0O 02/38440 A1l

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
16 May 2002 (16.05.2002)

(10) International Publication Number

WO 02/38440 Al

(51) International Patent Classification’: B63B 35/79,
B63H 9/10, B64C 31/06
(21) International Application Number: PCT/EP01/04483

(22) International Filing Date: 19 April 2001 (19.04.2001)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/246,350 7 November 2000 (07.11.2000) US

(71) Applicant (for all designated States except US): DIA-
MOND WHITE SERVICOS DE CONSULTARIA LDA
[PT/PT]; Avenida do Infante, 9004 Funchal, Madeira (PT).

(72) Inventor; and

(75) Inventor/Applicant (for US only): LEGAIGNOUX,
Bruno [FR/DOJ; A.P. 05-Paseo de la Costanera, Las
Terrenas-Samana (DO).

(74) Agents: HENGELHAUPT, Jiirgen, D. et al.; Patentan-
wilte Gulde Hengelhaupt Ziebig, Schiitzenstrasse 15 - 17,
10117 Berlin (DE).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ,
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR,
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL,, TJ, TM,
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Declaration under Rule 4.17:
as to non-prejudicial disclosures or exceptions to lack of
novelty (Rule 4.17(v)) for all designations

Published:

with international search report

with a declaration as to non-prejudicial disclosures or ex-
ceptions to lack of novelty

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: BRIDLE FOR POWER KITE LAUNCHING

/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\N

(57) Abstract: A flexible, propulsive wing of the 4-line type especially suitable for kiteboarding, has, at the rear portion of the wing
tip a first pulley means attached thereto, the rear line being connected to the rear portion of the wing tip through the first pulley
means. A pair of auxiliary re-launch lines are provided at each respective side of the wing, each being fixedly connected at one end
thereof to the respective rear line, and at the other end to the trailing edge of the wing.



10

15

20

WO 02/38440 PCT/EP01/04483

BRIDLE FOR POWER KITE LAUNCHING

Background of the invention

The present invention relates to power kites of the type
controlled by at least two forward and two rear lines on each
side. In particular, the present invention relates to an
arrangement of the lines in the form of a bridle, allowing

for easy launching of the kite.

Power kites are a new breed of kites which are designed
primarily toward the sport of kiteboarding, in which a person
is pulled along, preferably on the surface of a body of
water, by the force of the kite. It is necessary for such a
kite to be simple to use, yet have sufficient strength and
controllability. A preferred kite is taught by the inventors
in U.S. Patent No. 4,708,078, which is incorporated herein by
reference, and which relates to a kite in the form of a
spherical gore, with a crescent shaped leading edge, and

which is characterized by an inflatable armature.
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There are also other variations of power kites, which
also rely on a light, flexible structure, but which may, for
example, have additional support in the center of the wing to
provide a flatter profile at that point. Other kites may
have retain the shape of a wing, but may not employ the
spherical gore shape. Nevertheless, all of these kites, in
order to be workable for kiteboarding, must have a degree of
flexibility and should have some curvature at least toward
the wing tips. These kites are generélly characterized by an
inflatable structure made of longitudinal and transversal
tubes. Some kites have a "ram air " type structure as in a
paraglider, or a combination of the two. As a whole, these

propulsive wing kites can be generally classified as ‘curved

‘kites’. While it is preferred to use the present invention

with the kite shaped as a spherical gore, it should be clear
that the bridle of the invention can be employed with other

curved kites.

A 4-line kite generally has two lines arriving at each
of its two ends (or wing tips), a front line forward of the
optimum center of 1lift of the kite, that can be called the
"center point”, and the rear line behind the center point.

The front lines are preferably fixed to the body of the
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rider, for example by way of a belt. The rear lines are used
for controlling the kite, turning and braking, and are

preferably attached to a control bar.

When using a small kite, with a small aspect ration, the
rider can rock the kite to its side by way of the control
lines, in order to position it for relaunch, by directing the
leading edge to catch the wind. However, as the aspect ratio
Sf'the kite increaées with a larger kite, it becomes more
difficult to launch the kite when it has fallen on its

leading edge.

In a 4-line “ram air” kites or others kites whose main
lines are attached to bridles, a row of bridles is attached
over the entire length of the trailing edge. Thus, by
pulling on the rear lines, it is possible to launch the kite
positioned on its leading edge, as the kite take can then

launch in “reverse gear”.

It is not effective to use this method on curved kites,
however, as merely connecting the rear lines to a row of
bridles fixed on the trailing edge does not give good

results. This method allows for re-launching in reverse
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gear, but the overall flight quality deteriorates due to the
overall comélexity and unwanted effect of the trailing edge
bridles pulling during flight. It is also possible to
relaunch a kite by providing direct lines from the trailing
edge to the rider, but again the complexity of the additional

lines provides a negative effect.

The bridle according to the present invention solves

this problem. It makes it possible to re-launch a kite with

only the basic 4 lines reaching the rider, while also
allowing continued flight, turning and control of the power
of the kite. Indeed, during normal flight, the rear lines of
the inventive bridle work as in traditional 4-1line mode,
exerting tension on the wing tips; while during launching,
this tension is entirely transmitted to the trailing edge to

allow for easy lift in “reverse gear”.

Brief Description of the Drawings

Fig. 1 is a top perspective schematic view of a standard
4-line kite of the prior art.
Fig. 2 is a front perspective schematic view of a

standard 4-line kite of the prior art.
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Fig. 3 is a top perspective schematic view of a first
embodiment of the invention having re-launch lines affixed
between the trailing edge of the kite and the rear lines.

Fig. 4 is a side schematic view of the first embodiment,
in a position wherein the pilot has pulled strongly down on
the rear lines during flight.

Fig. 5 is a view of Fig. 4, in a position of normal
flight, wherein medium downward pressure is being exerted on
the rearblines by the pilot.

Fig. 6 is a view of Fig. 4, in a position of normal
flight, wherein only light pressure is being applied by the
pilot.

Fig. 7 is a side schematic view of the first embodiment
of the invention, with the kite along the water surface prior
to re-launch.

Fig. 8 is a view of Fig. 7, wherein the rear lines have
been pulled during the re-launch effort.

Fig. 9 is a view of Fig. 8, wherein full tension is
applied to the re-launch lines to achieve re-launch.

Fig. 10 is a side schematic view of a second embodiment
of the invention with bypass device, shown with front line

slack in re-launch mode.
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Fig. 11 is a view of Fig. 10, shown in flight mode‘with
bypass device locked against. first pulley means, and re-
launch line slack.

Fié. 12A shows a schematic close-up of the bypass device
interacting with a ring as first pulley means, with the
bypass device caught against the ring.

Figs. 12B-D show the view of Fig. 12A with the bypass
device and accompanying portion of the rear line being passed
through éhe ring upon slackening of the front line.

Fig. 13 shows a side schematic view of the second

embodiment during re-launch.

Detailed Description of the Invention

A prior art kite of the 4-line type is shown in Fig. 1
and 2. With reference to Figs. 3-6, the front line 2 is
fixed forward of the center point 4, as in a known 4-lines
kite. However, the rear line 6, instead of being attached to
the wingtip 8 rearward of the center, passes through a pulley
means 10 fixed at this same location, and then is fixed to
the front line 2 at a location 32 between the connection
point of the front line to the kite 14 and the free end 15 of

the front line 2 connected to the rider 16. It is preferable
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for the wing tip, from front to back portion, to have a means
for rendering the tip relatively rigid. An additional line,
which can be referred to as a re-launch line 18, is attached
at one end 20 to the rear line 6 at a location between the
normal contact point of the rear line with the pulley means
and the free end 22 of the rear line 6 connected to the
control bar 17. The other end 24 of the re-launch line 18 is
connected to the trailing edge 26, preferably at a location

toward the center thereof.

As long as the kite is in normal f£light, the re-launch
line 18 is slack (Fig. 6). It has no effect on the flight,
and does not slow down the kite even when the pilot makes
turns the kite. The length and location of attachment of
this re-launch line should be provided so as to achieve this
effect. When the kite falls on its leading edge 28 (Fig. 7),
the pilot pulls on the two rear lines 6 until the re-launch

lines tighten and draw on the trailing edge (Figs. 8, 9).

This effect is made possible because of the presence of
the pulley means 10. During flight, the front lines 2 of the
kite are kept taught by way of the force on the leading edge

of the kite (Figs. 4, 5). This keeps the rear lines 6 taught
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as force is transferred to the rear line through the front
connection point 32. In this manner, a pulling of the rear
lines applies force on the wing tip at the point of
connection to the pulley means. When the kite falls, the
front line slackens, and a pulling on the rear lines no
longer transfers force directly against the wing tip, as the
rear line is not held taught by the front line. At this
stage, a pull on the rear lines draws the lines through the
pulley means, thus transferring the puiling force to the
trailing edge by way of the re-launch lines (Figs. 8, 9).
The kite starts to fly in reverse fashion, trailing edge
first, then turns to the leading edge for normal flight after
the re-launch is effected. At this time, the pilot slackens

a back line and the kite starts to fly ahead and turns.

If the wind is strong, a re-launch can also be achieved
by drawing on a rear line only. The kite turns then on
itself, then, by controlling the tension on a back line, the
pilot keeps it on his tip then takes it off. Or, the pilot
can draw on the two front lines and the kite takes off

directly once posed on its trailing edge.
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The system as described “gears down” or reduces the
amount of required exertion on the control bar by the pilot,
because of the presence of the pulley means. This also means
that the control bar should be moved approximately twice the
distance as compared to a standard 4-line kite, in order to
obtain the same effect on the kite. If for example the pilot
pulls the bar 20cm down, this will result in an approximate

10cm lowering of the rear wing tip.

This effect has an advantage in strong wind and a
disadvantage in light wind, as will be explained. In strong
wind, a power kite is generally very fast, even dangerous.
The fact of gearing down the action on the bar makes the kite
less sensitive to the pressures exerted intentionally or
accidentally by the pilot. The result is that the kite is
slower to react, but less prone to sudden changes in
direction, and thereby safer. In fact, when a kite (such as
a small kite) does not suffer from inherent difficult in
launching, the rider may not need the re-launch lines at all.
In this case, a particular emﬁodiment of the bridle employs
the pulley means, and the rear line attached to the front
line as set forth above, but without the re-launch lines.

The bridle according to this embodiment is useful in
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dampening the reactions of the kite, and providing a safer

ride.

In light wind, this reduction in control exertion
becomes a disadvantage. Particularly for a large size kite,
the pilot must double the exertion on the control bar in

order to turn the kite or regulate the power of the kite. For

" this situation, a second embodiment of the bridle was

developed, to allow a re-launching by way of re;launchAlines
as set forth above, while allowing a bypass of the reduction
effect during normal flight. As shown in Figs. 10, 11, in
this embodiment, the portion 34 of the rear line 6 leaving
from the connection point 32 to the front line 2, does not go
directly to the pulley means, which will now be referred to
as the first pulley means 10. Instead, a second pulley means
38 is located towards the front of the wing tip, preferably
adjacent the location where the front line is connected to
the kite. The rear line first passes through this second
pulley means 38. As with the first pulley means 10, the
second pulley means 38 can be a pulley, or any low friction
device which maintains the position of the line while
allowing the line to move through that position. As with the

first pulley, the second pulley means may be simply an eye
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hook or ring, attached to the wing tip to maintain a
relatively rigid position, with the riﬁg oriented generally
perpendicular to the plane of the wing tip so that the line
is maintained generally parallel to the plane of the wing
tip, and preferably generally perpendicular to the direction
of the lines running toward the pilot. During re-launch,
this second pulley means merely redirects the path of the
rear line, and the effect of the slackening of the front line
on the ability of the pilot to re-launch by pulling on the
rear lines, is the same as above. However, a further

structure is provided to éllow the pilot to bypass the gear

down effect of the pulley system during flight.

The bypass device 40 is formed as a structure residing
on the rear line 6. In the embodiment shown, the bypass
device is symmetrical about its longitudinal axis. The
leading end 42 of the bypass device is characterized by a
slightly sloped shoulder portion 44, radiating outward from
the center axis aligned with the rear line in almost
perpendicular fashion. The radius and degree of slope of the
leading end should be sized such that, when the rear line is
drawn in the direction of the leading end of the bypass

device (that is, when the rear line is pulled downward by the
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pilot) the shoulder portion catches against the first pulley
means, preventing the bypass device froh being drawn through
or around the first pulley means, and therefore holds the
rear line against further movement relative to the first
pulley m;ans (Figs. 11, 12A). Thus, the radius of the bypass
device should be preferably slightly greater than thickness
of the rod forming the ring, but the diameter of the bypass
device should be less than the inside diameter of the ring,
for reasons which.will be explained below. Therefore,tduring
normal flight, when the rear line is taut (Fig. 11), once the
bypass means catches on the first pulley means, a further
controlling action by the pilot on the rear lines results in
a direct (i.e. not geared down) force on the rear portion
wing tip, allowing control by the pilot as in a standard 4-

line kite.

When it is required to go to re-launch mode, the pilot,
drawing as previously explained on the back lines, slackens
the front lines (Figs. 10, 13). With respect to Figs. 12B,
12C, 12D, The bypass device is sized to allow passage through
or around the first pulley means with relative ease when the
line is slack. With the line slack, the shoulder does not

catch on the ring (first pulley means) when the rear line is
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pulled. As the bypass device is pulled through the ring,
this allows the downward force exerted on the rear line by
the pilot to be transferred to the trailing edge by way of
the re-launch line. It is for this reason that the bypass
device should have some degree of slope at its shoulder,
leading to a rounded shoulder edge, to allow for the bypass
device to pass through the first pulley means. Once re-
launch is achieved, and normal flight resumes, the front line
pulls tight, thus pulling the rear line tight. As the rear
line is pulled tight, the bypass device travels with a
portion of the rear line towards the first pulley means, and
the bypass device travels back through the first pulley
means. Thus, the bypass device can be shaped at its trailing
end 48, away from the shoulder, as a relatively long, steep
slope narrowing toward the trailing end. Upon further
drawing on the rear lines during flight, the bypass device
againsﬁ catches against the first pulley means by way of its
leading end shoulder, and normal flight is possible. While
this particular shape of the bypass device is particularly
effective, other bypass means are also envisioned. Such
device needs only to be of a structure which will catch when
pressure is exerted, but which will release the catch when

pressure is released. A ratchet, or mechanical latch
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therefore may be possible. For example, first pulley means
having an internal ratchet may be employed. Such a ratchet
may allow passage of the line when slack, but may grasp the
line when the line is tight, which may avoid the necessity of

the separate bypass means.

As for the second pulley means, it can be seen that its
main purpose is to keep the rear line, and hence the
longitudinélly shaped bypass means attached thereto, in a
position generally parallel to wing tip (to the direction of
flight) to allow for the bypass device to pass through the
ring when the line is slack. In the embodiment shown, the
second pulley means acts to 1lift the rear line slightly
higher (Fig. 10) toward the front portion of the wing tip, so
as to allow the bypass means to pass through the first pulley
means upon slackening of the line (Figs. 12A-D). If second
pulley means is not present, then the rear line coming up at
an angle, directly from the point of attachment to the front
line, presents too severe an angle for this particular shape
of bypass device. However, it is contemplated that
alternative bypass means structures, such as an internal

ratchet, which would not be affected by the angle of approach
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to the first pulley means, would not need the second pulley

means.

With respect to the connection points 32 of the rear
line to the front line, and the rear line to re-launch line
50, these connections may be made by any means which will
result in a strong, fixed connection. A knot may be
sufficient. Or, a ring or Y-shaped connector may be
provided, to Whichvthe ends of the lines may tra&el or be
tied. Thus, it can be seen that while the front ‘line’ is
defined as that line connecting the front portion of the wing
tip to the pilot, it need not be a single line. The effect
will be the same if three separate lines are connected at
front Y junction 32, or if a line runs from the front wing
tip to the Y junction, then along the rear ‘line’ towards the
first pulley means, with a separate line running from the Y
junction to the pilot, so long as there is no relative
movement between the lines at the Y junction. The same point

should be understood for the rear Y junction 50.

The arrangement of bridle lines can be slightly
different to reduce the line lengths or to avoid tangles,

this not changing the principle of the invention. The lengths
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of lines and adjustments can vary greatly depending on flying

and take off characteristics desired by the designer.



10

15

20

WO 02/38440 PCT/EP01/04483

17
CLAIMS

1. A flexible, propulgive wing having a leading edge
and a trailing edge extending on either side thereof to wing
tips on respective sides of the wing, each wing tip having at
least two lines connected to and extending therefrom, a front
line connected fixedly to the wing tip towards a front
portion thereof, and a rear line connected to the wing tip
towards a rear portion thereof, each of the front and rear
lines having a fixed end and a free énd, the fixed end of
each of the front lines being connected to the wing tip,
characterised in that:

the rear portion of the wing tip comprises a first pulley
means attached thereto, the rear line being connected to the
rear portion of the wing tip through the first pulley means,

the rear line being fixedly connected at the fixed end
thereof to the respective front line at a location of the
front line between the fixed end and the free end thereof,
the rear line contacting the pulley means at a location of

the rear line between the fixed end and the free end thereof.

2. The wing of claim 1, further characterised in that a

third line is provided at each respective side of the wing,

each third line being fixedly connected at one end thereof to
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the respective rear line at a location between the free end
thereof and the first pulley means, the other end of the
third line being fixedly connected to the trailing edge at a
location along the trailing edge between the wing tip and the

center portion of the trailing edge.

3. The wing of claim 2, further characterised in that
it comprises

a bypass means for retaining the rear line fixed in
position with respect to the wing tip when the front line is
taut, and for allowing the rear line to move relative to the

first pulley means when front line is slack.

4. The wing of claim 3, wherein the bypass means is a
bypass structure affixed to the rear line, having an

increased diameter with respect to the rear line.

5. The wing of claim 4, wherein the bypass structure
has a leading end radiating outwardly to form a shoulder with
a radius and degree of slope which is able to be retained by
the first pulley means when the rear line is taut, but which
can move through the first pulley means when the line is

slack.
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6. The wing of claim 5, wherein the bypass structure

has a trailing end shaped as a tapered end narrowing from the

shoulder.

7. The wing of claim 4, further characterised in that
it comprises

a second pulley means located adjacent the front portion
of the wing tip, the rear line running from the connection
point with fhe frontxline, through the second puiley means,

then through the first pulley means.
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