MECHANISED DEVICE FOR RIGGING A SAIL DESCRIPTION The present invention concerns
a mechanised 5Vdevite X0RE dnay or may not be automated, for rigginBGIgBERTFl08BIpI37 More
precisely, it concerns a device allowing a sail to be hpisted and lowered, including a sail of very large
dimensions possibly as large as | 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 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 for any crew members present around the sail.

MECHANISED DEVICE FOR RIGGING A SAIL

DESCRIPTION
The present invention «concerns a mechanised
> device, which may or 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 000m® and

[
D

in mechanised, reliable manner so that it is possible
to use this saill on large vyachts but also on cargo
vessels or passenger ships as auxiliary propelling
system. Saild 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 i1s limited by

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

Cther sclutions censist o©f furling the sail
horizontally on the boom or on the deck. However, these

25 technigues do not provide control over the sail in the



On this account, the use of these 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 sails are lowered by descending the upper spar along
the mast.  InfoFBled PosHbf the 2hil¥aRd the §psts Bhd 6n IR ISR 8Rd tRe88iRs dre not
correctly folded therelsy takingrupcinecls s pacear2d Said deweencarmot be tsed ¢heséfore 6t sails of

very large dimensgions,,, &R REZHI8 441 asimilar deyce is-@lso known in which a sail is hoisted

by moving the upper spar alon%the mast, the sail then being tautened by lateral 25 traction. When

the sail is lowered, its d8scemt i¥nof G whichteaHs thatthe sEiFiSy AP IH#Ewind.  Said
device canfot béiusetsdr sailswivdsy lafyendidmnsiohs rdanay phoehto benddnigerebd for nearby

30crew.  Embadimerys ofthe prpseahinygntion seekde sglvedhe plorementigpedidigagvantages of

the state of the art. .Embodgnents of the present invention also seek to 35 provide a
. . r%pellﬁnﬂ mode .
manipulating deViceRwnich afows:
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
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 gail.

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

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

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

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

25 tractiom.

When the sail i1is lowered, its descent is not
guided which means that the sail may f£lap in the wind.

Said device cannot be used for sails of very large
dimensicns and may prove to be dangercus for nearby

30 crew.

Embodiments of the present invention seek to solve
the aforementioned disadvantages of the sgtate of the
art.

Embodiments of the present invention also seek to

35 provide a manipulating device which allows:



3 a saill to be hoisted and lowered in mechanised and optionally fully automated manner, including a

sail of very large dimensions and of heavy weight, in full safety for the crew and the ship whilst
5 avoiding any damage to the salil, 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. 10Embodiments of the present invention also seek to provide a device with which may
provide full control over the sail during hoisting or lowering operations, without the risk of all or part of
the sail taking up a positin Pewhicr habhg 1edatag iR e HHECES eitht, RARSHe Stage thereof
would no longerarelpossgiblenal 1&cdordihg tewwraspesd ohiepresentinlendtiors thereas brovided a

mechanised devige w@a@@y@in&ﬁ@yg&ﬁ?g_mr&sﬁn@i@g? Masyht, @ boom and a gaff
secured to said mast, rezfec[tge#iwaa%ge of their so-called "fore" ends n element, such as a

cable, connecting the two-Bpposhe sBXafEd "4 eridorsarlbsHt ahd%r §%i1092§v §aft %o that this
element extendg pafalieher sabstdataiypatalldihe th@iast and so that it defines a frame jointly with

the mast, the boom and the gaffs @ sail afestangulos or sybstantalbhc 1y as possible
including under relatively strong wind conditions,
- guaranteed minimum maintenance on the =ail and
long-lasting lifetime thereof,
i0 Embodiments of the present invention also geek to
providé a device with which may 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 itg size and
15 weight, fully safe sgtorage thereof would no longer be
possible,
According to an aspect of the present invention,
there is provided a mechanised device for manipulating
a ship’s saill comprising:
20 - a mast,
- a boom and a gaff secured to said mast,
respectively via one of their so-called “fore” ends,
- an element, such as a cable, connecting the two
opposite so-called “aft” ends of sald boom and of said
25 gaff, so that thig element extends parallel or
substantially parallel to the mast and so that it
defines a frame jointly with the mast, the boom and the
gaff,
- a gail of rectangular or substantially
30 rectangular shape secured to the boom via its lower so-
called “foot” edge and provided on its side edge called
“luff” with guiding means along the mast,
wherein said sail 1is provided on its side edge
called “leech” with guiding means along the element
35 which constitute a guiding element, and wherein the

device comprises mechanised means of hoisting and



30 rectangular shape secured to the boom via its lower so-called "foot" edge and provided on its side
edge called "luff" with guiding means along the mast, wherein said sail is provided on its side edge
called 'leech™ with guiding means along the element 35 which constitute a guiding element, and
wherein the device comprises mechanised means of hoisting and 3a lowering said sailinsidesaid
frame,whilst maintaining the guiding of its luff and leech respectively along the mast and along said
guiding element. 4 By means of these characteristics of embodiments of the present invention, the
gaff remains in pSEfidn-ifile tF834il is Fisted orfBiETEd, arftfitCaddifidi?BEne luffahdSRe leech of
the sail are suppotedtiachudinrmg wherethe gail diloweredf It can theréfariefbe autdmafticady:furled over
the boom in an geeordiop folch With {hig solution, itis Dossifle to siredhe L0: sail in iU Safety and to

perform rapid, me cggginséad and safe hoisting and lowering operations of the sail.



According to other advantageous and non-limiting embodiments of the present invention, taken alone
or in combination, 15- the said guiding element is a cable; - the sail is composed of several panels,
each panel is provided along its luff with a guiding mgmber 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 X2-X'2 joining together these two guiding members, this axis of
rotation X2-X'2 also being parallel or substantially parallel to the boom, so that the sail folds
accordion-wise on the boom when it is lowered; 25 - the mast comprises a longitudinal guide rail, the

guiding member of the Tt Si3AESaiPon iR’ atrareler Sidind afchg hid FANE RS traveller
being provided with & retapimg spimdlelextendingrovetthe aads 6f notatioinX2-X2 grekbeingeceived in
an 30 antifriction pearing-secured; to the luftafdhesalky 1oihe-mast comprises a4gugitydinal guide
rail, the guiding member qf the luff of the sail comprises a traveller sliding along said guide_rail, this
traveller beghg p%ﬁdeg\‘)%ftﬁ apiny Whtrgheex Fﬁ%ggve? he BXfs 35t fotalibfi XEXEPL¢ Shose end is

provided with a BisdiM@irtgesdivad hg nidtdirdotiohaisingd beating sectiredrte fhedufbef the sail;
the guiding memher ehihe leechof the:sadds acshide which camprises a slgave shidiggaleng the 5
guiding element@nfl is provided with a rotating spindle which extends over the axis of rotation X2-X'2,
this rotating spind?e eing received in an anti-friction bearing secured to the leech of the sail; the sail
comprises several pan&stBadhdner 26 Beifrhinged ohsth@aafatbhepatel #6aiHe a Sbecalled
"hinge" axisX1-¥4d3 paratiel busubsiaftielly paradlelto theshGavin rapid, mechanised

and safe hoisting and lowering operations of the sail.

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

15 - the said guiding element is a cable;

- the sail 1is 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 X;~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 accordion-wise on the boom when it is lowered;

25 -~ the mast comprises a longitudinal guide rail,
the guiding member of the 1luff of the gail comprises a
traveller sliding along said guide rzil, this traveller
being provided with a rotating spindle extending over
the axis of rotation X;-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;-X, and whose end ig provided with a



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 provided with a longitudinal batten which extends over the axis of rotation
X2-X'2 of said panel; each panel is removably mttached 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 luff and the leech of the sail in synchronized manner, so that at any

time during the Rhoisting and fowering phasespithe 2brsall the-fore ARd qiti@@}@rgmqﬁ%g?f the said
sail are at the same height; the sail is made of fabric, composite material or metal. Embodiments of

the present inveRfGH A<D FShcelT 364 Eargh VedSe™ 5 passenger ship equipped with the
aforementioned mechanisdtedeviéd imamaaipokitinga $die  1eothercdharistesstics arl advantages

of the invention wilk become apparemt fiom thesdescriptiorSbavhish vl new ke givgn withereference to
the appendgd dravv.ig S whiggﬂt?g!\l/)éa%of indication ,\p%g\dno - Mvo 201 /094770PCTA%F£%010/052137

N;
L “ﬂ g & ng 1. o wit QOTaring spl
6 |Iml'[lng mann§ lHiustrate various varlarﬁs O? DBSSIb|e embo&men?sﬁn ﬁese 8ravﬁngs:
which extends over the axis o0f rotation X;-X' ,, this

rotating spindle heing received in an anti-friction
bearing secured to the leech of the sail;

- the sail comprises sgeveral panels, each panel

10 being hinged on the adjacent panel around a so-called
“hinge” axis X;-X',, parallel or substentially 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 provided with a
longitudinal batten which extends over the axis of
rotation X,-¥X ; of said panel;

- each panel is removably attached to the others
sc that it can separated from the others, dismounted

20 and replaced;

- the mechanised means o©f 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 halyard points of the said gail
are at the same height;

- the gail is made of fabric, composite material
or metal.

Embodiments of the present invention also concern

30 a carxrgo vessel or passenger ship equipped with the
aforementioned mechanised device for manipulating a
sall.

Other characteristics and advantages of the
invention will Dbecome apparent from the description

35 which will now be given with reference tc the appended

drawings, which by way of indication but in non-



Figure 1 is a schematic side view of a 5 mechanised device for manipulating a sail conforming to a first
variant of embodicheft P84 TRvention, Figure 2 is a schematic side viél TiEE#8HiRE 22dééond variant
of embodiment of the invention, Figure 3 is & 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 the means for guiding the luff of the
15sail, Figure 7 is 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 bf.thiethosmmanrEye ethahiseddevicelfor manmpulatiig ashilcopformigg to the
invention carriesthe general teference 1. It will now be described in connection with Figures 1 and 2.

25It is intended to be ifrsltaLllﬁdson 'E_Ele deck P of a ship, preferably a cargo vessel or passenger ship. In

the latter case it will bé msf.taléfede off the éﬁi%Ss'upper deck. Several of these devices can therefore be
installed thereupon. 30THisH&wcelparticularyy cofpr§Esa hrast 818 Boorli£% gaff4, al®ngitudinal
guiding element,5 stigh as=ai cable; aad acsaiktin i pThetmast 2isserettedovetticaltyrar substantially

vertically on thead%(ikrgtlt%@iggéegf@%%@;%ent of the invention,

- Figure 2 is a schematic side view illustrating a
second variant of embodiment of the invention,

- Figure 3 ig 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 the means for guiding the Iuff o¢f the

15 sail,

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

- Figure 8 1s a partial, perspective view of the
lower part of the sail, of the boom and of the guilde

20 rail of the free end of the boom.

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

25 It is intended to be installed on the deck P of &
ship, preferably a cargo vessel or passenger ship. In
the latter case 1t will be instazlled on the ship’s
upper deck. Several of these devices can therefore be
installed thereupon.

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

The mast 2 is erected vertically or substantially
vertically 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¥hr@dds/294770 The boom 3 and the gaff 4 are spars whidhexrend/@srpgndicular or
substantially perpendicular to the 5 mast 2. They areysecured 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 reference
numbers 32, 42. The terms "fore" and "aft" are chosen with reference to the front and rear of the
ship. The aft vertical guiding element 5 connects the aft end 32 of the boom 3 with the aft end 42 of
the 15 gaff 4, sduthiat itiextendsiparatelor subgtantiatly ipacallet tathermask2.-Rrefergbly:this guiding

element 5 is a cable-whose twe,gRds gre affached tothe ends 32 and 42, and in the remainder of the
description it will be de&t}:ribed as such. 20The tension of the cable 5 may optionally be aocli'usted by

means of a hydraulic cyiifiderBFany oftiet teiiorfiig Mehné Tot ikdiratetiin the fgred®  The sall
6 is of rectangul® v substantially rectangulas shape.di has adeweredge 6lzcalledthe25"foot", a fore

62 and an aft 63:side edge respectively called;the'luff.and the rlgech” ,and an uppet.edge 64. The
SaH6iSaHaChegﬁggg%gggm\Q%Q%Q%?bly 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 reference numbers 32, 47.

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

The aft wvertical guiding element 3 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
perailel to the mast 2. 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
tensicning means, not illustrated in the figures.

The sail & 1s of rectangular or substantially
rectanguiar 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 sall 6 1s attached to the boom via its foot
61.

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 heisted or lowered, whilst Dbeing
laterally guided by its luff and leech, respectively
along the mast 2 and the cable 5.



61. 30The assembly formed of the mast 2, the boom 3, the gaff 4 and the cable 5 forms a frame inside
which the sail 6\W&h20é He¥skédor lowered, whilst beinglaterally guided B¢ TERED dvaIaésn,
respectively along the mast 2 and the cable 5. WO 2010/094770PCT/EP2010/052137 8 The luff
62 of the sail 2 is guided along the mast 2 by a suitable guiding system. One embodiment thereof can
be seen in Figure 3. A longitudinal guide rail 21 is fixed along the 5 mast, opposite the luff 62 of the
sail 6. Also, the luff 62 is equipped 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 62, 10peeferdbly at regllartintesedls, so astayguidedhe sait® oves itazentire height.

In the variant showsy, Figues,3;-the guidg rail: 2Lis hingesmounted relative tathe mast 2.0y means of

hinges 22 so thgt irtlisbableetor;f)iv.ot an angl _15 around a vertical axis Y-Y! par_allel to the mast 2.This

allows angle plvo%mg of the Tuff 62 whi urlﬁay e of advantage when the sail 6 pivots in relation to the

direction of the wind. 2 1RgecrdirngitoedneBimplifiedavatiant of émbddinmrmht, 20amat illubtated in the

figures, thesguide: eail, 21ds fixed.t= Other means dor guiding-the kiffi62 may alsehbe enyisaged,

although these gre-potijustrated, For example., the guide rail 21 may. be replaced by a.grpove
capable of sliding along the said guide rail 21.

Thezge travellers 620 are secured to the sail 6 and
are distributed over the entire length of the luff 62,

10 preferably at regular intervals, so as to guide the
sail € 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 it is able to pivot at an angle

15 around a vertical axis Y-Y' parallel o Lthe 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 guilding the 1uff 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 ¢ is guided along
the cable 5 Dby any suiltable guiding means. As an

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

35 sall €& over its entire height.



25 formed longitudinally on the mast, the travellers 620 then being replaced by slides able to slide in
the said grooveWO 2R1§W0%é7kéech 63 of the sail 6 is guided along the RabiERA HA§2dditable guiding
means. As an 30 example, and as illustrated Figure 3, these guide means may be 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 sail 6 over its
entire height. WO 2010/094770PCT/EP2010/052137 9 These slides will be déscribed in more
detail below. In one embodiment, not illustrated, the cable 5 could be replaced by a tube provided
with a 5 longitudinal slétictherefore. foeming a'slideway and tha skde isitherrinithe foemaof & roller able
to slide within the.slideway. The device conforming to the invention also comprises mechanised
means for hoisting or Iowerln%the ]193 |I 6 Acco dlng, g |n\éenct{|on ctjplese cgan ed means
are such that the tensmnmg the Tuff 62"and éf the leech 63 are peefofme in syn ironized manner,
so that at any tifffé'daring‘the h&%@éﬁ@lo%ﬁng phasesbf15 thewallB:the féic and aft halyard
points are at the sametheight: 1 sAniexampie of embodimentef these mechaniseddneans is

described below. Wil refgrenge fo kigure Lit can fe sgenthal, ) (.. aple 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 tensicning 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

15 the gail 6, the fore and aft halyard points are at the
same height.

An example of embodiment ¢f these mechanised means
is described below.

With reference to Figure 1 1t can be seen that

20 these comprise two lines <called T“halvards” one
referenced 7 used to hoilst the upper fore end cof the
salil & along the mast Z, and the other 8 used to hoist
the upper aft end of the sail & alcng the cable 5.

In addition, the gaff 4 and the mast 2 are

25 equipped on the outer cor inner surface with several
return pulleys which allow the halyards 7 and 8 to be
brought ontc the deck P level where each thereof is
engaged on a winch that is 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 lowsred.

The fore end 31 of the boom 3 is hinge-mounted at
the base of the mast 2 by means of a hinge known as a

“gooseneck” 33.



20 these comprise two lines called "halyards" one referenced 7 used to hoist the upper fore end of the
sail 6 along theWasi2 04184 the other 8 used to hoist the upper aft endP&THEPQ&F@/&@ﬁéﬂfthe cable 5.
In addition, the gaff 4 and the mast 2 are 25 equippéd on the outer or inner surface with several return
pulleys which allow the halyards 7 and 8 to be brought onto the deck P level where each thereof is
engaged on a winch that is preferably electric, not illustrated in the figures. The actuating of these two
30 winches in winding or unwinding direction allows the sail 6 to be hOisted or conversely lowered.
The fore end 31 of the boom 3 is hinge-mounted at the base of the mast 2 by means of a hinge known
as a "gooseneck" 33. A¥D12016/094 7 20PCTIEP2GE0I052187 16 Adjtstmentiof thetsail Blis carried out
in particular b]y %Qi&é@tﬂeg %&eﬁlp9§itrilgap£§mth@ohm lposl,rﬂ m%;ho@orﬁalaolﬁwhs angular
movements of the bo ow, the setti the sail to be adjusted 5 in relation to,the wind. The
orientation of the booorén iﬁa}}ﬁ:ﬁﬁgﬁ%ﬁﬁg&%n ?Lsacr}l?téin%%efo:a 3)9&%8@ bmyorﬁggr%? gF’ mé\%lsheet tackle
34 well known teltRo$e@sKilléd i iierart\whigh Will ot BE de8érised ih marégetail s Athittude of
systems can beidesigned ta-10 easunethisifunctior, foreexample aihydrauicieytinderanhdse pipes
feeding hydraulic fluidfrangt jn e vicipity,of the gaosenagk. ; , ccqrding o angther possibility
illustrated Figure 8, the aft end 32 of the boom 3 is provided with 15 a traveller (got }(lSleI%3 in the figure)

capable of slidifi¢ i raif§ inthd oMt 6Fan B7E 614 circfe. Well knmown to tho

skilled in the art, which will not be described in more
detail. A multitude of gsystems 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 1llustrated
Figure 8, the aft end 32 of the boom 3 is provided with

15 a traveller (not wvisible in the figure} capable of
sliding in a 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 tensiocned or released and the
belly of the sail 6 to be adjusted.

20 The movement of the boom 3 in a vertical plane is
obtained for example using a downhaul 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 of a hinge system of

25 “gooseneck” type. This makes movement possible in the
heorizontal plane and in a vertical plane.

Movement thereof in the horizontal plane 1is
induced by the mainsheet tackle 34, the movement of the
gaff 4 following the movement of the boom 3.

30 According to a first variant of embodiment
illustrated Figure 1, the gaff 4 is suppcrted 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 c¢an be sent to a winch not

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



In the vertical plane, the movements of the boom 3 allow the leech 63 to be tensioned or released and
the belly of the sAPE2tH B@H|lidted. 20The movement of the boom 3 inR{CUERR0 151413€ 18 Dbtained for

example using a downhaul 35 also well known to penspns skilled in the art.

Similarly, the gaff 4 can

be hinge-mounted on the mast 2 at its fore end 41 by means of a hinge system of 25 "gooseneck"
type. This makes movement possible in the horizontal plane and in a vertical plane. Movement
thereof in the horizontal plane is induced by the mainsheet tackle 34, the movement of the gaff 4
following the movement of the boom 3. 30According to a first variant of embodiment illustrated Figure
1, the gaff 4 is sappoited by dcaldie ot balyard 43gan throughdhiebead of thesmast By means of

return pulleys arrangedsin-the mast2,4he endsaf this cable.43 ¢an be.sent tq ayinch not 35 illustrated
in the figures, fixed at %%C&I%%In% for WO 2010/%_?4770PCT/EP2010/052137 11

anot 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

ig secured to the mast Z and the other to the gaff 4.

The gaff 4 may also be fixed relative to

the mast

2 in & horizontal plane and in a vertical plane.

The device conforming to the invention mav also be
Y

10  automated i.e. the functioning of the mechanised means

for hoisting 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 vertical 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 sall 6 will now ke described

in more detail.

20 This sail may be of large size, in particular when

it is intended toc be used on cargo vessels or passenger

ships. In the latter case its surface may reach or even

excead 1000 m?.

The sall 6 is preferably made in very thick sail

25 fabric, but it may also be made in a relatively rigid

composite material cr sven in metal.

Advantageously, the sail & can be formed of the

assembly of several rectangular horizontal panels 60,

preferably of identical dimensions and fabrication, the

30 lower panel possibly and optiocnally being of smaller

size.

As 18 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

35 thick saill fabric.

in very



example. The greater or lesser winding of this cable 43 causes the gaff 4 to pivot in the vertical plane.
According to andiRetlg¥ it Glembodiment illustrated Figure 2, the gafAIERRAl$8058 Sipported 5 by
a structure of "wishbone" type 44 of which one end issecured 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 automated i.e. the functioning of the mechanised
means for hoisting 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 vertical plane, can be driven
by a 15 programmableékagicicontollerior by computet asdetermined dy parametersarelatéd to the

force and/or dirggtian.afthe wind forexampler »+The styuctyre ofthe sail & will.now be gdescribed in
more detail. 20This sail may be of large size, in Qgrtic%l_gr \Q/pen it is intended to he used on cargo

vessels or passenger ships 17 the'latter Gase its stirface niay reath or evén Sxdest 1600 m2.

The sail 6 is preferabiy-rEaeuR Very thickesail 2o fabrE bt it gy akbasemadedmalelatively rigid
composite matefieh or.even ingnetad1 1 e Advantageouslyxthe sail 6;can beformedof the assembly of
several rectangy gl%iégqtgmgn s 60, Pe%ﬁfeE blyéggidfgg%al Jg&rgggg@ns }gnsd fQQQcatigP, the 30
lower panel possibly and option II)%being of smaller size. S IS better iﬁus]trated in Figure 5, a
panel 60 may cbripriSé Ftigitl petisheral fldfrid 661 aRd amibreekile eéntid pakl602 for example

made invery Figures 3 and 5).
Advantageocusly, each panel 60 1s connected to the
10 adiacent panel 60 by a portion of flexible material €5.

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 toe facilitate the hinging of two panels 60

15 relative to one another arcund an axis X;-X';.

The hinging ¢f the panels 60 of the =zail relative
to one another allows the automatic stacking of these
panels when the sail is lowered. The sail é therefore
folds with an accordion fold onto 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
pesition even when the sail € is hoisted or lowered.
The cable 5 also remains in 1its position parallel or

25  substantially parallel teo the mast 2, so that when the
sall © 1s 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 purpcese, the sliders 630 and tftravellers

30 620 (guliding members) are adapted sc as to allow
rotation o¢f each panel 60 around a longitudinal axis
¥Xo—¥', passing via a traveller €20 and a slide €30,
This axis of rotation ¥X;~X', is parallel to the axes ¥;-
X'y and X-X7.



35 thick sail fabric. WO 2010/094770PCT/EP2010/052137 12 Depending on their structure and
the type of matd&¥ial 280t Manufacturing the sail, the panels 60 mayMelERZE 00/1&%31Agid. If they
are rigid they are advantageously hinged relative toam adjacent panel 60 5 around a so-called "hinge"
axis X2-X'2, parallel or substantially parallel to the longitudinal axis X-X' of the boom 3 (see in
particular the views of details in Figures 3 and 5). Advantageously, each panel 60 is connected to the
10 adjacent panel 60 by a portion of flexible material 65. According to other variants not illustrated
in the figures, this portion 65 of flexible material could be replaced by straps or hinges. The purpose of
these elements is to fatilitateithé shinging pbtywg panels 60 45irelatige tozoneanathesasdynd an axis

X1-X1.  The-hipging.ofthe pangls:6Q ofithe-sailrelatiye te pneanother allows the autgmatic

stacking of these panels when the sail is lowered. The sail 6 therefore folds with an accordion fold onto
the boom 3, as 20 schBmafically fifistrated PTG Tre 4. °F AS ExplAinatiin the foragoing the gaff 4 is
fixed at the top partofehe astand itremaimislinahisposition eveawHenothessdil.6 Brwisted or

lowered. The cable =250 emaing initspgsition-pasaliel o625 suhstantally paraliel ta the,mast 2, so

that when the sail 6 is Ioweredlit c%pt;pueséo be supported via its luff 62 along the mast 2 and via its
caelllied.

leech 63 along fhe cabie 5. For this purpose, the sliders 630 and travellers
The battens 66 allow reinforcing of the panel 60
by compressicn.
Advantagecusly, the members ©62¢ and 630 for
10 guiding the sail 6 in translation are respectively
secured to each of the ends of the batten 66,
One first emboediment of the guiding traveller 620
will now be described with reference to Figure 5.
The traveller 620 comprises a plate 621 equipped
15 with rollers 622, here four in number, to allow guiding

£

cof tThe plate 621 by sliding along the rail 21, A
rotating spindle 623 is fixed to the plate 621. Tt
extends in the direction c¢f the luff €2 of the sail
along the axis ¥;-X'; previously defined. This rotating

20 spindle 623 1is received in an anti-friction bearing 661
fixed inside the projecting end 660 of the batten 66.

This assembly aliows rotation of the panel 60
around the axis X;-¥X',,
A second embodiment of the guiding traveller will

25 now be described with reference to Figure 6. Identical
elements carry the same reference numbers. This
traveller is referenced 6207,

In this embodiment a pin 624 is fixed to the plate
021, it 1s equipped at its free end with a ball joint

20 625. This pin 624 extends in the direction of the 1uff
62 of the sail along the previously defined axis Xo-
X'3. The ball joint 625 is received in a multi-
directional hinge bearing 662 fixed 1inside the
projecting end 66C of the batten 66. In Figure &, and

35 to facilitate understanding of the functioning thereof,



30 620 (guiding members) are adapted so as to allow rotation of each panel 60 around a longitudinal
axis X2-X'2 pas¥iig0idaavéller 620 and a slide 630. This axis of rotBfidiEE2M ¥ 48 Parallel to the
axes X1- X'1 and X-X'. WO 2010/094770PCT/EP2010/052137 13 For this purpose, the sail 6
advantageously comprises rigidifying battens 66 fixed along the sail 6 as can be seen in Figure 3, or
extending towards 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 previously defined. The battens 66 allow reinforcing of the panel
60 by compression. Advantageously, the members 620 and 630 for 10 guiding the sail 6 in
translation are respectieely seguredtoieachldfithé endsdf the batterx6 odedOme first ebodiment of

the guiding travellgr 620 vdlj nowrhe.desgribed:with reference ta igure s Jhe-traveller 620 comprises
a plate 621 equipped 5 with rollers ,6%2, here four irlw numlitirbto allowtq#iding ofot?e pclate 621 by

S Semb Tl

sliding along the rail 21 ASrotatiig Spindle 623 is fixed to the plate 6271 Tt exténds'in the direction of
the luff 62 of the®afl alorfy thess@s: X2-X 2 ppevidusly defined. ThistetatingZPspiftle™623 is received

in an anti-friction:hearing-66:l fixedinside the projecting-enst 660 afithe batien 86-x , This assembly
allows rotation of thgt é)é?g GWQq%rognq]gheu%xi%é(Z-a%zc éﬁ???@niﬁj egqfogli{gerg@{mq:%ig g traveller
' [ ement

will 25 now be descri with reference to Figure 6. Identical e S carry the same reference
numbers. This ffaféllci & fefefehcelilb2o 31> © in  the horizontal plane

compatible with 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 & sleeve 631 pilerced with
a longitudinal crifice 637 inside which the cable 5 is
15 engaged. The sleeve 631 1s able to slide along this
cable 5. A rotating spindle 633 1s fixed to the sleesve
£31. It extends in the direction of the leech &3 of the
sail 6 along the previously defined axis X;-X';. This
rotating spindle 633 is received in an anti-friction
20  bearing 661" fixed inside the projecting end 6607 of
the batten 66.
This assembly allows rotaticn of the panel &0
around the axis X;-X'5.
Tt will be noted in the above descriptions of the
25 traveller 620, 620’ and of the slide 630, that the
rotating spindies 623, 624 and 633 are respectively
secured to the travellers 620, 620’ and the slide 630
and that the antifriction bearings €61, 566Z and 6617
are secured to the Dbatten. The reverse 1s also
30 pessible.
Finally, according to a wvariant not illustrated in
the figures, the gulde raill 21 provided on the mast Z
can also be replaced by a cable. In this case, the

guiding traveller 620 is replaced by a slide €30.



In this embodiment a pin 624 is fixed to the plate 621, it is equipped at its free end with a ball joint 30
625. This pin 62¥xAehadM 1A direction of the luff 62 of the sail along BE FEeQUEHsAEfihed axis X2-
X'2. The ball joint 625 is received in a multi- directional 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 are normally assembled.  This assembly not only allows rotation of the panel 60
around the axis X2-X'2 but also multi- 5 directional angular pivoting around the axis X2-X'9 at an angle
whose value is determiifed hyithetauthoriséd tleararce=fkthe sailbdn thresharizeatak plarie compatible

with the clearangegiven:to the; beom. At-providss an additional degree of flexibility to;the. |
allows the sail 6 to be lowered in an accordicn fold
onto the boom 3. The boom is therefore designed to
S withstand the weight of the folded sail. Purely by way
of illustration, this boom 3 may have a width of
several metres e.g. four metres and a length of about
twenty metres,

Once folided, the sall noc longer offers any

10  presents any resistance to the wind and there is no
risk of undue unfolding.

Advantagecusly the height of the travellers and
slides 18 equal to the thickness of a panel so that
when the sall is felded on the boom, the stacked panels

15 remain flat and horizontal.

If the sail 6 is made in a material of rigid
composite tType cor metal, it can be slightly shaped so
that once deployed the sail has a camber that is
aercdynamically optimised tc provide maximum lift. In

20 this latter case, some panels 60 panels 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 so that it 1s possible to replace &
faulty panel during navigation.

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

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

inside which the rib can be inserted by sliding.



10device.  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 wifl$ a longitudinal orifice 632 inside which the cable 5 is
15 engaged. The sleeve 631 is able to slide along this cable 5. A rotating spindle 633 is fixed to the
sleeve 631. It extends in the direction of the lee¢h f3<of the sail 6 along the previously defined axis
X2-X'2. This rotating spindle 633 is received in an anti-friction 20 bearing 661’ fixed inside the
projecting end 660" of the batten 66. .= This assembly allows rotation of the panel 60 around the axis
X2-X'2. It will be noted in the BEGVE H T NpiNs SFthe 25 tFARHRT 6207 820 and bthé slide 630, that
the rotating spindlesc628r624@Hd 633 are respectively secured to the travellers 620, 620" and the
slide 630 and that the antifriotion bearings 661, 662 and 661" are secured to the batten. The reverse is

also 30possible.  _Finally, according to g variantot dlustrated inithe figures, theguide rail 21
provided on the mast 2 can alsq be replaced by a cable, I% hi% ca ekthe uiéiing traveller 620 is
replaced by a'SitR630." WO J010/09a770PCTEPZG1O052137 15 The psi\’/oting of the panels

around the axes X2-X'2tofniifgd with tHeHeRibledpafRtE or eeiETEAT} 2GRS the"sail 6 to be
lowered in an@cooedion feld-ontolthe boom ‘3. Fheésboont isthéreforeuesigded o Saithstand the

weight of the fplded saikPurely by waypfdllustratiga,this hoomimay pave g width ef.several metres
e.g. four metrglszg'gga%éelréqtfyc’fp%qoa%}?\évfn‘@é mﬁ%@%ﬁast and zo that it defines
a frams jointiy with the mast, the boom and the gaff,

- a sail of rectangular or substantlally rectangular
shape secured to the boom via its lower so-called “foot”
edge and provided on its side edge called “luff” with
guiding means along the mast,

wherein said sail is provided on its side edge
called “leech” with guiding means along the element which
constitute a guiding element, and wherein the device
comprises mechanised means of hoisting and lowering said
sail inside said frame, whilst maintaining the guiding of
its luff and leech respectively along the mast and along
said guiding element.

2. The device according to claim 1, wherein said
boom and said gaff are mounted hinged fashion upon the

magt by thelr respective fore ends.

3. The device according to <laim 1 or 2, wherein .
the =ail is composed ¢f several panels, wherein each
panel is provided along its 1uff with a guiding member cn
the mast and along its leech with a gulding member on

said guiding element



Once folded, the sail no longer offers any 10 presents any resistance to the wind and there is no risk of
undue unfolding. Advantageously the height bf the travellers and slides is equal to the thickness of
a panel so that when the sail is folded on the boom, the stacked panels 15 remain flat and horizontal.

If the sail 6 is,made insematerial-efsigid.compositestyperer melayit tan be shghthnskeped so that
once deployed.the sajlhas a gamber that is agrodynamically optimised.te providemaximum lift. In 20
thls latter case, some aggles 60 g&gelsu@@/ have %bsglrag,e t@gg glfl:_gE_SL Ssllagtlyéggmgtb%others.

Finally, preferéﬁy eac paneﬁeBO isd |gne5%on{ﬁat It cah be separated from_other adjacent panels,
so that it can e #epladeéd tAREGerb T Het lor BEmEGRS 558 BeMALEMBAT fanés 66%Tould therefore
be stored on tibardthenskip sohthat ithis pessible to aplded afaulypanekddingnavigation.  This

separation caybeperformed,forexample byyraking provision for additional securing means of 30
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. 16 ClLAIM% 1.A Qechanis%% device for
manipulating a ship%:sail SSMpASHGS S MESHTEIRg " to cmaim 3, wherein the

mast comprises a longitudinal guide rail, and wherein the
guiding member of the 1uff of the sail comprises a
traveller sliding along said guide rall, this traveller
being provided with a rotating spindle which extends over
the axis of rotation XX ; and which is received in an

antifriction bearing secured to the luff of the sail.

5. The device according to claim 2, wherein the
mast comprises a longitudinal guide rail, and wherein the
guiding member of the 1uff of the sail comprises a
traveller sliding along said guide rail, this traveller
being provided with & pin which extends over the axis of
rotation X,-X' . and whose end 1s provided with a ball
joint received in a multi-directional hinge bearing

secured to the luff of the sail.

G. The device according to claim 3, 4 or 5 wherein
the guiding member of the leech of the saill is a slide
which comprises a sleeve sliding along the guiding
element and which ig provided with a rotating spindle
which extends over the axis of rotation X;-X";, this

retating



a boom and a gaff secured to said mast, respectively via one of their so-called "fore" ends, an
element, such as a cable, connecting the two opp8site so-called "aft" ends of said boom and of said
gaff,so that this element extends parallel or substantially parallel to the mast and so that it defines a
frame jointly with:thednast; he booriand the gaff, ant i sait-of tecthagutator substantially rectangular
shape Secure dctqﬁwéa boam vigts. lower.sa-called "f_oot" _edge_ a_md pro_wded on its _S|de edge called
"luff" with guiding means along the mast, wherein said sail is provided on its side edge called
"leech” with guiding means along the element which constitute a guiding element, and wherein the
device comprises niechaniéed riedhsof BEBHRE S |GRerfiesaif sdififside safffrathe, whilst
maintaining the guiding ohits duth antdeechirespeetivelyalongdhe mastandalong saichguiding
element.  g.The dggigﬁﬁacg%g@a taglaim,d, wherein.said boom and saicigaff age mounted hinged
fashion upon thi mast b%t eir respective fore ends. argﬂh? deovice &988{%{”9 .tgﬁaim 1or2,
wherein the safl '%%%mposj‘élc?%f several paiiels, Whergin eac paneﬁ is providela élong¥ts luff with a
guiding membéran the nv&starfd BaRsHy its leech with a guiding member on said guiding element 17 ,
and wherein these guiding members allow the rotation of said panel around a longitudinal axis X2-X'2
joining together thege two guiding Members: #is axis afdotationxX2-X'2alsedeing=patallel or
substantially paraliel tohg hoom sq hatie gl ks folded a1 agaardion Joldan fhedaoom when it is

. I'he mo,

lowered. evice according to clai wherein the mast comprises a longitudinal guide rail,

and wherein theegdiiy RRFRBEAOF tie RIS sl EStipPises a traveller sliding along said guide

rail, this traveller being provided with a rotating spindle which extends over the axis of rotation X2-X'2
and which is received in anatiffictiopbearingr-sacired to theduft of tiedaik 2 tm The device

according to ¢laim. 3, wherein the, mas,comprises.a Igagitydinal guide,tail and yherein the guiding
member of the luff of the sall com%rises a tlila,veger gll%iggée\lon saird g(ﬁ'glje ragkglqsis trggeller being
provided Withjﬁﬂﬁﬁiﬂc}{‘&en}ag over thd axis of rotation X2-X12 and whosé end is provided with a

ball joint receietrin‘@multi-direcién&Phifgeédaring secured to the luff of the sail. 6. The device
according to claim 3, 4 or 5 wherein the guiding member of the leech of the sail is a slide which

comprises a sleeve gfidingraleng the guiding element ang which i previdags with eotating spindle
which extend%gggé%e gélghogg}laétioniézi)ér%byg {9ta£99ached to the others so
that it can be separated from the others, dismounted and

replaced.

11. The device according to one of the preceding
claims, wherein the mechanised wmeans of hoisting and
lowering the sail comprise means for tensioning the luff
and the leech of the sail 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 sgame height.



18 spindle being received in an antifriction bearing secured to the leech of the sail. 7. The device
according to one of the preceding claims, whereih*the sail comprises several panels, each panel being
hinged on the adjacent panel around a so-called "hinge" axis X1-X'1, parallel or substantially parallel to
the boom. 8. The devite=acaetding ta:elaimdi,-wwherein @aeh panelis hipgedstitne adjacent panel
via a portion gf flexible material, ahinge.gf & stannage %7 hedevice acgording e ope of claims 3 to
8, wherein at least qne of the ane!:s i% provided with a longitudinal batten which extends over the axis
of rotation Xi&t‘fgﬁg‘aidoﬁar%e e . The device according to one of claims 3 to 9, wherein each
panel is removably attached to the others so that it can be separated from the others, dismounted and
replaced.  11. THE devicerascordineporene of the bre ¥8GHG idaikis, AFh 8f8iR BRE tnechanised
means of hoisting, and.Jowesingtbe sailcomprise meansdortensioningdhe luff and the leech of the sail
in synchronized manner, so that at any time during the phases of hoisting and lowering the sail, the

fore and aft hARFHIPOIALS6f FRSsdld saitare At the SEmeHeidft 19 12. The device according to
one of the preceding claims, wherein the sail is made in fabric, in composite material or in metal.

13. Cargo or passenger ship wherein it is equipped with a mechanised device for manipulating a sail
according to one of the preceding claims.



