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(57) Abstract: An anti-kinking transmission and guiding system (1) is de-
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*b n FIG. 1

scribed, comprising at least one first and second cable (3a, 3b) running mu-
tually parallel along an axis (X-X) and subtended between a respective
winding and unwinding system (5a, 5Sb) and at least one output guiding and
transmission assembly (7) of such cables (3a, 3b), at least one anti-kinking
guiding and transmission assembly (9) of such cables (3a, 3b) being inter -
posed between said winding and unwinding system (5a, 5b) and said out-
put guiding and transmission assembly (7). A rotation of said anti- kinking
guiding and transmission assembly (9) around the rotation axis (X-X) per-
forms a winding shaped as an helical cylinder of the cables (3a, 3b) along

the rotation axis (X-X) without contact or rubbing points between the ca-
bles (3a, 3b).
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ANTI-KINKING TRANSMISSION AND GUIDING SYSTEM FOR CABLES

The present invention refers to an anti-
kinking transmission and guiding system for running
cables, 1in particular for an aeolian system for
converting energy through a vertical axis turbine
actuated by means of kites.

Different applications are known 1in which at

least two cables are used, running 1n an axial
direction and employed, for example for the
directional control of kites 1n aeolian systems for
converting energy disclosed in TO-A-2006A000491 and
EP-A-1672214: in such systems, the flight of kites
is controlled by motored winches, each one of which
aimed to wind and unwind a respective cable.
However, taking into account the peculiar and
complex flight trajectories of the above kites, 1it

is necessary to prevent that cables get kinked,

mutually rub or get damaged. In order to solve such
inconveﬁience, EP-A-1672214 discloses the use of a

mobile base, rotating around a substantially
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vertical rotation, on which winches are secured.

Object of the present invention 1s solving the
above prior art problems by providing an alternative
anti-kinking transmission and guiding system for
running cables, 1in particular for an aeolian system
for converting energy by means of a vertical axis
turbine actuated by means of kites, that reduces the
risk of kinking for such cables.

The above and other objects and advantages of

the i1invention, as will appear from the following

description, are obtained with an anti-kinking

transmission and guliding system per running cables.

Tt will Dbe 1mmediately obvious that numerous

variations and modifications (for example related to
shape, sizes, arrangements and parts with equivalent
functionality) can Dbe made to what 1s described,

F

without departing from the scope of the invention as

appears from the enclosed claims.

The present invention will be better described
by some preferred embodiments thereof, provided as a
non-limiting example, with reference to the enclosed

drawings, 1n which:
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- Figure 1 shows a top perspective view of an
embodiment o©of the anti-kinking transmission and
guiding system according to the present invention;
- Figure 2 shows a side view of the anti-kinking
transmission and guiding system of Figure 1;

- FFigure 3 shows a top view of the anti-kinking
transmission and guiding system of Figure 1;

= Figure 4 shows another side view of the anti-
kinking transmission and guiding system of Fiqgure
1;

- Figure 5 shows a top perspective view of the
anti-kinking transmission and guiding system of
Figure 1 without its supporting structure;

- Figure 6 shows a side view of another

preferred embodiment of the anti-kinking
transmission and guiding system according to the
present i1nvention;

- Figure 7 shows a side view of a further
preferred empbodiment of the anti-kinking
transmission and guiding system according to the
present invention; and

- Figures 8a, 8b and 8c shows top perspective
views of some operating steps of the anti-kinking
transmission and guiding system of Figure 1.

With reference to the Figures, it 1s possible
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to note that the anti-kinking transmission and
guiding system 1 comprises at least one first and
one second cable, respectively 3a e 3b, running
mutually parallel along an axis X-X and subtended
between a respective winding and unwinding system
5a, 5b. and at 1least one output guiding and
transmission assembly 7 of such cables 3a, 3b,
between such winding and unwinding system 5a, 5b
and such output guiding and transmission assembly 7
being 1nterposed at least one anti-kinking guiding
and transmission assembly 9 for such cables 3a, 3b,
such anti-kinking guiding and transmission assembly
9 for such cables 3a, 3b and such output guiding
and transmission assembly 7 being rotating around
such rotation axis X-X, preferably arranged 1n a
substantially vertical position, the rotation ot
such anti-kinking guiding and transmission assembly
9 around such rotation axis X-X being pretferably
depending on the rotation of such output guiding
and transmission assembly 7 around such rotation
axis X-X 1n order to perform a winding shaped.as an
helical cylinder of such cables 3a, 3b along such
rotation axis (X-X) without contact or rubbing
points between the cables 3a, 3b.

In the preferred embodiment of the system 1
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according to the present 1invention shown 1n the
Figures, 1t 1s possible to note that advantageously
such system 1 comprises two of such anti-kinking
guiding and transmission assemblies 9 arranged
sequentially along the cables 3a, 3b: obviously,
the number of assemblies 9 that can be arranged 1n
the system 1 substantially depends on the length of
the cabies 3a, 3b interposed between the winding e
unwinding 5a, 5b systems and the output guiding and
transmission assembly 7.

Obviously, the system 1 according to the
present ‘invention‘ further comprises at least one
supporting structure 11, preferably made as a tower
with trellises, adapted to support the above
components of the system 1.

Fach winding and unwinding system 5a, O5b,
preferably arranged at the base of the supporting
structure 11, can be composed of at least one
winch, respectively 6a, 6b, driven 1n rotation by a
respective motor 8a, 8b, and can comprise at least
one transmission pulley 10a, 10b of the respective
cable 3a, 3b from the winch 6a, ©6b to the anti-
kinking guliding and transmission assemblies 9 and
for guiding the winding and unwinding of the cable

3a, 3b from the corresponding winch 6a, ©b.
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Each anti-kinking guiding and transmissilion
assembly 9 1s preferably composed of at least two
pulleys 13a, 13b, one for each cable 3a, 3b, each
one of such pulleys 13a, 13b being connected to a
base 15 rotating around the rotation axis X-X, such
base 15 being obviously connected to a suitable
shelf 17 of the supporting structure 11 and
preferably equipped with at least one axial opening
with respect to such rotation axis X-X (coinciding
obviously with a respective opening of the shelf
17) to allow the passage of cables 3a, 3b, the
rotation axis of such pulleys 13a, 13b being
slanted with respect to the rotation axis X-X by an
angle preferably included between 45° and 90°.
Advantageously, 1in order to avolid an excessive
bending of the cables 3a, 3b during the guiding and
transmission action, and the consequent structural
stresses on the cables themselves that would imply
their quick wear, each pulley 13a, 13b has a big
diameter with respect to the diameter of the
respective cable 3a, 3Db.

The output guiding and transmission assembly 7
is 1instead preferably composed of at 1least one
pulley 19 equipped with at least two, side-by-side

transmission grooves 20, 22, one for each output
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cable 3a, 3b, such pulley 19 being connected to a
base 21 rotating around the rotation axis X-X, such
base 21 being obviously connected to a suitable
upper shelf 23 of the supporting structure 11 and
also preferably equipped with at least one axial
opening with respect to such rotation axis X-X
(obviously coinciding with a respective opening of
the upper shelf 23) to allow the passage of cables
3a, 3b, the rotation axis of such pulley 19 being
orthogonal to the rotation axis X-X 1tself.

In 'order to perform the winding shaped as an
helical cylinder between the cables 3a, 3b, each
anti-kinking guiding and transmission assembly 9
rotates around axis X-X 1n a coordinate way with
respect to possible further assemblles 39 present in
the system 1 and, preferably, depending on the
rotation around axis X-X of the output guiding and
transmission assembly 7 that 1s determined by the
output direction of the cables 3a, 3b 1mposed by
the flight trajectories of the kite connected
thereto: obviously, in order to follow the rotation
of the output guiding and transmission assembly 7/
and, simultaneously, perform the winding shaped as
an helical cylinder between the cables 3a, 3b, as

can be noted in particular in Figures 8a, 8b and
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8c, the anti-kinking gqguiding and transmission
assemblies 9 will have to rotate around the
rotation axis X-X at angular speeds w;, W3,.., O,
that are different and in agreement as direction
with fixed ratios o, / ®, .. / w,, each one of such
angular speeds beilng substantially function of the
length and diameter of the cables 3a, 3b, of the
distance between each assembly 9 and the output
assembly. 7 and of the angular rotation speed o, of
this latter one. The same lengths of the cables 3a,
3b and the same distance between each assembly 9
and the output assembly 7 define the number ot
revolutions around the rotation axis X-X on one
direction and 1ts opposite direction that the
assemblies 9 can perform keeping the cables 3a, 3b
separates 1nside the winding shaped as an helical
cylinder: in such a way, the system 1 according to
the present invention 1s able to guarantee a
manoeuvre margin of the kites within which the
running cables 3a, 3b, though being helically
wound, do not mutually show contact points or
friction areas.

In order to coordinate the rotation speeds w,,
Woy.o W of the 1individual assemblies 9, these

latter ones can be operatively and/or mutually
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kinematically connected and possibly connected to
the output assembly 7. For example, with particular
reference to Figure 5, the anti-kinking guiding and
transmission assemblies 9 can be mutually
kinematically connected through a single
transmission shaft 23 driven 1n rotation by at
least one motor 25, such transmission shaft 23
being connected to each rotating base 15 of every
assembly 9 through suitable motion transmitting
means, such as for example at least one
transmission belt 27, with different transmission
ratios in order to define the fixed ratios w;, / o, ..

/ ®,: in this case, the rotation w, of the output

assembly 7 1s preferably left free.

Alternatively, with particular reference to
Figure o, each anti-kinking guiding and
transmission assembly 9 and the output assembly 7/
are made rotate by a respective motor 29 connected
to the respective rotating base 15, 21 through
suitable motion transmitting means, such as for
example at least one transmission belt 31, also 1in
this case with different transmission ratios 1n
order to define the fixed ratios w, / wy,.. / w, / .

As further alternative, with particular

reference to Figure 7, the anti-kinking guiding and
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transmission assemblies 9 and the output assembly 7
can be mutually kinematically connected through a
single transmission shaft 33 driven in rotation by
the rotation w, of the output assembly 7 around the
rotation axis X-X, such transmission shaft 33 being
connected to each rotating base 15, 21 of every
assembly. 9 and of the output assembly 7/ through
suitable motion transmitting means, such as for
example at 1least one transmission belt 35, with
different transmission ratios 1in order to define
the fixed ratios o, /7 0w, ... / @, / ®,.

Obviously, managing the operation of the
system 1 according to the present invention, and 1in
particular of the motors 25, 29, 33 for keeping the
fixed ratios o, / ©», .. / o, / ®, as well as
detecting the angular positions of the assemblies
7, 9 can be demanded to suitable electronic control
means and sensors, that are substantially known 1in

the art.

10
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CLAIMS:

1. An anti-kinking transmission and guiding system

comprising at least one first and one second cable
running mutually parallel along a rotation axis and
subtended between a filirst and second winding and

unwinding systems and at least one output guiding and

it

transmission assembly of said cables, Lwo

i

anti-kinking guiding and transmission assemblies of

sald cables being interposed between said flrst and

second winding and unwinding systems and saild output
guiding and transmission assembly, said anti-kinking
guiding and transmission assemblies of said cables
and said output gulding and transmission assembly

being arranged to rotate around said rotation axis,

rotation of sald anti-kinking guliding and

rransmission assemblies around said rotation axis

being adapted to perform a winding shaped as a

helical cylinder of said cables without contact or
rubbing points between said cables, wherein said
anti-kinking guiding and transmission assemblles are

arranged to rotate around salid rotation axis at

11
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different angular speeds (w;, ®2,.., Wn) which have the

same direction with fixed ratios w; / ©®y . / On.

2. The system according to claim 1, wherein each
one of said first and second winding and unwilnding
systems 1s composed of at least one winch driven 1in

rotation by a respective motor and comprises at least

one transmission pulley of a respective cable from

salid  winch to sald anti1-kinking guiding and

transmission assembly and for guiding the winding and

unwinding of said cable from said winch.

3. The system according to claim l,f wherein each of
said anti-kinking guiding and transmission assemblies
is composed of at least two pulleys, one for each
cable, each one of said pulleys being connected to a
base rotating around salid rotation axis, said Dbase
being eqguipped with at least one axial opening with
respect to said rotation axis to allow a passage ot
said cables, a rotation axis of said pulleys belng

orthogonal to said rotation axis.

12
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4, The system according to claim 1, wherein said

output guiding and transmission assembly 1s composed

P

of at least one pulley equipped with at least two,

side-by-side transmission grooves, one for each
output cable, said pulley being connected to a base
rotating around said rotation axis, salid base being
equipped with at least one axial opening wlth respect
to sailid rotation axis to allow a passage of said
cables, a rotation axis of said pulley Dbeing or-

thogonal to saild rotation axis.

5. The system according to c¢laim 1, wherein, 1n

order to perform said winding shaped as a helical

cylinder between said cables, said at least one anti-
kinking guiding and transmission assembly comprising
a plurality of anti-kinking guiding and transmission
assemblies, each of the plurality of anti-kinking
guiding and transmission assemblies rotating around

said rotation axis 1n a coordinate way with respect

to other assemblies in the plurality of anti-kinking
guiding and transmission assemblies and depending on
a rotation around sald rotation axilis of said output

guiding and transmission assembly.

13
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6 . The system according to c¢laim 1, wherein said
anti-kinking guiding and transmission assemblies are
mutually kinematically connected through a

transmission shaft driven 1n rotation by at least one

motor, said transmission shaft being connected to
each rotating base through motion transmitting means

with different transmission ratios 1n order to define

sald fixed ratios w1/ Wy .. / @n.

7. The system according to claim 1, wherein each
anti-kinking guiding and transmission assembly and
said output assembly are made rotate by a respective
motor connected to a respective rotating base through

motion transmitting means with different transmission

ratios in order to define said fixed ratios w; / ©W2 w /

Wn / Wy

8 . The system according to claim 1, wherein said
anti-kinking guiding and transmission assemblies (9)
and said output assembly are mutually kinematically

connected through a transmission shaft driven 1n

rotation by a rotation (w,) of said output assembly

14
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around said rotation axis, sald transmission shaft
being connected to each rotating base through motion

transmitting means with different transmission ratilios

in order to define such fixed ratios w1/ ©Wy o / @n /

Wy

15
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