] The suspension system may have a first orien-
tation combining soft spring with high ground clearance
and hard spring with low ground clearance and vice ver-
sa.
[0039] It is herewith achieved that the same transport
means with a chassis and suspension system, may be
configured with a body for a vehicle type requiring a soft
suspension, such as a passenger vehicle, and later
reconfigured with a body for a vehicle type requiring a
hard suspension, such as a cargo vehicle.
[0040] Furthermore it is achieved that the same trans-
port means with a chassis and suspension system, may
be configured with a body for a vehicle type requiring a
small ground clearance, such as a road vehicle, and later
reconfigured with a body for a vehicle type requiring a
bigger ground clearance, such as an off-road vehicle.
[0041] It is also achieved that the same transport
means with a chassis and suspension system, may be
configured with a body for a vehicle type requiring a small
ground clearance and a hard suspension, such as a
sports road vehicle, and later reconfigured with a body
for a vehicle type requiring a bigger ground clearance
and a soft suspension, such as an off-road vehicle.
[0042] The transport means according to the invention
is thereby permits a modular vehicle concept where the
same transport means is used for different vehicle con-
figurations.
[0043] A rotation angle of 120° will provide three ori-
entations of the suspension system about the suspension
rotation axis, a rotation angle of 90° will provide four ori-
entations of the suspension system about the suspension
rotation axis, a rotation angle of 72° will provide five ori-
entations of the suspension system about the suspension
rotation axis, a rotation angle of 60° will provide six ori-
entations of the suspension system about the suspension
rotation axis and so forth.
[0044] According to a further embodiment, the trans-
port means according to the invention is peculiar in that,
the other orientation is rotated 180° in relation to the first
orientation about the suspension rotation axis.
[0045] It is herewith achieved that the transport means
has two possible modes of operation using the same sus-
pension system.
[0046] When the suspension is rotated 180° in relation
to its first orientation it is possible to change the charac-
teristics of the suspension by design.
[0047] Additionally the suspension systems connec-
tion means is provided in such a way that the suspension
system can be released from the chassis and rotated
180° about a suspension rotation axis and then reat-
tached to the chassis.
[0048] According to a further embodiment, the trans-

port means according to the invention is peculiar in that,
a projected absolute vertical distance between the sus-
pension rotation axis and the wheel rotation axis is great-
er than 0.
[0049] It is herewith achieved that ground clearance of
the transport means may be changed. The ground clear-
ance of the transport means may be increased gradually
by rotating the suspension system gradually to other ori-
entations.
[0050] Since the distance between the ground and the
wheel rotation axis is substantially constant, and due to
the fact that the suspension system is connected to the
chassis with an absolute projected vertical distance be-
tween the suspension rotation axis and the wheel rotation
axis, which is greater than 0, a change in suspension
orientation will result in a change in the cassis height
relatively to the bearing surface.
[0051] This in turn means that the same transport
means can be used for different purposes, e.g. an off-
road vehicle with high ground clearance can be turned
into a road vehicle with lower ground clearance simply
by changing the orientation of the suspension system. A
lower ground clearance may improve handling qualities.
Furthermore a lower ground clearance may reduce drag.
[0052] The change in ground clearance can also be
used in connection with the change of seasons, such that
a low ground clearance can be used when the roads are
clear and a a higher ground clearance is used when the
roads are covered with snow.
[0053] The change in ground clearance can also be
used for lorries which need to clear low bridges. The
ground clearance can be changed from a high position
to a low position by changing the orientation of the sus-
pension. When the bridge is cleared the ground clear-
ance can be changed back to the high position by chang-
ing back the orientation of the suspension.
[0054] Alternatively when changing the orientation of
the suspension system 180°, the orientation of the pro-
jected vertical distance between the suspension rotation
axis and the wheel rotation axis will also change 180°.
[0055] According to a further embodiment, the trans-
port means according to the invention is peculiar in that,
the suspension system material is chosen among fibre
reinforced plastics and metal.
[0056] It is herewith achieved that it is possible to man-
ufacture the suspension system as one single element
integrating the spring and linkage. This provides a sig-
nificant reduction in complexity and parts count com-
pared to current suspension systems.
[0057] Composite materials have a high strength to
weight ratio, therefore the weight of a suspension system
manufactured from composite materials may be lighter
than a suspension system of metal. Furthermore it is pos-
sible to achieve complex shapes with composite material
moulding.
[0058] Alternatively the suspension system may com-
prise a plurality of parts which are either glued or bolted
together depending on the complexity of the composite
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mould lay-up. However the parts count may still be sig-
nificantly reduced compared to a conventional suspen-
sion.
[0059] The composite material consists of a matrix ma-
terial and a reinforcement material. The matrix holds the
reinforcement material in place and the reinforcement
material provides mechanical properties to enhance the
properties of the matrix.
[0060] For fibre reinforced plastics the matrix material
may be a polymer and the reinforcement material may
as an example be fibres of glass, carbon or aramid.
[0061] The fibres may be obtained as a weaved cloth.
The cloth is obtainable in different styles such as plain
weave, unidirectional or twill. The different styles of
weave have different properties in tension and compres-
sion. By choosing the weave and orientation of the fibres
it is achievable to obtain structural elements which have
different spring rates dependent on the direction of dis-
placement.
[0062] Twill is a material which provides structural el-
ements with a small spring rate in tension, i.e. soft spring
and unidirectional is a material which provides structural
elements with a high spring rate in tension, i.e. a hard
spring.
[0063] As an example the suspension system may
have twill weave on one side and unidirectional weave
on the other side.
[0064] With the twill side down the twill weave will be
in tension during loading on the suspension system and
the unidirectional weave will be in compression. This pro-
vides a small spring rate and a "soft" suspension.
[0065] With the unidirectional side down the unidirec-
tional weave will be in tension during loading on the sus-
pension system and the twill weave will be in compres-
sion. This provides a high spring rate and a "hard" sus-
pension.
[0066] As can be seen the same suspension system
may have different spring rates dependent on the orien-
tation.
[0067] According to a further embodiment, the trans-
port means according to the invention is peculiar in that,
the said at least one suspension system comprises two
separate suspension elements each operationally posi-
tioned between the chassis and one of the wheels within
said at least one pair of wheels.
[0068] It is herewith achieved that one suspension el-
ement can be attached per wheel, thus enabling separate
suspension for each wheel. Separating the suspension
system results in an independent suspension on the
wheels. Independent suspension systems increase the
passenger comfort, as the reaction of the wheels become
independent.
[0069] According to a further embodiment, the trans-
port means according to the invention is peculiar in that,
the suspension element is a substantially U-shaped el-
ement, where the base of the U is oriented towards the
chassis, where the free ends of the U is oriented towards
a wheel, and where the legs of the U is located one above

the other.
[0070] It is herewith achieved that the suspension el-
ement functions as both a spring as well as a wishbone
providing connection means to the wheel. Additionally
breaking elements as well as steering elements can be
housed within the legs of the U-shaped element. The U-
shaped element can be produced such to provide differ-
ent suspension characteristics, e.g. by adjusting the
thickness of the used material.
[0071] The depth of the U is such that the suspension
is able to take up loads in the longitudinal direction of the
transport means as well as torsion about the wheel rota-
tion axis, i.e. during acceleration or braking.
[0072] According to a further embodiment, the trans-
port means according to the invention is peculiar in that,
the said at least one suspension system comprises a
transverse elongated element, said transverse elongat-
ed element comprising primarily U-shaped suspension
elements provided in both ends of said transverse elon-
gated element, where the base of each U is oriented to-
wards the chassis, where the free ends of each U is ori-
ented towards either wheel, and where the legs of the U
is located one above the other.
[0073] It is herewith achieved that the suspension sys-
tem provides a dependent suspension for a pair of wheels
as well as functions as wishbones providing connection
means for said pair of wheels. Additionally breaking el-
ements as well as steering elements can be housed with-
in the legs of the U-shaped element. The U-shaped ele-
ment can be produced such to provide different suspen-
sion characteristics, e.g. by adjusting the thickness of the
material used and the moment of inertia of the transverse
elongated element, by using different materials, by tai-
loring the fibreorientation in the matrix, by selection of
the fibre cloth design, such as a weave, unidirectional
tape or sown cloth.
[0074] Furthermore the dependent suspension system
can be used on one set of wheels while another said of
wheels is in connection with the independent suspension
system. This in turn with the ability to rotate the suspen-
sion system provides the possibility for many different
suspension characteristics using only a few suspension
systems.
[0075] According to a further embodiment, the trans-
port means according to the invention is peculiar in that,
the transport means comprises propulsion means facili-
tating the rotation of at least one wheel.
[0076] It is herewith achieved that the transport means
provides its own motive force for propelling the transport
means, such that it may move without the application of
forces external to the transport means.
[0077] The propulsion means may be selected among
internal or external combustion engines, electrically pow-
ered motors, hydraulic motors or compressed air motors.
Additionally the propulsion means can feature a gearbox.
[0078] According to a further embodiment, the trans-
port means according to the invention is peculiar in that,
the propulsion means comprises at least one electric
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powered motor, said at least one electric powered motor
is provided between the legs of a U-shaped suspension
element, and said at least one electric powered engine
facilitates the rotation of at least one of the wheels within
said at least one pair of wheels.
[0079] It is herewith achieved that the transport means
can rotate the wheels individually on the wheels where
the engines are placed and that a central propulsion
means is avoided, thus significantly reducing the com-
plexity of the drive train of the transport means.
[0080] The removal of the wheel axle results in a lighter
transport means, and thus a more energy efficient trans-
port means. By locating the propulsion means at each
wheel the need for differentials no longer exist, which
also reduces the complexity of the drive train.
[0081] Since the propulsion means is placed near the
wheels, and due to having no wheel axle, the chassis
can be more compact than on a transport means with a
central propulsion means.
[0082] The electric fuel cells or batteries can advanta-
geously be provided in a compartment in the bottom of
the chassis along the length of the transport means.
[0083] According to a further embodiment, the trans-
port means according to the invention is peculiar in that,
each suspension system comprises at least one shock-
absorber.
[0084] It is herewith achieved that the suspension sys-
tem can be fitted to different suspension characteristics
using different types of shock-absorbers, thus providing
different damping of the suspension system.
[0085] According to a further embodiment, the trans-
port means according to the invention is peculiar in that,
the transport means comprises means for automatically
rotating the suspension system between the first and said
at least one other orientation.
[0086] It is herewith achieved that suspension system
can be rotated, and therefore the chassis height adjusted
or the suspension characteristics changed, without the
need of tools or a visit to the mechanic.
[0087] This can enable off-road vehicles to be changed
into road vehicles when it is needed, e.g. a forester can
use his truck in the forest where the ground is uneven
and high ground clearance is needed, and when he
needs to drive home on regular road he can change the
orientation of the suspension system and thus get a better
and more economical ride on the way home.
[0088] According to a further embodiment, the trans-
port means according to the invention is peculiar in that,
the suspension system comprises at least one radius rod.
[0089] It is herewith achieved that torsion of the sus-
pension system can be reduced.
[0090] According to a further embodiment, the trans-
port means according to the invention is peculiar in that
the body is selected among; a body for a one, two, three,
four, five, six or more person car, a body for a roadster,
a body for a city car, a bus, a truck, a work vehicle, an
off road truck or a trailer.
[0091] It is herewith achieved that the vehicle may op-

erate according to the immediate requirements of the us-
er.
[0092] If a one person car is needed the vehicle will
cater for that requirement by allowing the user to attach
a one person body. The same vehicle may later be used
as a two, three, four, five, six or more person car if that
requirement arise or a roadster, a city car, a bus, a truck,
a work vehicle, an off road truck or a trailer by simply
interchanging the current body on the transport means
and/or changing the orientation of the suspension system
accordingly.
[0093] According to an alternative embodiment, the
transport means according to the invention is peculiar in
that, the U-shaped element of the suspension system is
provided with an L-shaped element near the transition
between the base and the legs of the U-shaped element.
[0094] It is herewith achieved that said L-shaped ele-
ment provides progressive spring rate of the suspension
system by gradually restricting the movement off the sus-
pension system when the walls of the U-shaped element
touch the leg of the L-shaped element due to deformation
of the U-shaped element when the suspension system
is in use.

Description of the Drawing

[0095] The invention will be explained in more detail
below with reference to the accompanying drawing,
where:

Fig. 1 shows an isometric view of the transport
means configured with a body as a four person
vehicle,

Fig. 2 shows an isometric view of the transport
means configured with a body as a lorry,

Fig. 3 shows an isometric view of the transport
means configured with a body as a sports ve-
hicle with the suspension system in its first ori-
entation,

Fig. 4 shows an isometric view of the transport
means configured with a body as a sports ve-
hicle with the suspension system in its first ori-
entation,

Fig. 5 shows an isometric view of the transport
means configured with a body as a garden
utility vehicle,

Fig. 6 shows an isometric detailed view of the trans-
port means with a first embodiment of the sus-
pension system in its first orientation,

Fig. 7 shows an isometric detailed view of the trans-
port means with a first embodiment of the sus-
pension system in an other orientation,

Fig. 8 shows an isometric view of a first embodiment
of the suspension system,

Fig. 9 shows an isometric view of a first embodiment
of the suspension system with motor, brakes
and shock-absorber,

Fig. 10 shows an isometric detailed view of the trans-
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port means with a second embodiment of the
suspension system in its first orientation,

Fig. 11 shows an isometric detailed view of the trans-
port means with a second embodiment of the
suspension system in an other orientation,

Fig. 12 shows an isometric view of a second embod-
iment of the suspension system,

Fig. 13 shows an isometric view of a second embod-
iment of the suspension system with motor,
brakes and shock-absorber in an other orien-
tation,

Fig. 14 shows an isometric view of a second embod-
iment of the suspension system with motor,
brakes and shock-absorber in its first orienta-
tion, and

Fig. 15 shows a side view of a first embodiment of the
suspension system with an L-shaped ele-
ment.

Detailed Description of the Invention

[0096] In the explanation of the figures, identical or cor-
responding elements will be provided with the same des-
ignations in different figures. Therefore, no explanation
of all details will be given in connection with each single
figure/embodiment.
[0097] Figure 1-5 shows the same transport means 1
configured with different bodies 16 for enclosing one or
more passengers 19 and an optional cargo, or for differ-
ent purposes of use. The transport means 1 and the body
16, with seats and utilities together forms a vehicle 20.
[0098] Figure 1-15 shows a suspension system 4 with
a first orientation and an other orientation, which is a sec-
ond orientation. In the second orientation the suspension
system 4 is rotated 180° about the suspension rotation
axis 6 in the figures included with the application. The
second orientation may be infinitely variable to change
the suspension characteristics and/or camber angle, this
is, however, not according to the invention.
[0099] The transport means comprise four wheels 2 in
two pairs, a chassis 3 (see fig. 6-7 and 10-11) a suspen-
sion system 4 (see fig. 6-14), propulsion means 12 (see
fig. 9-11 and 13-14) and brakes 17 (see fig. 9).
[0100] The vehicle 20 configurations shown in figures
1-5 may share the same transport means 1. The different
requirements may be catered for by the suspension sys-
tem 4 (see fig. 6 and 10), which has different character-
istics dependent on the orientation.
[0101] Figure 1 shows the vehicle 20 configured as a
four person vehicle 20. This type of vehicle 20 requires
that the suspension system 4 (see fig. 6-14) of the trans-
port means 1 is relatively soft in order to provide comfort
for the passengers 19.
[0102] Figure 2 shows the vehicle 20 configured as a
lorry. This type of vehicle 20 requires that the suspension
system 4 (see fig. 6-14) of the transport means 1 is rel-
atively hard to limit the travel of the suspension system
4 (see fig. 6-14) under varying loads.

[0103] Figure 3 and 4 shows the same vehicle 20 con-
figured as a sports utility vehicle. This type of vehicle 20
requires that the ground clearance may be changed be-
tween a road position, where the ground clearance is low
as seen in fig. 3 or an off-road position as seen in fig. 4.
This is achieved by rotating the suspension system 4
(see fig. 6-14).
[0104] In figure 3 the suspension system 4 (see fig.
6-14) is in its first orientation providing a low ground clear-
ance for road use.
[0105] In figure 4 the suspension system 4 (see fig.
6-14) is in its second orientation providing a high ground
clearance for off-road use.
[0106] Figure 5 shows the vehicle 20 configured as a
garden utility vehicle. The suspension system 4 (see fig.
6-14) of the transport means 1 is in its second orientation
with high ground clearance. It is thereby possible to use
the transport means 1 in a garden utility vehicle 20 with
a lawn mover 21.
[0107] The same transport means 1 as seen in figure
1 to 5 may later be reconfigured into one of the other
vehicle types shown in the figures.
[0108] Figure 6-7 shows isometric detailed views of
the transport means 1 with a first embodiment of the sus-
pension system 4 in its first and second orientations.
[0109] The suspension system 4 comprises a U-
shaped suspension element 7 with a base 10, legs 9 and
free ends 11 (see fig. 8) orientated towards the wheel 2.
The depth of the U-shaped element is greater at the base
10 to provide support against the forces and torsion at
the suspension system 4.
[0110] The wheel rotates around the wheel rotation ax-
is 5, and the suspension system 4 can be rotated around
the suspension rotation axis 6 between the first and the
second orientation.
[0111] In this specific embodiment the wheel rotation
axis 5 and the suspension rotation axis 6 are coinciding.
Therefore the ground clearance is unaffected between
the two orientations of the suspension system 4.
[0112] The damper 13 changes orientation along with
the suspension system 4.
[0113] Figure 6 shows the suspension system 4 in the
first orientation, providing a first suspension characteris-
tic, e.g. soft suspension.
[0114] Figure 7 shows the suspension system 4 in the
second orientation, providing a second suspension char-
acteristic, e.g. hard suspension.
[0115] The wheel 2 in figure 7, which has an opposite
counterpart (not shown) forming a pair of wheels (not
shown) are steerable wheels 2. They are able to rotate
about a vertical axis for changing the direction of travel
of the transport means 1. The wheel rotation axis 5 re-
ferred to is when the wheels 2 are not rotated about the
vertical axis from 0° position where the wheel rotation
axes for the individual wheels in the pair are coinciding
and forming one single wheel rotation axis 5.
[0116] Figure 8 shows the U-shaped suspension ele-
ment 7, with a base 10, legs 9, and free ends 11.
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[0117] Figure 9 shows the U-shaped suspension ele-
ment 7, with a base 10, legs 9, and free ends 11, where
the damper 13, the propulsion means 12 and the brakes
17 is provided between the legs 9.
[0118] The U-shaped suspension element 7 is shaped
such that it is able to take up the forces applied by the
wheels 2 (see fig. 6-7) and propulsion means 12 and
transferred to the chassis 3 (see fig. 6-7).
[0119] Figure 10-11 shows an isometric detailed view
of the transport means 1 with a second embodiment of
the suspension system 4 in its first and second orienta-
tions.
[0120] The suspension system 4, comprises a trans-
verse elongate element 8.The wheel rotates around the
wheel rotation axis 5, and the suspension system 4 can
be rotated around the suspension rotation axis 6 between
the first and the second orientation. In this specific em-
bodiment the wheel rotation axis 5 and the suspension
rotation axis 6 are separated by a projected absolute ver-
tical distance, which is greater than 0.
[0121] The damper 13 does not change orientation
along with the suspension system 4.
[0122] Figure 10 shows the suspension system 4 in
the first orientation, providing low ground clearance.
[0123] Figure 11 shows the suspension system 4 in
the second orientation, providing high ground clearance.
[0124] Figure 12 shows the transverse elongate ele-
ment 8 comprising legs 9 providing free ends 11 towards
the wheels (not shown), and a radius rod 15 in either end
of the transverse elongate element 8 to take up torsion
as the transport means 1 is accelerating and decelerat-
ing. An aperture 18 is provided for use with a damper 13
(see fig. 14) when the suspension system 4 is in the first
orientation.
[0125] The transverse elongate element 8 act as the
spring of the suspension system 4.
[0126] Figure 13-14 shows the transverse elongate el-
ement 8 comprising legs 9 wherein brakes 17 and pro-
pulsion means 12 are provided.
[0127] It is seen that in the first orientation (fig. 14) the
damper 13 is provided within the aperture 18 compared
to the second orientation (fig. 13) where the damper 13
is provided with the same orientation but does not extend
through the aperture 18.
[0128] In all the embodiments of the suspension sys-
tem 4 the damper 13 is optional. This may be integrated
with the U-shaped suspension element 7 or the elongat-
ed transverse suspension element 8.
[0129] Fig. 15 shows a side view of a first embodiment
of the suspension system 4 with an L-shaped element
14. The U-shaped suspension element 7 has an inherent
spring rate during displacement until the lower leg 9
touches the L-shaped element 14. If the U-shaped sus-
pension element 7 is further displaced the spring rate will
change to a combination of the inherent spring rate of
the U-shaped suspension element 7 and the spring rate
of the L-shaped element. The suspension system 4 will
have a progressive spring rate.

Claims

1. A transport means (1) comprising:

- at least two wheels (2),
- a chassis (3) with a longitudinal axis, which is
substantially parallel to a direction of travel of
the transport means (1), and
- at least one suspension system (4) operation-
ally positioned between the chassis (3) and the
wheels (2), wherein each wheel (2) has a wheel
rotation axis (5), which is substantially horizon-
tal, wherein the suspension system (4) includes
a connection means (22) that interact releasably
with a connection means (23) on the chassis (3),
wherein the suspension system (4) has a first
orientation, and wherein the suspension system
(4) has at least one other orientation which is
rotated in relation to the first orientation about a
suspension rotation axis (6), which is substan-
tially horizontal and perpendicular to the longi-
tudinal axis of the chassis (3), characterised in
that the rotation angle of the suspension system
about the suspension rotation axis is 180°, 120°,
90°, 72° or 60°.

2. A transport means (1) according to claim 1, charac-
terized in that, the other orientation is rotated 180°
in relation to the first orientation about the suspen-
sion rotation axis (6).

3. A transport means (1) according to claim 1 or 2, char-
acterized in that, a projected absolute vertical dis-
tance between the suspension rotation axis (6) and
the wheel rotation axis (5) is greater than 0.

4. A transport means (1) according to claim 1, 2 or 3,
characterized in that, the suspension system (4)
material is chosen among fibre reinforced plastics
and metal.

5. A transport means (1) according to any of the claims
1, 2, 3 or 4, characterized in that, the said at least
one suspension system (4) comprises two separate
suspension elements each operationally positioned
between the chassis (3) and one of the wheels (2)
within said at least one pair of wheels (2).

6. A transport means (1) according to claim 5, charac-
terized in that, the suspension element is a sub-
stantially U-shaped element (7), where the base (10)
of the U is oriented towards the chassis (3), where
the free ends (11) of the U is oriented towards a
wheel (2), and where the legs (9) of the U is located
one above the other.

7. A transport means (1) according to any of the claims
1, 2, 3 or 4, characterized in that, the said at least
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one suspension system (4) comprises a transverse
elongated element (8), said transverse elongated el-
ement (8) comprising primarily U-shaped suspen-
sion elements provided in both ends of said trans-
verse elongated element, where the base of each U
is oriented towards the chassis (3), where the free
ends (11) of each U is oriented towards either wheel
(2), and where the legs (9) of the U is located one
above the other.

8. A transport means (1) according to any of the claims
1 to 7, characterized in that, the transport means
(1) comprises propulsion means (12) facilitating the
rotation of at least one wheel (2).

9. A transport means (1) according to claims 6 or 7 in
combination with claim 8, characterized in that, the
propulsion means (12) comprises at least one elec-
tric powered motor, said at least one electric pow-
ered motor is provided between the legs (9) of a U-
shaped suspension element (7), and said at least
one electric powered engine facilitates the rotation
of at least one of the wheels (2) within said at least
one pair of wheels (2).

10. A transport means (1) according to any of the claims
1 to 9, characterized in that, each suspension sys-
tem (4) comprises at least one shock-absorber (13).

11. A transport means (1) according to any of the claims
1 to 10, characterized in that, the transport means
(1) comprises means for automatically rotating the
suspension system (4) between the first and said at
least one other orientation.

12. A transport means (1) according to any of the claims
1 to 11, characterized in that, the suspension sys-
tem (4) comprises at least one radius rod (15).

13. A transport means (1) according to any of the claims
1 to 12 characterized in that, it comprises a body
(16), where the body (16) is interchangeably at-
tached to said transport means (1).

14. A transport means according to claim 13, charac-
terized in that, the body (16) is selected among; a
body (16) for a one, two, three, four, five, six or more
person car, a body (16) for a roadster, a body (16)
for a city car, a bus, a truck, a work vehicle, an off
road truck or a trailer.

Patentansprüche

1. Transportmittel (1) umfassend:

- wenigstens zwei Räder (2),
- ein Fahrgestell (3) mit einer Längsachse, die

sich im Wesentlichen parallel zur Fahrtrichtung
des Transportmittels (1) erstreckt, und
- wenigstens ein Federungssystem (4), das zwi-
schen dem Fahrgestell (3) und den Rädern (2)
betriebsmässig angeordnet ist, wobei die Räder
(2) jeweils eine im Wesentlichen horizontale
Radrotationsachse (5) aufweisen, wobei das
Federungssystem (4) ein Verbindungsmittel
(22) aufweist, das mit einem Verbindungsmittel
(23) auf dem Fahrgestell (3) auslösbar zusam-
menwirkt, wobei das Federungssystem (4) eine
erste Orientierung aufweist, und wobei das Fe-
derungssystem (4) wenigstens eine andere Ori-
entierung aufweist, die relativ zu der ersten Ori-
entierung um eine Federungsrotationsachse (6)
rotiert ist, die sich im Wesentlichen horizontal
und senkrecht zu der Längsachse des Fahrge-
stells (3) erstreckt, dadurch gekennzeichnet,
dass der Rotationswinkel des Federungssys-
tems um die Federungsrotationsachse 180°,
120°, 90°, 72° oder 60° beträgt.

2. Transportmittel (1) nach Anspruch 1, dadurch ge-
kennzeichnet, dass die andere Orientierung relativ
zu der ersten Orientierung 180° um die Federungs-
rotationsachse (6) rotiert ist.

3. Transportmittel (1) nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass ein projizierter abso-
luter vertikaler Abstand zwischen der Federungsro-
tationsachse (6) und der Radrotationsachse (5)
mehr als 0 beträgt.

4. Transportmittel (1) nach Anspruch 1, 2 oder 3, da-
durch gekennzeichnet, dass das Material des Fe-
derungssystems (4) unter faserverstärkten Kunst-
stoffen und Metallen gewählt ist.

5. Transportmittel (1) nach irgendeinem der Ansprüche
1, 2, 3 oder 4, dadurch gekennzeichnet, dass das
wenigstens eine Federungssystem (4) zwei getrenn-
te Federungselemente umfasst, die jeweils zwi-
schen dem Fahrgestell (3) und einem Rad (2) des
wenigstens einen Räderpaares (2) betriebsmässig
angeordnet sind.

6. Transportmittel (1) nach Anspruch 5, dadurch ge-
kennzeichnet, dass das Federungselement ein im
Wesentlichen U-förmiges Element (7) ist, wobei der
Basis (10) der U-Form gegen das Fahrgestell (3) ori-
entiert ist, wobei die freien U-Enden (11) gegen ein
Rad (2) orientiert sind, und wobei ein U-Bein dem
anderen überlagert ist.

7. Transportmittel (1) nach irgendeinem der Ansprüche
1, 2, 3 oder 4, dadurch gekennzeichnet, dass das
wenigstens eine Federungssystem (4) ein längliches
Querelement (8) umfasst, das hauptsächlich U-för-
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mige, an beiden Enden des länglichen Querele-
ments angeordnete Federungselemente aufweist,
wobei jeder U-Basis gegen das Fahrgestell (3) ori-
entiert ist, wobei jedes freie U-Ende (11) gegen die
jeweiligen Räder (2) orientiert ist, und wobei ein U-
Bein (9) dem anderen überlagert ist.

8. Transportmittel (1) nach irgendeinem der Ansprüche
1 bis 7, dadurch gekennzeichnet, dass das Trans-
portmittel (1) Treibmittel (12) umfasst, die die Rota-
tion von wenigstens einem Rad (2) erleichtern.

9. Transportmittel (1) nach Anspruch 6 oder 7 in Kom-
bination mit Anspruch 8, dadurch gekennzeichnet,
dass das Treibmittel (12) wenigstens einen elek-
trisch getriebenen Motor umfasst, der zwischen den
Beinen (9) eines U-förmigen Federungselements (7)
angeordnet ist, und der die Rotation von wenigstens
einem Rad (2) innerhalb des wenigstens einen Rä-
derpaares (2) erleichtert.

10. Transportmittel (1) nach irgendeinem der Ansprüche
1 bis 9, dadurch gekennzeichnet, dass die Fede-
rungssysteme jeweils (4) wenigstens einen Stoss-
dämpfer (13) umfassen.

11. Transportmittel (1) nach irgendeinem der Ansprüche
1 bis 10, dadurch gekennzeichnet, dass das
Transportmittel (1) Mittel zur automatischen Rotati-
on des Federungssystems (4) zwischen der ersten
und der erwähnten, wenigstens einen anderen Ori-
entierung umfasst.

12. Transportmittel (1) nach irgendeinem der Ansprüche
1 bis 11, dadurch gekennzeichnet, dass das Fe-
derungssystem (4) wenigstens eine Spurstange (15)
aufweist.

13. Transportmittel (1) nach irgendeinem der Ansprüche
1 bis 12, dadurch gekennzeichnet, dass es eine
Karrosse (16) umfasst, wobei die Karrosse (16) auf
dem Transportmittel (1) austauschbar befestigt ist.

14. Transportmittel nach Anspruch 13, dadurch ge-
kennzeichnet, dass die Karrosse (16) unter den fol-
genden ausgewählt wird: eine Karrosse (16) für ei-
nen PKW für eine, zwei, drei, vier, fünf, sechs oder
mehrere Personen, eine Karrosse (16) für einen
Roadster, eine Karrosse (16) für einen Stadtwagen,
einen Bus, einen LKW, einen Arbeitsfahrzeug, einen
Offroad-LKW oder einen Anhänger.

Revendications

1. Moyen de transport (1) comprenant:

- au moins deux roues (2),

- un chassis (3) avec un axe longitudinal sensi-
blement parallèle au sens d’avancement du
moyen de transport (1), et
- au moins un système de suspension (4) posi-
tionné opérationnellement entre le chassis (3)
et les roues (2), dans lequel chaque roue (2)
possède un axe de rotation de roue (5), qui est
sensiblement horizontal, dans lequel le système
de suspension (4) comprend un moyen de rac-
cordement (22) qui interagit de façon détacha-
ble avec un moyen de raccordement (23) sur le
chassis (3), dans lequel le système de suspen-
sion (4) comprend une première orientation, et
dans lequel le système de suspension (4) com-
prend au moins une autre orientation qui est
tournée par rapport à la première orientation
autour d’un axe de rotation de suspension (6),
qui est sensiblement horizontal et perpendicu-
laire à l’axe longitudinal du chassis (3), carac-
térisé en ce que l’angle de rotation du système
de suspension autour de l’axe de rotation de
suspension est de 180°, 120°, 90°, 72° ou 60°.

2. Moyen de transport (1) selon la revendication 1, ca-
ractérisé en ce que l’autre orientation est tournée
de 180° par rapport à la première orientation autour
de l’axe de rotation de suspension (6).

3. Moyen de transport (1) selon la revendication 1 ou
2, caractérisé en ce qu’une distance verticale ab-
solue projetée entre l’axe de rotation de suspension
(6) et l’axe de rotation de roue (5) est supérieure à 0.

4. Moyen de transport (1) selon la revendication 1, 2
ou 3, caractérisé en ce que le matériau du système
de suspension (4) est choisi parmi les plastiques ren-
forcés de fibres et les métaux.

5. Moyen de transport (1) selon l’une quelconque des
revendications 1, 2, 3 ou 4, caractérisé en ce que
ledit au moins un système de suspension (4) com-
prend deux éléments de suspension séparés cha-
cun positionné opérationnellement entre le chassis
(3) et l’une des roues (2) de ladite au moins une paire
de roues (2).

6. Moyen de transport (1) selon la revendication 5,
carctérisé en ce que l’élément de suspension est
un élément sensiblement en forme de U (7), la base
(10) de l’U est orientée vers le chassis (3), les extré-
mités libres (11) de l’U sont orientées vers une roue
(2), et les jambes (9) de l’U sont situées l’une au-
dessus de l’autre.

7. Moyen de transport (1) selon l’une quelconque des
revendications 1, 2, 3 ou 4, caractérisé en ce que
ledit au moins un système de suspension (4) com-
prend un élément allongé transversal (8), ledit élé-
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ment allongé transversal (8) comprend des éléments
de suspension essentiellement en forme de U réa-
lisés dans les deux extrémités dudit élément allongé
transversal, la base de chaque U est orientée vers
le chassis (3), les extrémités libres (11) de chaque
U sont orientées vers chaque roue (2), et les jambes
(9) de l’U sont situées l’une au-dessus de l’autre.

8. Moyen de transport (1) selon l’une quelconque des
revendications 1 à 7, caractérisé en ce que le
moyen de transport (1) comprend des moyens de
propulsion (12) facilitant la rotation d’au moins une
roue (2).

9. Moyens de transport (1) selon les revendications 6
ou 7 en combinaison avec la revendication 8, carac-
térisé en ce que les moyens de propulsion (12) com-
prennent au moins un moteur électrique, ledit au
moins un moteur électrique est réalisé entre les jam-
bes (9) de l’élément de suspension en forme de U
(7), et ledit au moins un moteur électrique facilite la
rotation d’au moins une des roues (2) de ladite au
moins une paire de roues (2).

10. Moyen de transport (1) selon l’une quelconque des
revendications 1 à 9, caractérisé en ce que chaque
système de suspension (4) comprend au moins un
amortisseur (13).

11. Moyen de transport (1) selon l’une quelconque des
revendications 1 à 10, caractérisé en ce que le
moyen de transport (1) comprend des moyens pour
faire tourner automatiquement le système de sus-
pension (4) entre la première et ladite au moins une
autre orientation.

12. Moyen de transport (1) selon l’une quelconque des
revendications 1 à 11, caractérisé en ce que cha-
que système de suspension (4) comprend au moins
une barre de torsion (15).

13. Moyen de transport (1) selon l’une quelconque des
revendications 1 à 12 caractérisé en ce qu’il com-
prend une carrosserie (16), la carrosserie (16) est
fixée de manière amovible audit moyen de transport
(1).

14. Moyen de transport selon la revendication 13, ca-
ractérisé en ce que la carrosserie (16) est choisie
parmi : une carrosserie (16) pour une voiture d’une,
deux, trois, quatre, cinq, six ou plusieurs personnes,
une carrosserie (16) pour un roadster, une carros-
serie (16) pour une voiture urbaine, un bus, un ca-
mion, un véhicule de chantier, un camion tout-terrain
ou une remorque.
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