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(54) Inertial traction device

(57) Inertial traction device comprising a support el-
ement (1,1’) comprising a lower surface (1a,1’a) having
a different coefficient of friction according to two opposite

senses of a direction of movement (V), with respect to a
support surface (S,W), and impulsive inertial means (2)
suitable to exert thrust impulses parallel to said direction
of movement (V) on said support element (1,1’).
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Description

Field of the invention

[0001] The present invention relates to an inertial trac-
tion device, suitable for any gravitational environment.

Description of the prior art

[0002] According to the prior art there are two mobility
systems and traction systems for ground vehicles or, an-
yway, for vehicles suitable to move in gravitational sys-
tems: wheel traction system (tyres, iron, etc.) and tracked
traction system.
[0003] Although the tracked traction systems are the
most suitable on particularly soft grounds, they are not
suitable on delicate surfaces, above all when it is neces-
sary to protect the ground, such as for example in ar-
chaeological excavations.
[0004] Moreover, both traction systems are not suita-
ble when it is necessary to climb over an obstacle with
considerable dimensions, above all when the obstacle
should not be damaged.

Summary of the invention

[0005] The aim of the present invention is to provide
an inerial traction device suitable to solve all the problems
set forth above.
[0006] The subject of the present invention is an inertial
traction device according to claim 1.
[0007] The dependent claims describe the preferred
embodiments of the invention, and are an integral part
of this description.

Brief description of the Figures

[0008] Further characteristics and advantages of the
invention will be more apparent in light of a detailed de-
scription of a preferred, but non-exclusive, embodiment
of an inertial traction method and device, shown with the
help of the drawings that are attached hereto, which are
merely illustrative and not limitative, in which:

Figure 1 shows an embodiment of the device that is
subject of the present invention;
Figure 2 shows an alternative embodiment of the
device in figure 1 with a modified part;
Figures 3a and 3b show a further alternative embod-
iment of the device according to figure 1; Figure 3c
shows a further alternative embodiment of the device
according to figure 2;
Figure 4 shows a coupling of two devices according
to the previous figures;
Figure 5 shows a further embodiment of the device
according to the present invention suitable for mov-
ing in water.

[0009] In the drawings the same reference numbers
and letters identify the same elements or components.

Detailed description of a preferred embodiment of the 
invention

[0010] A traction device according to the present in-
vention comprises at least a support element which has
a different coefficient of friction when moving on a support
surface S,W according to two opposite senses of a di-
rection of movement, and which has impulsive inertial
means 2. Therefore the coefficient of friction is anisotrop-
ic along two opposite senses of a direction of movement
that is the same direction of movement as the traction
device. According to a first alternative embodiment of the
invention, said impulsive inertial means 2 comprise at
least a pair of counter rotating synchronous masses hav-
ing phase 0+k2 π with respect to a straight line passing
through each respective center of rotation and parallel
to said direction of movement V.
[0011] Since both of said counter rotating masses have
phase 0 with respect to a straight line parallel to said
direction of movement V, their contribution in terms of
centrifugal forces is added up and makes a resultant vec-
tor which is null according to a direction parallel to the
direction of movement V, while they create a variable
oscillating force in said direction of movement. Then the
resultant vector, when it is not null, always lies on said
direction of movement with alternatively opposite sens-
es.
[0012] Said anisotropy of the coefficient of friction
along said direction of movement determines that, ac-
cording to a first sense of said resultant vector (forward
movement sense V), said support element develops a
low friction force Ff1 with said support surface S,W and
the traction device slides forward, while, according to a
second sense of said resultant vector, said support ele-
ment develops a friction force Ff2 which can, at least
partially, hinder its backward movement along said di-
rection of movement. According to the alternative em-
bodiment shown in figure 1, said counter rotating masses
are realized by means of special disks 21 and 22 having
eccentric barycenter and whose axis of rotation coin-
cides. Said counter rotating masses may be further frac-
tioned on more disks.
[0013] According to another alternative embodiment,
said impulsive inertial means 2 comprise a mass alter-
natively oscillating according to the direction of move-
ment V which, at the limit stop, hits a part integral with
the support element 1 with the highest possible amount
of motion, in the forward movement sense of the direction
V.
[0014] According to another alternative embodiment
not shown in the figures, said impacts are realized by
means of an internal-combustion engine exploiting the
mass of the oscillating parts of the engine.
[0015] Said anisotropy of said coefficient of friction is
preferably realized by means of a plurality of long-limbed
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elements 4, projecting from the lower surface 1a of said
support element, facing the support surface S and in-
clined, preferably all in the same way, with an appropriate
angle contained in a plane perpendicular to said lower
surface 1aof said support element. Preferably said plane,
perpendicular to said lower surface 1a, is parallel to said
direction of movement.
[0016] Said long-limbed elements 4 may be numerous
and particularly flexible, in order to guarantee a lower
stiffness of the support of the traction device with respect
to the ground.
[0017] According to the alternative embodiment,
shown in fig. 1, stiff elements 4’ and flexible elements
4" are used at the same time, with the flexible elements
being slightly longer than the stiff elements, so that the
first determine a high coefficient of friction according to
a sense of said direction of movement, while the latter
cooperate with the first in order to bear the weight of the
traction device and also of possible loads carried by it.
[0018] Said long-limbed elements of both types may
comprise respectively, for example, stiff metal wires and
more flexible wires made of metal or of another material.
By limiting the number of stiff elements, the traction de-
vice is particularly suitable for being used on delicate and
crumbly surfaces, such as, for example, in archaeological
excavations, etc..
[0019] Moreover the end of each of said long-limbed
elements, namely the part that will come into contact with
said support surface S, may be branched, namely it may
comprise a plurality of terminal parts suitable to open like
the fingers of a web-footed bird when it comes into con-
tact with the ground, in order to limit the pressure exerted
on it, and then suitable to close in order to limit the friction
during the forward sliding of the support element to which
said long-limbed elements are connected.
[0020] Said long-limbed elements may be made, ac-
cording to what is necessary, of metals such as steel of
various types, or carbon fibres or synthetic fibres.
[0021] Moreover, long-limbed elements of different
types may be associated in order to obtain a particular
behaviour of the traction device, also according to its con-
text of use.
[0022] By giving appropriate folds to said long-limbed
elements, as shown in figure 2, the elements themselves
become particularly flexible, thus at predetermined im-
pulse frequencies, the traction device does not slide
along the support surface S, but it can leap, and therefore
it can climb over obstacles, even with considerable di-
mensions. While at other frequencies, the traction device
moves in a quite continuous way, to the extent that it is
not possible to see the impulse forward movement of the
device with the naked eye.
[0023] According to a further alternative embodiment
of the invention, see figures 3a and 3b, said support el-
ement 1 comprises a first plate 10 from which long-limbed
elements 4 project and a second plate 11 placed under
said first plate comprising as many through holes as the
number of long-limbed elements, so that said long-limbed

elements can pass through said through holes. A trans-
lation of said second plate with respect to said first plate
determines a variation of the angle of inclination of said
long-limbed elements. Thus, it is possible to vary the co-
efficient of friction of each support element with respect
to a support surface S, also inverting the anisotropy of
the coefficient of friction of said support elements, the
traction device may move both forward and backward
and, when it includes two independent support elements,
as shown in fig. 4, it may rotate around itself.
[0024] Figure 3c shows an alternative embodiment ac-
cording to the figures 3a and 3b, wherein instead of stiff
long-limbed element 4’, flexible long-limbed elements are
shown.
[0025] In order to allow the traction system to move
along curve trajectories, at least two support elements,
see figure 4, each of them comprising independent im-
pulsive inertial means 2, are placed one next to the other
and are made integral with each other by an intercon-
nection bridge 31, so that the system turns when the im-
pulsive inertial means of just one of said support elements
are activated, otherwise the system moves along a
straight line if both impulsive inertial means are activated.
[0026] According to a further alternative embodiment,
said support element may have shapes different from
those previously described, that may comprise, for ex-
ample, portions of cylindrical surfaces, etc., moreover
said anisotropy of the coefficient of friction of the lower
surface 1a of the support element may be realized in
other ways, for example by means of asymmetric prisms
or nails, such as for example in certain grates, etc. These
alternative embodiments can be realized by the person
skilled in the art.
[0027] According to a further alternative embodiment
shown in figure 5, the present invention may be suitable
for moving when floating in liquids. In particular, the sup-
port element 1’ comprise a lower hull-shaped surface 1’a,
whose stem and whose stern have a different resistance
to the forward movement on a water surface W, thus
having a difference friction force according to the sense
of the stress exerted to the support element by said im-
pulsive inertial means 2. Also in this case two support
elements may be coupled in order to obtain a sort of
catamaran, each of the two support elements comprising
independent impulsive inertial means 2. According to an-
other alternative embodiment a rudder is used.
[0028] The elements and the characteristics described
in the different preferred embodiments may be combined
without departing from the scope of the present invention.
For example, a combination of the aforementioned char-
acteristics may allow to realize amphibious traction de-
vices.

Claims

1. Traction device comprising a support element (1,1’)
comprising a lower surface (1a,1’a) having a different
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coefficient of friction according to two opposite sens-
es of a direction of movement (V); impulsive inertial
means (2) suitable to exert thrust impulses parallel
to said direction of movement (V) on said support
element (1,1’).

2. Device according to claim 1, wherein said support
element (1) comprises a plurality of long-limbed el-
ements (4), projecting from the respective lower sur-
face (1a, 1’a) and inclined according to an appropri-
ate angle contained in a plane perpendicular to said
lower surface (1a, 1’a).

3. Device according to claim 2, wherein said support
element (1, 1’) comprises a first plate (10) from which
said long and narrow elements project (4) and a sec-
ond plate (11) placed under said first plate compris-
ing as many through holes as the long and narrow
elements are; said long and narrow elements (4)
passing through said through holes; said second
place suitable to translate with respect to said first
plate in order to determine a variation of the angle
of inclination of said long and narrow elements (4).

4. Device according to claim 2 or 3, wherein said long
and narrow elements are made of metal (4’) and/or
of a synthetic material (4").

5. Device according to claim 4, wherein a first part (4’)
of said long-limbed elements is more stiff than a sec-
ond part (4") of said long-limbed elements and
wherein said second part (4") comprises longer long-
limbed elements than the long-limbed elements
comprised in said first part.

6. Device according to claim 1, wherein said support
element comprises a plurality of asymmetric prisms
and/or nails projecting from a respective lower sur-
face.

7. Device according to claim 1, wherein said support
elements (1’) comprises a hull-shaped lower surface
(1’a) whose stem and whose stern have a different
resistance to the forward movement in water (W).

8. Device according to the previous claims, wherein
said impulsive inertial means (2) comprise at least a
pair of counter rotating synchronous masses (21, 22)
having phase 0+k2 π with respect to a straight line
passing through each respective center of rotation
and parallel to said direction of movement V.

9. Device according to claim 8, wherein said counter
rotating synchronous masses (21, 22) are made of
a pair of disks having eccentric barycenter and
whose axis of rotation coincides.

10. Device according to claims from 1 to 7, wherein said

impulsive inertial means (2) comprise:

- an alternatively oscillating mass which hits a
part integral with the support element (1,1’) in
the sense and direction of movement (V), and/or
- an internal-combustion engine.

11. Device according to the previous claims, wherein
said impulsive inertial means (2) are suitable to exert
thrusts on said support element (1) according to dif-
ferent frequencies.

12. Device according to the previous claims, comprising
a further support element and respective and inde-
pendent impulsive inertial means (2), said support
elements being placed one next to the other and be-
ing integral with each other by means of an intercon-
nection bridge (31).
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