WO 2010/094770ITT/EP2010/052137 1 MECHANISED DEVICE FOR RIGGING A SAIL
DESCRIPTION WO 2r1@/ppégéfit invention concerns a mechanised 5 dewiceBwbighy msty; 97 may not
be automated, for rigging a sail of a ship. More precisely, it concerns a device allowing a sail to be
hoisted and lowered, including a sail of very large dimensions possibly as large as 1 000m2 and 10 in
mechanised, reliable manner so that it is possible to use this sail on large yachts but also on cargo
vessels or passenger ships as auxiliary propelling system. Said device can even be automated. For
maximum simplification of human effort, 15 numerous mechanised devices for manipulating sails have
been developed. They generally use a roller furling device placed in the stay, in the mast, in the boom
or in the yards. However, roller furling technology is limited by 20 its capacity to control the quality of
furling of large-size sails having a surface of more than 1 000m2, all the more so under strong wind
conditions. Other solutions consist of furling the sail horizontally on the boom or on the deck. However,
these 25 techniques do not provide control over the sail in the WO 2010/094770PCT/EP2010/052137

MECHANISED DEVICE FOR RIGGING A SAIL

DESCRIPTION
The present invention concerns a mechanised
5> device, which may or may not be automated, for rigging
a sail of a ship.

More precisely, it concerns a device allowing a
sall to be holsted and lowered, including a sail of
very large dimensions possibly as large as 1 000m° and

10 in mechanised, reliable manner so that it is possible
to wuse this sail on large yachts but also on cargo
vessels or passenger ships as auxiliary propelling
system. Said device can even be automated.

For maximum simplification of human effort,

15 numerous mechanised devices for manipulating sails have
been developed. They generally use a roller furling
device placed in the stay, in the mast, in the boom or
in the vards,.

However, roller furling technology is limited by

20 its capacity to control the quality of furling of
large-size sails having a surface of more than 1 000m?,
all the more so under strong wind conditions.

Other solutions «consist of furling the sail
horizontally on the boom or on the deck. However, these

25  techniques do not provide control over the sail in the



2 event of gusts of winds, and this may cause damage to the sail or the ship and may even be a
source of risk foManyetevientbers present around the sail. On this acBOUNERDe1@s@s0f tifese devices
is 5 limited to winds of moderate force, which considerably reduces the advantage of using sails as
auxiliary propelling mode. From document DE 3718414 a device is also known which comprises
several horizontal spars capable of 10 sliding along a mast at their median part. Several sails are
attached each between an upper spar and a lower spar. The sails can be deployed by hoisting the
upper spar along the mast, this movement of the spar causing traction on the upper part of the sail. 15
Conversely, the sads aredoweredtby descending,the upperspar alopgdhe mastiamakpdowered

position, the sails,anddhe spars are ondhe deck, and.the sails, are not carrectly. folded thereby taking

up much space. 20Said device cannot be used therefore for sails of very large dimensions.  From
DE 26 08 471 a Sithilar device s A5 RAGKNTT Gitich-a $4iF 1§ H0iSEd Pmoving the upper spar along
the mast, the sail then Being-tautened by lateral 28tractione:  AFhenithe saildsiowered, its descent is

not guided which means-thatthg sail may-flapindbe wind:., --Said device cannot be tsed for sails of
very large dimer}sé%r&scggd may prove to bte dangerous for,nearby 30crew. It is therefore the
objective of the invention to solve the afdrementioned diSadiantages 6f the staft 6 the At It is
one particular ofjEétiel fith@ imvstition to 35 provide a manipulating device which allows:

From document DE 3718414 a device 1is also known

which comprises several horizontal spars capable of

10 sliding alcng a mast at thelr median part. Several
salls are attached each between an upper spar and a
lower spar. The sails can be deployed by hoisting the
upper spar along the mast, this movement of the spar
causing traction on the upper part of the sail.

15 Conversely, the sails are lowered by descending the
upper spar along the mast.

In lowered positicn, the sails and the spars are
on the deck, and the sails are not correctly folded
thereby taking up much space.

20 Said device cannot be used therefore for sails of
vary large dimensions.

From DE 26 08 471 a similar device is also known
in which a sail 1s hoisted by moving the upper spar
along the mast, the sail then being tautened by lateral

25  traction.

When the saill 1is lowered, 1ts descent is not
guided which means that the sail may flap in the wind.

Sald device cannot be used for sails of very large
dimensions and may prove to be dangerous for nearby

30 crew.

It is therefcre the objective of the invention to
solve the aforementioned disadvantages of the state of
the art.

It 1s one particular objective of the invention to

35  provide a manipulating device which allows:



a sail to be hoisted and lowered in mechanised and optionally fully automated manner, including a salil

of very large diméigidhE)4Hd 6Ttheavy weight, in full safety for thepc;rempmm_gﬁhwmlst 5
avoiding any damage to the sail, the use of this device as frequently as possible including unpler
relatively strong wind conditions, guaranteed minimum maintenance on the sail and long-lasting

lifetime thereof. 10A further objective of the invention is to provide a device with which it is possible to
provide full control over the sail during hoisting or lowering operations, without the risk of all or part of
the sail taking up a position in which, having regard to its 15size and weight, fully safe storage thereof
would no longer be possilie. Fot this purpese; dhe inventienicansesnsa mechanised devicg for

manipulating a ship’s saik 1 ona1 Accerding Fg%mggggo?népliﬁ device coj‘rIn%rises: 20, a mast, a

er, C 1 sa .
boom and gaff secured to said mast respectively via one of their socalled ?orepgngs, a guiding

element connecfing the tvo Gpposite So-Calicd™aft* BRdS bf 848 'BodHT 4Aa said gaff, so 25 that this
guiding element extends paralfel bt sabstantialliparaltet ta-thesmastiandhit defings aframetjointly with

the mast, the boawand the gaff; dan@gﬁilo{rgc@@gu@qur§ybstantially rectangular shape, secured to

the boom via its lower _ the use of this device as frequently as possible

including under relatively strong wind conditions,
- guaranteed minimum maintenance on the =sail and
long-lasting lifetime thereof.

10 A further objective of the invention is to provide
a device with which it is possible to provide full
control over the sail during hoisting or lowering
operations, without the risk of all or part of the sail
taking up a position in which, having regard to its

15 size and weight, fully safe storage thereof would no
longer be possible.

For this purpose, the invention «concerns a
mechanised device for manipulating a ship’s sail.
According to the Invention, this device comprises:

20 - a mast,

- a boom and garf secured to said mast
respectively via one of their so-called “fore” ends,

- a guiding element connecting the two opposite
sc-called “aft” ends of said boom and said gatff, so

25 that this guiding element extends parallel or
substantially parallel to the mast and it defines &
frame jointly with the mast, the boom and the gaff,

- a sail of rectangular or substantially
rectangular shape, secured to the boom via its lower

30 so-called “foot” edge, and provided on its two side
edges called “luff” and “leech” with guiding means
respectively along the mast and along said guiding
element,

- mechanised means of hoisting and lowering said

35 sail inside the said frame, with maintained guiding of



30 so-called "foot" edge, and provided on its two side edges called "luff" and "leech” with guiding
means respectivel{ ohyahe/Mast and along said guiding element, PCTiRECitanisad ipeans of
hoisting and lowering said 35 sail inside the said framg, with maintained guiding of WO
2010/094770PCT/EP2010/052137 4 the Iuff and leech of the sail along the mast and along said
guiding element respectively. By means of these characteristics of the invention, the gaff remains
in position while the sail is hoisted or lowered, and in addition the luff and the leech of the sail are
supported including when the sail is lowered. It can therefore be automatically furled over the boom in
an accordion foldhwith.this solutions étds possiblestossiare the dssaikip fulh safefynand to;pgrform rapid,

mechanised an f istj ing ians. of the sail. According to other
d;safg hoisting-and.lowering peeég%%rﬁ% h}g.

advantageous and non-limiting characteristics of the invention, taken alone or in combination, 15- the
said guiding element is°a cabie: 225 - th€ §ail i€ B6Mposed bt el panélsSeach haneFieprovided
along its luff with-ageiding'member orethe mastaindsalong its leechwithsa fidingmember on said
guiding elementign%m?@@qyi@iﬂgzm%@bfﬁﬁ,2%&%\&/&9%@@%@&1{ S@%P%@@fg&ﬁf&f éft{)%”giwdi“é}: |
axis X2-X'2 joining together these two guiding members, this axis of rotation X2-X'2 also being paralle
or substantially gagr%ﬁ%l t%%hén%%orsna}%]o that the 2 15lds ctESFdfblﬁj-Wi]sge 8f the boGmSFhen it is
lowered:; 25 - the fnasCétimiprises BHlorigitudinakgifide rail, the gaidingriembdrlof thauluffef the salil
comprises a traveher skdiagiadang said guide-radl:this traveley being provided with a rotating spindle
extending over the axig;of rotation X2:X2 a d being received in an 30 antifriction bearing, secured to
the luff of the sail; . - the mast comgrélsesjgal ongit maTSguiggsrgif, hé gd‘lainS member of the Iuff of

the sail compris&é atravBllef Yhding 8ibRg said tlideraib it tavellctbeing previded withda pin which
extends over theragiss35ef rotationiX2-X2:and whoserendrispravided withfa the sail.

According to other advantageous and non-limiting
characteristics of the invention, taken alone or in
combination,

15 - the said guiding element 1s a cable;

- the sail 1s composed of several panels, each
panel is provided along its luff with a guiding member
on the mast and along its leech with a guiding member
on said guiding element, and these guiding members

20 allowing rotation of said panel around a longitudinal
axis Xp-X’'; joining together these two guiding members,
this axis of rotation X.-¥X', also being parallel or
substantially parallel to the boom, so that the sail
folds accordicn-wise on the boom when it is lowered;

25 - the mast comprises a longitudinal guide rail,
the guiding member of the Iuff of the sail comprises a
traveller sliding along said guide rail, this traveller
being provided with a rotating spindle extending over
the axis of rotation ¥;~X, and being received in an

30  antifriction bearing secured to the luff of the sail:;

- the mast comprises a longitudinal guide rail,
the guiding member of the luff of the sail comprises a
traveller sliding along said guide rail, this traveller
being provided with a pin which extends over the axis

35 of rotation ¥:~X> and whose end is provided with a



WO 2010/094770PCT/EP2010/052137 5 ball joint received in a multidirectional hinge bearing secured
to the luff of the §&il, 2010/@88é7Fiding member of the leech of the sail is &&iderahichEonrises a
sleeve sliding along the 5 guiding element and is provided with a rotating spindle which extends over
the axis of rotation X2-X'2, this rotating spindle being received in an anti-friction bearing secured to the
leech of the sail; the sail comprises several panels, each panel 10 being hinged on the adjacent panel
around a so-called "hinge" axis X1-X'1, parallel or substantially parallel to the boom; each panel is
hinged to the adjacent panel via a portion of flexible material, a hinge or a strap; 15 - at least one of
the panels is pravided with atlorgitudinaldatienavhich extendsaver the axis:ofsotatiar X2:X'2 of said

panel; each panelis remauably: attached to,the others so that it can separated from the others,
dismounted 20 and replaced: the mechanised means of hoisting and lowering the sail comprise

means for tensioning the fUifarft e iREcH 8RR sdifin SYRchoRZed thaihér, €6 thatlat ahy time
during the hoisting and lowering phasesofithe25 sail, the fore anglafthalyardzpaints ofithe said sail

are at the sgme height;, the.sailismade, of fabric composite,material or metal, ; <, The invention also
concerns a cargo VESﬁe| or 30 assenger shig equipped with the aforementioned mechanised device

e X 5 ativanitages of thé inveRtior will becomie Spparent

for manipulating a s4il. Other characteristics”
ﬁomthedesmﬂﬁ@ﬁating spindle being recelved in an anti-friction

bearing secured to the leech of the sail;

- the sail comprises several panels, each panel

10 being hinged on the adiacent panel around a so-called
“hinge” axis X,-X'1, parallel or substantially parallel
to the boom;

- each panel is hinged to the adjacent panel via a
portion of flexible material, a hinge or a strap;

15 - at least one of the panels 1s provided with a
longitudinal batten which extends over the axis of
rotation X;-X", of saild panel;

- each panel is removably attached to the others
so that 1t can separated from the others, dismounted

20  and replaced;

- the mechanised means cof hoisting and lowering
the sail comprise means for tensioning the 1uff and the
leech of the sail in synchronized manner, so that at
any time during the hoisting and lowering phases of the

25 sail, the fore and aft halvard points of the said sail
are at the same height;

- the szil 1s made of fabric, composite material
cr metal.

The invention also concerns a cargce vessel or

30 passenger ship equipped with the aftorementioned
mechanised device for manipulating a sail.

Other characteristics and advantages of the
invention will become apparent from the description
which will now be given with reference to the appended

35  drawings, which by way of indication but in non-



which will now be given with reference to the appended 35 drawings, which by way of indication but in
non- WO 2010/884 220#CIHER2010/052137 6 limiting manner illustrate*(aridilid Widriamtd Bf possible
embodiments. In these drawings: Figure 1 is a schematic side view of a 5 mechanised device for
manipulating a sail conforming to a first variant of embodiment of the invention, Figure 2 is a
schematic side view illustrating a second variant of embodiment of the invention, Figure 3is a
side view illustrating two panels 10 of the sail and its guiding systems, Figure 4 schematically
illustrates the sail in partly lowered position, Figures 5 and 6 give details of two variants of
embodiment of thexmheans; farguiding thé luff-afthe 15sail o Egure 7iisardetaif viewsoefiarie
embodiment of the means. for.guiding the leech of the sail, and Figure 8 is a partial, perspective
view of the lower part of the sail, of the boom and of the guide 20 rail of the free end of the boom.

The mechanised device'for fanfpulatiig 8 2&il conforming to the invention carries the general
reference 1. It will now-bedescribed in éenneetion witheFigures 1 and!2. 25itisintended té:be installed

on the deck;P of.a ship, preferally a.carge vessel op passengership, in thelattergase;itwill be
installed on the ghiP'lsrléJQCpeJad]:eiczgh%e\é%raélsggt(g]gf% Qﬁ%’i%@% c%eth%eg;%rgtq% irgl'stalled thereupon.

- Figure Z 1s a schematic side view 1ilustrating a
second variant of embodiment of the invention,

~ Figure 3 is a side view illustrating two panels

12 of the sazil and its guiding systems,

~ Figure 4 schematically illustrates the sail in
partly lowered position,

- Figures 5 and 6 give details of two variants of
embodiment of the means for guiding the 1luff of the

i5 sail,

- Figure 7 1is a detail view of one embodiment of
the means for guiding the leech of the sail, and

- Figure 8 is a partial, perspective view of the
lower part of the sail, of the boom and of the guide

20 rail of the free end of the boomn.

The mechanised device for manipulating a sail
conforming to the invention carries The general
reference 1. It will now be described 1n connection
with Figures 1 and 2.

25 It is intended to be installied on the deck P of a
ship, preferably a cargo vessel or passenger ship. In
the latter case it will be installed on the ship’s
upper deck. Several of these devices can therefore be
installed thereupcn.

30 This device particulariy comprises a mast 2, a
boom 3, a gaff 4, a longitudinal guiding element 5 such
as a cable, and a sail 6.

The mast 2 is erected vertically or substantially

vertically on the deck P. It may be self-standing or



30This device particularly comprises a mast 2, a boom 3, a gaff 4, a longitudinal guiding element 5
such as a cable, W20 52i0%1770 The mast 2 is erected vertically or subgtantiaig verticaliy on the deck
P. It may be self-standing or WO 2010/094770PCT/EP2010/052137 7 held in position by any suitable
securing means e.g. as is conventional by shrouds 20. The boom 3 and the gaff 4 are spars which
extend perpendicular or substantially perpendicular to the 5 mast 2. They are secured to the mast 2
and mounted thereupon, preferably hinged fashion, via one of their so-called "fore" ends. The
"fore" ends of the boom 3 and of the gaff 4 respectively carry reference numbers 31 and 41. Their 10
aft ends carry refexénce. numbets 32/421y  aThedermsfore"sand:laft @reishaserswith reference to

the front and reay of thg ship- ; »nENe aff vertical,guiding element 5 connects the aft end 32 of the
boom 3 with the aft end %2 of the 15 gaff 4, so that it extends parallel or substantially parallel to the
mast 2. Preferably this gUiding &l8ments % a c4bl€ Whosé tvid Bndearesatiathed tothesiits 32 and

42, and in the reRfaimderdf e descrptiorsitwilt be descéribed asguehd2@THetensian of the cable 5
may optionally be-adjusted byagans of a bydraulig cylinder ok any, ather-tengioning means, not
illustrated in the fi Jures.. I'I'h%s%i]EGIi%%ﬁzgzec}lan]guﬁléa 0 Sl_JdEStantiall ,recta_n ular shape. It"has" a
lower edge 61 cal%edret%epzoé1 foot", a fore 62'an ar‘?afg 6§as? e 8dge %lsapegﬁ\fgelfgalltéa?ﬁé luff* and
the "leech”, and &f lippet @dge pAre” ends.
The “fore” ends of the boom 3 and of the gaff 4
respectively carry reference numbers 31 and 41. Their

i0 aft ends carry reference numbers 32, 42.

The terms “fore” and “aft” are chosen with
reference to the front and rear of the ship.

The aft wvertical guiding element 5 connects the
aft end 32 of the boom 3 with the aft end 42 of the

15 gaff 4, so that it extends parallel or substantially
parallel to the mast Z. Preferably this guiding element
5 is a cable whose two ends are attached to the ends 32
and 42, and in the remainder of the description it will
be described as such.

20 The tension of the cable 5 may optionally be
adjusted by means of a hydraulic cylinder or any other
tensioning means, not illustrated in the figures.

The sail 6 is of rectangular or substantially
rectangular shape. It has a lower edge 61 called the

25 “foot”, a fore 62 and an aft 63 side edge respectively
called the “luff” and the “leech”, and an upper edge
64 .

The sail 6 is attached to the boom via its foot
6L,

30 The assembly formed of the mast 2, the boom 3, the
gaff 4 and the cable 5 forms a frame inside which the
sail & «can be hoilsted or Jlowered, whilst being
laterally guided by its luff and leech, respectively
along the mast 2 and the cable 5.



The sail 6 is attached to the boom via its foot 61. 30The assembly formed of the mast 2, the boom 3,
the gaff 4 and th&/€able Bd647i&)a frame inside which the sail 6 can be hpisTegrICIDWesed; whilst being
laterally guided by its luff and leech, respectively along the mast 2 and the cable 5. WO
2010/094770PCT/EP2010/052137 8 hinges 22 so that it is able to pivot at an angle 15 around a
vertical axis Y-Y' parallel to the mast 2. This allows angle pivoting of the luff 62 which may be of
advantage when the sail 6 pivots in relation to the direction of the wind. According to one
simplified variant of embodiment, 20 not illustrated in the figures, the guide rail 21 is fixed. Other
means for guiding the liff6€2imay afsd bef envisaged, although these-areanai-illustrateds f:or example,

the guide rail 21:may;be, replaced hy.a graowe 25 farmedylongitudinally on;the roast, the travellers 620

then being replaced by slides able to_slide in thé said groove. Also, the leech 63 of the sail 6 is

guided along thecégblg% 5y &Ry slitabi8'4Ufding means. As an 30 example, and as illustrated Figure

3, these guide means maytbe gomposed of sevedal slides.630] capabléiofsiidiag atang the guide

cable 5. These slides 530 gre,saewred to-the saik6 and are preferably;distibuted at regular intervals

along the IeeCh’fgfars tgzguidse t{—pc?uipped with a plurality of travellers 620
capable of sliding along the said guide rail 21.

These travellers 620 are secured to the sail 6 and
are distributed over the entire length of the luff &2,

10 preferably at regular intervals, so as to guide the
sall 6 over its entire height.

In the wvariant shown Figure 3, the guide rail 21
is hinge-mounted relative to the mast 2, by means of
hinges 22 so that 1t is able to pivot at an angle

15 around a vertical axis Y-Y’ parallel to the mast 2.
This allows angle pivoting of the luff 62 which may be
of advantage when the sail ¢ pivots in relation to the
direction of the wind.

cecording to one simplified variant of embodiment,

20 not illustrated in the figures, the guide rail 21 is
fixed.

Other means for guiding the luff 62 may also be
envisaged, although these are not illustrated. For
example, the guide rail 21 may be replaced by a groove

25 formed longitudinally on the mast, the travellers 620
then being replaced by slides able to slide in the said
groove.

Also, the leech 63 of the sail 6 is guided zlong
the cable 5 by any sultable guiding means. As an

30  example, and as illustrated Figure 3, these guide means
may Dbe composed of several slides 630, capable of
sliding along the guide cable 5. These slides 630 are
secured to the sail 6 and are preferably distributed at
regular intervals along the leech, so as to guide the

35  sall 6 over its entire height.



35 sail 6 over its entire height. WO 2010/094770PCT/EP2010/052137 9 These slides will be
described in moF@ERINEGW.0  In one embodiment, not illustrated, tH&TCEBR)50¢o5dd e replaced
by a tube provided with a 5 longitudinal slot, therefore forming a slideway and the slide is then in the
form of a roller able to slide within the slideway. The device conforming to the invention also
comprises mechanised means for hoisting or lowering the 10 sail 6. According to the invention,
these mechanised means are such that the tensioning of the luff 62 and of the leech 63 are performed
in synchronized manner, so that at any time during the hoisting and lowering phases of the sail 6, the
fore and aft halyard poitits are atthedsamevheight. be Aleexampledf embodimrent afthese
mechanised megps is,described below. With reference to Figure 1 it can be seen that 20 these
comprise two lines called "halyards” one referenced 7 used to hoist the upper fore end of the sail 6
along the mast 2, and t%% othet 8 U8RE G hBist the' pper aft Bfid oF Hi'sail €' &lorg iecable 5. In
addition, the gaff@aid thé>mastZarea25:equipped oh theobter ormmuersigface withiseveral return
pulleys whigh altoyr.thechalyards 7sand 8 te he.hreught anie the deck Ellg\d@‘,yg@ergrggcgggereof is
engaged on a Wénich O(IQat 3]% p%qlergbg Fele&%c, Otriymusggted inrtheﬂfigures,. Ihe %ctuat'ng of these two
30 winches in wmld}ng or Uinwinding direction allows the saif'6 o be hoistad of conversely lowered.
The fore end 31"6fthe BobhE3 fsAingEiiounted at the base of the mast 2 by means of a hinge known
as a "gooseneck” 33. The device conforming <o the invention also

comprises mechanised means for hoilsting or lowering the

10 sail 6.
According to the invention, these mechanised means
are such that the tensioning of the 1luff 62 and of the
leech 63 are performed in synchronized manner, so that

at any time during the hoisting and lowering phases of

15 the sail 6, the fore and aft halyvard points are at the
same height.
An example of embodiment of these mechanised means
is described below.
With reference to Figure 1 1t can be seen that
20  these comprise two lines called T“halyards” one

referenced 7 used toc hoist the upper fore end of the
sail 6 along the mast 2, and the other 8 used to hoist
the upper aft end of the sail 6 along the cable 5.
In addition, the gaff 4 and the mast 2 are
25 equipped on the outer or inner surface with several
return pulieys which allow the halyards 7 and 8 to be
brought onto the deck P level where each thereof is
engaged on a winch that 1s preferably electric, not
illustrated in the figures. The actuating of these two
30 winches in winding or unwinding direction allows the
sail € to be hoisted or conversely lowered.
The fore end 31 of the boom 3 iz hinge-mounted at
the base of the mast 2 by means of a hinge known as a

“gooseneck” 33,



WO 2010/094770PCT/EP2010/052137 10 Adjustment of the sail 6 is carried out in particular by
adjusting the poBifibfléP{A4B38m 3.  In the horizontal plane, the anditiar Fia¢dfieAtd of the boom 3
allow the setting of the sail to be adjusted 5 in relationCto the wind. The orientation of the boom 3 in the
horizontal plane is obtained for example by means of mainsheet tackle 34 well known to those skilled
in the art, which will not be described in more detail. A multitude of systems can be designed to 10
ensure this function, for example a hydraulic cylinder whose pipes feeding hydraulic fluid transit in the
vicinity of the gooseneck. According to another possibility illustrated Figure 8, the aft end 32 of the
boom 3 is provided withd[B:a travelier (bt visite irsthelfigube) capableotslithg ud rail®in the form

of an arc of a ciggle-- ; cdn the vertisahplane -thednevements:of.the boem:3 aliew the leech 63 to be

tensioned or released and the b%lgl af the sa!LI 6 to be adjusted. 20The movement of the bgom 3 in a
The nta ) ar moveéments

. . . 120 =) angp .
vertical plane is obtained for exampﬁe using a dbwhhaul 35 also well known to persons skilled in the
art.  Similarly:fthe Baffu carfhe Fihgelmobifited- o i masEe2 &t itd fore etftl AF by fiédhs of a
hinge system ofi2b ‘igonseneek"type; Hdisvtnakes mavement possible-indtie barzantahplane and in a
vertical plane. inM%\{leénel%g}Lq%%fgg fheﬁo&(ggntglsplaggg%qug&edf%thee%%@et@,ckle 34, the
movement of the gaff 4 tfollowing the movement of the boom 3. 30According to a first variant of

embodiment illu&frafed Figtire 12?44 is Sapfofted by a wo It knowh  to  those

skilled in the art, which will not be described in more
detail. A multitude of systems can bpe designed to

10  ensure this function, for example a hydraulic cylinder
whose pipes feeding hydraulic fiuld transit 1n the
vicinity of the gooseneck.

According to another possibility illustrated
Figure 8, the aft end 32 of the boom 3 is provided with

15 a traveller (not wvisible in the Ifigure) capable of
sliding in & rail 9 in the form of an arc of a circle.

In the vertical plane, the movements of the boom 3
allow the leech 63 to be tensicned or released and the
belly of the sail ¢ to be adjusted.

20 The movement of the boom 3 in a vertical plane 1s
obtained for example using a dewnhaul 35 also well
known to persons skilled in the art.

Similarly, the gaff 4 can be hinge-mounted on the
mast 2 at its fore end 41 by means ¢f a hinge system of

250 “gooseneck” type. This makes movement possible 1in the
horizontal plane and in a vertical plane.

Movement thereof in the Thorizontal plane is
induced by the mainsheet tackie 34, the movement of the
gaff 4 following the movement of the boom 3.

30 According to a first variant of embodlment
illustrated Figure 1, the gaff 4 1s supported by a
cable or halyard 43 run through the head of the mast.
By means of return pulleys arranged in the mast 2, the
end of this cable 43 can be sent to a winch not

35 dillustrated in the figures, fixed at deck level P for



cable or halyard 43 run through the head of the mast. By means of return pulleys arranged in the mast
2, the end of this"¢&bl& YBUG4 Bk sent to a winch not 35 illustrated in thePiifes Fixetatidéck level P
for WO 2010/094770PCI/EP2010/052137 11 examplel The greater or lesser winding of this cable 43
causes the gaff 4 to pivot in the vertical plane. According to another variant of embodiment
illustrated Figure 2, the gaff 4 may also be supported 5 by a structure of "wishbone" type 44 of which
one end is secured to the mast 2 and the other to the gaff 4. The gaff 4 may also be fixed relative
to the mast 2 in a horizontal plane and in a vertical plane. The device conforming to the invention may
also be 10 autorsatedii ks the' functioning of the mechanised mednsyfor hoisting anddawering the sail,

of the means forangular maverentofthe baom,3and.ofithe means.for adjusting the angle position of
the boom 3 and of the %%@4 igfnvertic?loplane, 83“ Qe dri\%en hy a 15 prgﬁgr_ar%mablg logic controller or
by computer as determined by parameters refatéd t6 the forcé ailbifor difectior"8FREWiRd for
example.  The-strégtuia ot the'saile wilknowibe destfibdd matioreldetaih 20T hiscsailrady be of

large size, if paitigular whecture of “wishbone” type 44 of which one end
is secured to the mast 2 and the other to the gaff 4.
The gaff 4 may alsoc be fixed relative to the mast
2 in a horizontal plane and in a vertical plane.
The cevice conforming to the invention may also be

10 automated i.e. the functioning of the mechanised means
for holsting and lowering the sail, of the means for
angular movement of the boom 3 and of the means for
adjusting the angle position of the boom 3 and of the
gaff 4 in a wvertical plane, can be driven by a

15 programmable logic controller or by computer as
determined by parameters related to the force and/or
direction of the wind for example.

The structure of the sail 6 will now be described
in more detail.

20 This sail may be of large size, in particular when
it is intended tc be used con cargo vessels or passenger
ships. In the latter case its surface may reach or even
exceed 1000 m?.

The sail 6 is preferably made in very thick sail

25 fabric, but 1t may also be made in a relatively rigid
composite material or even in metal.

hAovantageously, the sail 6 can be formed of the
assembly of several rectangular horizontal panels 60,
preferably of identical dimensions and fabrication, the

30 iower panel possibly and optionally being of smaller
size.

As 1s better illustrated in Figure 5, a panel 60
may comprise a rigid peripheral frame 601 and a more
flexible central part 602, for example made in very

35 thick sail fabric.



it is intended to be used on cargo vessels or passenger ships. In the latter case its surface may reach
or even exceed Y00 MR/09477The sail 6 is preferably made in very thickGa&iEZR fabris20t7it may also
be made in a relatively rigid composite material or even in metal. Advantageously, the sail 6 can be
formed of the assembly of several rectangular horizontal panels 60, preferably of identical dimensions
and fabrication, the 30 lower panel possibly and optionally being of smaller size. As is better illustrated
in Figure 5, a panel 60 may comprise a rigid peripheral frame 601 and a more  flexible central part
602, for example made in very 35thick sail fabric. WO 20W/094770PCT/EP2010/052137 12
Depending on their struetprenarich the type ofiredteriabused:for manufaaturingghesaisthe-ganels 60

may be more orjessyigids If they.are Jioid hey.are advantagaguslyhinged felajive o an adjacent
panel 60 5 around a so-called "hinge" axis X1-X'1, parall€l or substantially parallel to the longitudinal
axis X-X' of the B&dm 3(s8& ﬁ?pgrﬁcﬁﬁrgﬁler\/iﬁ&é%f details i Figuigs 3hts) “AGVartageously,
each panel 60 isicorinectar: toitheyl Onddjaesnt pahel60 by tpostioreof flexitsle materdl 660

According te other yarantssnotilustiated n the figyees, thisiportipn 65 Rf fleﬁg{l%.nggriabgould be
replaced by straps.or @iar}%%e}sa}'!' e puarg%ieLce)f these Jg%eemintg isl ;oufc?ijta:e theE hinging of two p_anels
60 15 relative to Ohe ahothér arolndaraxis X1°K'1 he hingitig of the5anels 60 of the sail
relative to one ardtheP @ftBws’ thésdiftornatidstackiAg bl thesepanelsiwhenthe sail is wered. The sail
6 therefore foldsswithy assactordian fold onto the boom 3, as

Advantagecusly, each panel 60 is connected to the
10  adjacent panel 60 by a portion of flexible material 65,

According to other wvariants not illustrated in the
figures, this portion 65 of flexible material could be
replaced by straps or hinges. The purpose of these
elements 1s to facilitate the hinging of twe panels 60

15 relative to one another around an axis ¥.-X',.

The hinging of the panels 60 of the sail relative
to one another allows the automatic stacking of these
panels when the sail i1s lowered. The sail 6 therefore
folds with an accordion fold ontc the boom 3, as

20 schematically illustrated in Figure 4.

As explained in the foregoing, the gaff 4 is fixed
at the top part of the mast and it remains in this
position even when the sail 6 is holsted or lowered.
The cable 5 alsc remains in its position parallel or

25 substantially parallel to the mast 2, so that when the
sail & 1s lowered it continuves to be supported via its
luff 62 along the mast 2 and via its leech 63 along the
cable b,

For this purpose, the sliders 630 and travellers

30 620 (guiding members) are adapted so as to ilow
rotation of each panel 60 arcund a longitudinal axis
Az=X', passing via a traveller 620 and a slide 630.
This axis of rotation X,-X', is parallel to the axes X,-
X1 and X-X',



20 schematically illustrated in Figure 4. As explained in the foregoing, the gaff 4 is fixed at the top
part of the mast ¥td H0ddheaHhE h this position even when the sail 6 is hdistédEF2IoMgrEdl SThe cable 5
also remains in its position parallel or 25 substantially parallel to the mast 2, so that when the sail 6 is
lowered it continues to be supported via its luff 62 along the mast 2 and via its leech 63 along the
cable 5. For this purpose, the sliders 630 and travellers 30 620 (guiding members) are adapted so as
to allow rotation of each panel 60 around a longitudinal axis X2-X'2 passing via a traveller 620 and a
slide 630. This axis of rotation X2-X'2 is parallel to the axes X1- X'1 and X-X'. WO
2010/094770PCT/EP2010/05213% 13 puri<ordhis purpose sthelsail® advantageotsty .camprises

rigidifying battens66.fixed.alopgthe sail 685 ¢can be seew in Figure 3, or.extending tgwards the centre

of the frame 601 as can be seen Figure 5. These 5 battens extend along the axis of rotation X2-X'2
such as previou§ly défited”® “ThE baftens' 8 allow reirtorcing Hife Panel OBy Contpréssion.
Advantageously$ tHetmentbers 620 hd63090L 1@ guiding the sai &in framstatioh ard respectively

secured to pachrofthe epds-efthecpatten 6. +nOnedirst embodiment;of theguiding traveller 620 will
now be described WE'}@Q}EE)G%%}{'[O igure 5. The traveller 620 comprises a plate 621 equipped 15 with
0

rollers 622, hereafsou In numBer, aﬁd\}vneuc%ding of the plate 621 by sliding along the rail 21. A rotating

spindle 623 is fixed to theplata 620 it eXtends Pthe direetion of fe 16ff 62 lof theassillaldy the axis
X2-X'2 previouslyydefimedr #hisirotating 20 spindle 623 is received in an anti-friction bearing 661 fixed

inside the projecting eng;660,oL the-palien 66...,.. This.assembly alioys rofation of the pael 60

around th%’;\xis X2-X'2. . ) ,
guiding the sail 6 1n translation are respectively

secured to each of the ends of the batten 66.
One first embodiment of the guiding traveller 620
will now be described with reference to Figure 5.
The traveiler 620 comprises a plate 621 equipped
15 with rollers 622, here four in number, to allow guiding
of the plate 621 by sliding along the rail 21. A
rotating spindle 623 1s fixed to the plate 621. It
extends in the direction of the luff 62 of the sail
along the axls X;-X', previously defined. This rotating
20 spindle 623 1s received in an anti-friction bearing 661
fixed inside the projecting end 660 of the batten 66.
This assembly allows rotation of the panel &0
around the axis X;-X',.
A second embodiment of the gulding traveller will
25 now be described with reference to Figure 6. Identical
elements carry the same reference numbers. This
traveller 1s referenced 620'.
In this embodiment a pin 624 1s fixed to the plate
tzl, it is equipped at its free end with a ball joint
30 625. This pin 624 extends in the direction of the 1uff
62 of the sail along the previocusly defined axis X;-
X'2. The Dball dJeint 62% 1is received in a multi=-
directicnal hinge |bearing 6&2 fixed inside the
projecting end 660 of the batten 66. In Figure 6, and

35  to facilitate understanding of the functioning thereof,



A second embodiment of the guiding traveller will 25 now be described with reference to Figure 6.
Identical elemeMStapiotheisdthe reference numbers. This traveller is réfeFénik2di 622137 In this
embodiment a pin 624 is fixed to the plate 621, it is egwipped at its free end with a ball joint 30 625.
This pin 624 extends in the direction of the luff 62 of the sail along the previously defined axis X2-X'2.
The ball joint 625 is received in a multidirectional hinge bearing 662 fixed inside the projecting end 660
of the batten 66. In Figure 6, and 35 to facilitate understanding of the functioning thereof, WO
2010/094770PCT/EP2010/052137 14 this bearing 662 is illustrated in an exploded view (in two parts).
These two parts-aresndrmatlyrassémbled: 11 Thistassembly notonly:atlowsedtationwof theipanel 60

around the axisX2sXZ-buytalso multi 5 difectional angular pivoting aroundthe,axis|X2-X'2 at an angle
whose value is determined by the aulgworised clearance of tﬁ; sail 6 in the horizontal plane compatible

with the clearance given to'the BOSH it providss an additiérial d&gres of fiexibility 13 the 18device.
An example of grabediment of thecslide 630°will nowilse givenilith refetenceltecFigavelz.2-  The slide

630 comprises & sleeve £31-nieread with-a longifudinal arifice.632 insideawhich e cables is 15
engaged. The sgergzve gs} IS at}lx%é%sliQe q_i%ngithis a le ?MAﬁ rc%ati?rég S in@dlea%%%ig fi£<ed&o the
sleeve 631. It extends in the direction of the leech 63 of the sail 6 a ng tﬁe prewousfy efined axis
X2-X'2. This rotatifgspindre 633 s reé&iveddn an ahti-flistion 2@ befiig 681 fiked iRdidBthe
projecting end GOrpkthedatten 661 the clearance given to the boom. It

provides an additional degree of flexibility to the
10 device.
An example of embodiment of the slide 630 will now
be given with reference to Figure 7.
The slide 630 comprises a sleeve 631 pierced with
a longitudinal orifice 632 inside which the cable 3 is
15 engaged. The sleeve §21 1is able to slide along this
cable 5. A rotating spindle 633 is fixed to the sleeve
631. It extends in the direction of the leech 63 of the
salil 6 along the previously defined axis X;-X',;. This
rotating spindle 633 is received in an anti-friction
20  bearing 6617 fixed inside the proiecting end 6607 of
the batten 066.
This assembly alliows rotation of the panel &0
around the axis X;-X';.
It will e noted in the above descriptiocns of the
25 traveller 620, 620" and of the slide ©30, fthat the
rotating spindles 623, 624 and 633 are respectively
secured tc The travellers 620, 620" and the siide 630
and tThat the antifriction hearings 461, 6462 and 6617
are secured To tThe batten. The reverse 1is also
30 possible.
Finally, according to a variant noi illustrated in
the figures, the guide rail 21 provided on the mast 2
can also be replaced by a cable. In this case, the
gulding traveller 620 1s replaced by a slide 630,



This assembly allows rotation of the panel 60 around the axis X2-X'2. It will be noted in the above
descriptions of th& Q2 /67 B20, 620' and of the slide 630, that the roftifig:spintks 6237 624 and
633 are respectively secured to the travellers 620, 6205and the slide 630 and that the antifriction
bearings 661, 662 and 661" are secured to the batten. The reverse is also 30 possible. Finally,
according to a variant not illustrated in the figures, the guide rail 21 provided on the mast 2 can also be
replaced by a cable. In this case, the guiding traveller 620 is replaced by a slide 630. WO
2010/094770PCT/EP2010/052137 15 The pivoting of the panels around the axes X2-X'2
combined with the flexiblesparts65:(on@quiffalent) atlews the saibteibe lowesed in an -ageordion fold

onto the boom 3. The hoom istherefore designed tp 8 withstand the weight of the folded sail. Purely

by way of iIIustratifEbglsis %om 3 may hqavg a width_of several metres e.g. four metres and a length of
about twenty metres.”® Otice Yolded, the Zaiffio I0RYErF6Hferd By 10 Fresents™any résisthnce to the
wind and there i&n6%isk-6Fundigemunfdldinghe Advantdgeousty thefheight of thestravellers and slides

is equal to the thickness ofa panel se-that when the saif isifglded.on; the hoom, the }gg,aq,sgg, panels 15
remain flat and horizoptal, . If the sail 6.is made in a ma}erial of ri%ig composite, tgge or metal, it can

be slightly shaped so that once ¢ elp?gyed the Sail RS A camber that is Xgrodayna“ﬁ;ﬁ Iﬂ/ optimised to

provide maximutSlife ¥ 20 14§ Ttfer Base, sofe pdifels 66 paneéls maydiaven siapetthat:differs
slightly from the othersy m<Finalty, preferably each panel 60 is designed so that it can be separated

from other adjacent papgls.so that jt can be.replaced in the event of wear or age. 25
Replacem 5|t panels 60 coSId therefore be stored on board the s CiJgons%et%at i?%pggs%sibléﬂ@/replace a

kwhypanlduﬂﬁ&%%%@%ﬁmﬁny resistance to the wind and there is no
risk of undue unfolding.

Advantageously the height of the travellers and
slides is equal to the thickness of a panel so that
when the sail 1s folded on the boocm, the stacked panels

15  vremain flat and horizontal.

It the saill 6 1s made in a material of rigid
composite type or metal, it can be slightly shaped so
that once deployed the sail has a camber that is
aesrodynamically optimised to provide maximum 1ift. In

20 this latter case, some panels 60 panelis may have a
shape that differs slightly from the others.

Finally, preferably each panel 60 is designed so
that it can be separated from other adjacent panels, so
that it can be replaced in the event of wear or damage.

25 Replacement panels 60 could therefore be stored on
board the ship soc that it is possible to replace a
faulty panel during navigation.

This separation can be performed for example by
making provision for additional securing means of

360 male/female type between the edge of a panel 60 and the
portion of flexible material 65 e.g. a rib and a groove

inside which the rib can be inserted by sliding.



This separation can be performed for example by making provision for additional securing means of 30
male/female typeMseidéritHg Bilge of a panel 60 and the portion of flexipiervaRtEsial/652¢ 1y a rib and
a groove inside which the rib can be inserted by slidings WO 2010/094770PCT/EP2010/052137 16
CLAIMS 1.A mechanised device (1) for manipulating a  ship's sail characterized in that it comprises:
5- amast (2), a boom (3) and a gaff (4) secured to said mast, respectively via one of their so-called
“fore" ends (31, 41), a guiding element (5)connecting the two 10 opposite so-called "aft" ends (32,
42) of said boom (3) and of said gaff (4), so that this guiding element extends parallel or substantially
parallel to the mast (2) and so that it defines a framgjaimtly with the mast, the boom and the gaff, 15- a
sail (6) of rectangular or substantially rectangular shape secured to the boom (3) via its lower so-called
“foot" edge (61) and provided on its two side edges called "luff" (62) and "leech” (63) with guiding
means (620, 620", 21, 630) reSpeliively Afoty the mast 20(2) dnd Hidhg sait glidg &lement (5),
mechanised me&hs (7, 8) ©f hoisting andiewerrg said sdildnsitle saidnfrares whilst maintaining the
guiding of its luff (62) and leggh:(63) respectively along the mast (2) and along said guiding element

5) 25

() - a boom (3) and a gaff (4} secured to said mast,
respectively via one of their sc-called “fore” ends
(3L, 41),

- a guiding element (%) connecting the two

10 opposite so-called “aft” ends (32, 42) of said boom (3)
and of said gaff ({4}, so that this gulding element
extends parallel or substantially parallel to the mast
(2} and so that it defines a frame jointly with the
mast, the boom and the gaff,

15 ~ a sail o) of rectangular or substantially
rectangular shape secured to the boom (3) via its lower
sc-called “foot” edge (61) and provided on its two side
edges called “luff” (62) and “leech” (63) with guiding
means {620, 6207, 21, 630) respectively along the mast

20 (2) and along said guiding element (5),

- mechanised means (7, 8) of hoisting and lowering
said sail inside said frame, whilst maintaining the
guiding of its 1luff (62} and leech (&3) respectively
along the mast (2) and along said guiding element (5).

25
2. The device according to claim 1,
characterized in that the said guiding element (5) is a
cable.
30 3. The device acceording to «claim 1 or 2,

characterized in that the sail (&) is composed of
several panels (60), in that each panel (60) is
provided along its 1uff (62) with a guiding member
(620, 6207y on the mast (2) and along its leech (63)

35 with a guiding member (630) on said gulding element



2.Thedeviceaccordingtoclaim 1, characterized in that the said guiding element (5) is a cable. 303.The
device accordingh® claity@é7 A} characterized in that the sail (6) is compasearf(sevesal panels (60),
in that each panel (60) is provided along its luff (62) with a guiding member (620, 620") on the mast (2)
and along its leech (63) 35 with a guiding member (630) on said guiding element WO
2010/094770PCT/EP2010/052137 17 (5), and in that these guiding members (620, 630) allow the
rotation of said panel (60) around a longitudinal axis X2-X'2 joining together these two guiding
members (620, 620'; 630), this axis of rotation X2-X'2 also 5 being parallel or substantially parallel to
the boom (3) so that thesdil {6) islieldediras ageortlion; fold:endhe boam(3) sden ik isllewered. 4.

Thedevioeaccordingtoclsn 0 charactarized n hat e mast 2) gemarises,a englydinal uide ra
(21), in that the guiding member of the luff (62) of the sail (6) comprises a traveller (6 gllding along
said guide rail (215 this fatveler ey PovideaswitFa rétafifg spidle 151 523) whdH&xténds over
the axis of rotatid® X2-X'Z afd whichds receiied in aniantifri€tiondearing(661)-setcureditedhe luff (62)

:)f the sdail. I@ Tgsdgy‘f'@eq)@w@%rl@%claj@d% 89@@%%@@8?1@1l@fﬁl@%@%iﬁ%&?k%@“%%ﬁ a
ongitudinal gui il (21), in that the guiding membper o (62) of the sail (6) comprises a
traveller (620 SI%E géa?or?&'é&idtg%?de%F‘a"iﬁ(ziﬁhi%stra*v%%ge?é‘eiﬁﬁ provViaEd With ' Bin'(624) which 25
extends over thé’Bxi56? rétation X2LX'2hard whosé ehdys prsvided with a ball joint (625) received in a
multi-directional hinge bearing (662) secured to the luff (62) of the sail. 306.The device according to

claim 3, 4 or 5 4, The device according to claim 3,

i0 characterized in that the mast (2) comprises a
longitudinal guide rail (21), in that the guiding
member of the luff (62} of the szil (6) comprises a
traveller (620} sliding along said guide zrail (21},
this traveller being provided with a rotating spindle

15 (623) which extends over the axis of rotation ¥X.-X',
and which is received in an antifriction bearing (661)

secured to the luff (©2) of the sail.

S. The device according To claim 3,

20 characterized in that the mast (2] comprises a

longitudinal guide rail (21), in that the guiding

member o©f the Iuff (62) of the sail (6) comprises a

traveller (6Z0") sliding along said guide rail (21,

this traveller being provided with a pin (624) which

25 extends over the axis of rotation ¥,-¥X'. and whose end

is provided with a ball Joint (625) received in a

multi-directional hinge bearing (662) secured to the
luff (82) of the sail.

320 b. The device according to c¢laim 3, 4 or 5
characterized in that the guiding member of the leech
(63} of the sail 1s a slide (630) which comprises a
sleeve (631) sliding along the guiding element (5) and
which is provided with a rotating spindle (633) which

35 extends over the axis of rotation X;~X',;, this rotating



characterized in that the guiding member of the leech (63) of the sail is a slide (630) which comprises
a sleeve (631) shding@lofg4Reétguiding element (5) and which is providéd WittParotaisig spindle (633)
which 35 extends over the axis of rotation X2-X'2, this gotating WO 2010/094770PCT/EP2010/052137
18 spindle (633) being received in an antifriction bearing (661") secured to the leech (63) of the sail (6).
7. The device according to one of the preceding 5 claims, characterized in that the sail (6) comprises
several panels (60), each panel (60) being hinged on the adjacent panel around a so-called "hinge"
axis X1- X'1, parallel or substantially parallel to the boom (3). 10 8. Thedeviceaccordingtoclaim 7,
characterized inghatedch pariel (6@):is hinged-ari thedadjacent panel (60) via arporstien-offlexible

material (65), a higgeof aslrap.cq o +HeThedeyice according fp.one. of claims 3 to 8,

characterized in that at least one of the panels (60) is provided with a longitudinal batten (66) which
extends over the axis of rotation X2-X'2 of said panel. 10. The device according to one of claims 3
to 9, characterized in thiat eachigangt (60)ds rerrovablyattachedrte thefothers sorthatit can be

separated from thesqthers, dismosted-andeplaced.at the sail (6) comprises
several panels (60}, each panel (60) being hinged on
the adjacent panel around a so-called “hinge” axis Xi-
X"y, wparallel or substantially parallel to the boom
(3).
16
g. The device according to claim 7,
characterized in that each panel (60) is hinged on the
adjacent panel (60) via a portion of flexible material
(63}, a hinge or a strap.
15
9. The device according to one of claims 3 to 8,
characterized in that at least one of the panels (60)
is provided with a Jlongitudinal batten (66) which
extends over the axis of rotation X;-X',; of said panel.
20
10. The device according to one of claims 3 to 9,
cheracterized in that each panel (60) is removably
attached tc the others so that it can be separated from
the others, dismounted and replaced.
25
11. The device according to one of the preceding
claims, characterized in that the mechanised means of
hoisting and lowering the sall (6) comprise means for
tensioning the luff (62) and the leech (63) of the sail
30 in synchronized manner, so that at any time during the
phases of hoisting and lowering the sail (&), the fore
and aft halyard points of the said sail are at the same
height.



25 11. The device according to one of the preceding claims, characterized in that the mechanised
means of hoistifg@aa 16Wwesintthe sail (6) comprise means for tensionifig tHeHefl 823 Hd the leech
(63) of the sail 30 in synchronized manner, so that atlany time during the phases of hoisting and
lowering the sail (6), the fore and aft halyard points of the said sail are at the same height. WO
2010/094770PCT/EP2010/052137 19 12. The device according to one of the preceding claims,
characterized in that the sail (6) is made in fabric, in composite material or in metal. 513. Cargo or
passenger ship characterized in that it is equipped with a mechanised device (1) for manipulating a
sail according to one of the pigcedimgwclaimsaccording to one of the preceding

claims, characterized in that the sail (&) 1is mede 1in

fabric, in composite material cor in metal.

5 13. Cargo or passenger ship characterized in that
it is equipped with a mechanised device (1) for
manipulating a sail according to one of the preceding

claims.



