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1

This invention consists in improvements in or
relating to sailing eraft and has for one object
to provide a rig by which much of the ineffi-
ciency of hitherto known rigs will be eliminated
under the many changes of sail aspect with re-
lation to the wind direction which must be en-
countered when numerous changes of course are
necessary as, for example, under racing condi-
tions.

This main object is obtained largely by im-
proved means for controlling and maintaining
rigidly the arch or curvature of the sail by ad-
justing means which will ensure a smooth flow
of wind over the sail surface with the minimum
of turbulence. )

Broadly, the present invention comprises in

combination, a revolving mast of aerofoil or-

streamline cross section and a stiff sail having
a plurality of full length or substantial full

length battens extending from the leech to or

towards the luff of the sail, with means to ad-
just the flexure of the battens in order positively
to control and maintain rigidly the arch of the
sail. Preferably the mast is combined with
means which will close any gap which might
otherwise exist between the mast and the luff
of the sail. Such means may be in the form of
flaps or ailerons hinged to the mast on both
sides of the sail with their free edges extending
aft where they will engage the sail surfaces.

As a further aid to the prevention of waste
of wind pressure and turbulences of the wind at
the surface of the sail, a foot flap or flaps are
preferably provided to close also any space that
might otherwise occur between the foot of the
sail and the deck.

The invention also includes a sail when it is
stiffened by a series of parallel battens running
more or less fore and aft of the sail and ar-
ranged at initervals in the height thereof. Rach
of such battens is, at its forward end, constructed
in Y formation so that it terminates at the mast
end in two divergent arms at the extremities of
which are mounted rollers intended to travel in
mast tracks.

The sail is intended to be used in conjunction
with a mast which is mounted so as to swivel
about its general vertical axis, and the mast it-
self is preferably curved aft in a smooth and
comparatively slisht curvature, the mast tracks
on which the batten rollers run, following the
line of such curvature.

The mast is conveniently formed of two longi-
tudinal members each of which provides one of
the tracks or a pair of tracks for one of the
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roller sets, and these two longitudinal members
are braced by a connecting web. Forward of
this structure the mast is furnished with an en-
velope of streamline section and the rearward
edges of each of the longitudinal members is
formed with a key-hole section slot in which are
inserted correspondingly moulded portions of
two plates formed of resilient material and ex-
tending substantially the full height of the mast.
Each of the plates is of a width to cover well
over the divergent forward edge of the sail, and
the plates serve joinfly to close what is ordi-
narily a gap between the luff of the sail and
the mast.

The sail cleths from which the sail is built
up are formed in relatively narrow widths fas-
tening round the battens in a manner which
will hereafter be more fully described, and each
width is also formed with a V flare to corre-
spond with divergent ends of the battens.

The fore-and-aft width of the sail is greater
midway of its height than at its lower or its
upper extremities. It is convenient to employ a
telescopic boom to which the outer end of the

‘lowermost batten in use can be connected by

means of a strop. With the sail fully extended
the telescopic hoom will be closed up to some
extent, whereas when the sail is reefed down,

a relatively wider batten will be the lowermost

one in use and consequently the boom will be
extended.

Means, which will be described more fully
hereinafter, are provided for the stowage of the
reefed portion of the sail and also for stowage

‘when the sail is fully lowered.

The foregoing and other features of the in-
vention will be more clearly understood from the
following description of some preferred forms
of the example read in conjunction with the
accompanying drawings, in which: k

Figure 1 illustrates the side view of a mast,
main sail and foresail in accordance with this
invention;

Figure 2 is a view similar to Figure 1 show-
ing both sails in reefed condition;

Figure 3 is a view similar to Figure 1 of a
main sail provided with a gunter;

Figure 4 illustrates the sail shown in Figure
3 in reefed condition;

Pigures 5 and ba are together a sectlon on
the line 5—5 of Figure 1 but on a considerably
enlarged scale;

Figure 6 is an elevation on an enlarged scale
of the boom and lower portwn of the mast shown
in Figures 1 to 4;
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Figure 7 is a section on the line 7—1 of Fig-
ure 6;

Figure 8, also on an enlarged scale, illustrates
in detail the attachment of the sail cloth to
one of the battens:

Figures 9, 10 and 11 illustrate diagrammati-
cally different methods of stowing the sail or
a reefed portion thereof;

Figures 12,713 and .14 diagrammatically; rep-

resent various methods of overlapping the sail
cloths;

10

Figure 15 is an enlarged sectional view illus- -

trating a method of lacing the sail cloths . .to-
gether in the form illustrated in Figure 14;

Figures 16 and 17 diagrammatically ‘represent:
in section two different methods .of. supportmg,

a roller foresail, and
Figures 18 to 20 are diagrammatic represen-

15 =

tations of some essential relationships between... -

the main sail, mast and foresail.

20

Like reference numerals indicate like parts in--

the various figures of the drawmgs

The accompanying drawings. illustrate a pre-:

ferred rig-including all..the improvements:com- -
25

ing -within the scope. of the.present invention,
and-these will: now -be- described in -detail -and

for the sake-of convenience under a number of

detailed headings. -

Mast—The mast 20:-as shown clearly in the
section in-Figure 5 is of .streamline cross section
and may-be constructed from-any one or a com-
bination of a number of different materials such
for-instance as Dural sheet-or low pressure lami-
nated skins with transverse formers and verti-

cal members-in light alloy, or of .other-desired:

materials -of a seaworthy nature, -the covering
being- preferably. applied .on -the  stressed. skin
prineiple.

- In- the example -illustrated the lead--

30 ::

35 .;

ing edge fairing is preferably a- hollow -member -

shaped to..the required- streamline form -and

braced -by two longitudinal members 2{ which-

latter are.interconnected and.are.braced by.an

interconnecting ‘web.22.  The hollow envelope. of
streamline form.is attached forward of the. lon-:

gitudinal members 21.and its edges are received
in - rebates. formed .
flanges.23 .on. .the members 21.

40 -

-45

in. forwardly - projecting .

Extending rearwardly.from. the members:21- .

are other.side. flanges: 24 each formed through-
out. its length with a slot 25 of key-hole section

rial. -

-bo
in which are inserted correspondingly moulded:..
edges of two.plates. 26.formed of resilient mate--

The plates- 26 may. be moulded from rubber..

composition. or other. preferred -material having..

the necessary resilience and extend substantially. .-

the full height of the mast. The hollow forward.
section flanges 24 and .plates 26 constitute as-.a ..
whole a streamlined structure and.the.plates 26 .

serve to close. any gap which in the more usual
rigs in use exists between the Iuff.of the sail and
the mast. . The plates 26 also enclose the inner
ends of the sail battens which will be deseribed
more fully hereinafter.

As shown diagrammatically in.Figures 1 to 4.
the mast is stepped on a rotary shaft 27 which.
extends below the deck and allows the mast o

revolve freely through approximately 180°.

mast however may be stepped at the deck level.

but whatever arrangement is used for. this pur- -
pose the mast itself is mounted so that it can.

revolve about ifs longitudinal axis.

55
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As an alternative fo the flexible plates 26 -flaps..
hinged to the mast could be substituted-and in.
whatever form they are provided they will serve. -
to close any gap which might otherwise exist be=-

7%

4
tween the mast and the luff of the sail and will
partake of the streamline form of the mast.

The mast is of a vertical cantilever design
which renders unnecessary the usual rigging
stays, shrouds, struts and the like which create
unnecessary windage or drag and thus affect the
overall efficiency of the rig. In large rigs, say
with masts over 36 ft. in overall height, it may
be:necessary to.introduce two: stays -or shrouds
leading-up to the foresail head-sprit-on the mast
at the point immediately above the centre line
of:rotation of the mast. In this form of rig a
slightly: lighter mast section may be employed
with a consequent saving in weight.
Sail—The main sail is a triangular sail spe-
cially shaped as shown in Figures 1 to 4 and is

" such ‘that its maximum fore and aft dimension
“oceurs intermediate the upper and lower ends

of the sail,-this shaping being clearly shown in
Figure 1.

The sail is formed.-from. a number of separate:
sail cloths 2% of relatively narrow widths con-
sidered.in- the vertical direction of the sail and -
the edges. of these sail cloths. are formed so-that. -

the meeting -edges of adjacent sail cloths can be - -

secured-.round. battens .80. Figures.12 to 14 il- -
lustrate some forms in-which these edges,-which -
extend fore and aft, can.-be formed and.inter=
connected. As shown in Figure 12 each cloth.
near.its.edge is provided with -two spaced- lines:
of eyelets 31 such that the edges will be .passed. . .
around.opposite sides of the batten 30 when the .
two. lines. of eyelets will be .in. register. with one.
another-and the cloths are.then secured -together -,
and round the battens by lacing 32.

Figure -13 . illustrates..a modification.in which:-
the actual edges of the sail cloths 29.do not pass. .
round .the battens 38.. The.edges. however- are.
provided with 2 line of eyelets 31.and two.canvas
side sheets 33, also .provided with lines -of: eye-.-
Tets to register with those.in.the two sail cloths..
are attached on either. side of. batten 30.and are
laced to the edges of cloths 29. .

In. Figure 14 a further modification.is shown
in whieh each sail cloth 28 is woven with a Y sec-. .
tion or split .selvedge and both. limbs. of .each -
selvedge. are.provided .with.. lines..of eyelets 31.
Thus the selvedge edges of one cloth may be .
passed: round the batten 30.in.one direction.and:.
the 'sitnilar, edges of the.adjacent cloth. are.-
passed round. the batten on the: outside.of the
selvedges. of the companion cloth and.the four -
sets of eyelets on both sides of the batten are .
then laced together.

Figure 15_illustrates one manner in which the.:
lacing can be effected.

By constructing a sail. in. this manner. each«
batten, is totally enclosed by.the .sail. cloths at.:.
their . Jongitudinal. interconnections and,. as. .
shown . in Figures 1.i0. 4, the battens (and the..
sail cloth.junctions) preferably. extend.fore and -
aft . with _a slight downward rake.from.the Iuff .
towards .the leech of the sail. .

Although lacing  has. been described as. the..
means for interconnecting the sail cloths bolts..
and nuts may be. employed. passing. through the
registering sets of eyelets or any.other preferred...
form .of clip may be utilized. .

It will be appreciated that the sail as-a whole... |

can_thus be built up without sewing whatsoever;
and. a. damaged- or unsuitable .sail. cloth: can. be .
quickly changed for another without. difficulty. .
and .without-having .to repair or dismantle the-
whole sail.. .
Battens—As shown. in Figure.8 each batten. .
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carries at its end a roller or rollers 34 and &
quick release catch 85. A rope can be threaded
into the space between the arms of catches 3%
s0 as to engage roller 34 and this rope is used
for producing the requisite curvature of the sail
in a manner to be described later.

The battens at their forward ends are con-
structed in Y formation so that at the mast end
each batten terminates in two divergent arms
40. At the ends of these arms are secured
brackets 41 each supporting a pair of rollers 42.

Mast track.—Each of the longitudinal mem-
bers 21 is formed with a channel 43 which is
substantially enclosed except for the opening
through which the brackets 41 extend, the re-
quisite clearance being provided between the sides
of the channel openings and the brackets. In
each channel 43 are two roller tracks 44 and 45
respectively, the track 45 being a V section track
whereas track 44 is a plain track. The wheels
42 in each bracket are so mounted therein that
one will engage a track 44 and the other a track
45 although the rollers are not necessarily in en-
gagement with the tracks simultaneously. By
providing the two tracks however it is ensured
that, irrespective of the direction and pressure
of the wind on the sail, a free rolling action
of the rollers on the tracks is always afforded
without binding.

The sail cloths are formed, in addition to any
split selvedge such as that already described,
with a V flare of double thickness to enclose with-
in each of the double thicknesses one of the limbs
49 of the associated batten.

Guntier—In Figures 1 and 2 the main sail is
shown as being devoid of any rigid upper exten-
sion; but in Figures 3 and 4 the sail is shown as
furnished with a gunter 58, and this member will
be furnished with rollers as at 51 to run on the
tracks 44 and 45 in a manner similar to that al-
ready described in connection with the batten
rollers.

The mast is shown as smoothly and slightly
curved aft from its base to its upper end and
the gunter will be similarly curved.

Within the hollow forward portion of the mast
rollers 52 are mounted to rotate about fixed
pins, and over these rollers the main halyard 53
is guided and at its lower end is taken on to
a winch 54 referred to in more detail below.

Boom.—In place of the usual single spar the
boom is now of telescopic construction com-
prising

(a) an outer sleeve-like member 60 pivotally
mounted on a pin €1 supported in a two-armed
bracket 62 secured to the mast near the foot
thereof, and

(b) an inner extensible member 63 guided to
slide longitudinally within the outer member.
Such a construction is diagrammatically illus-
trated in section in three different forms in PFig-
ures 9 to 11. While the actual means to guide
the two parts in sliding relationship are not
shown in detail it will be understood that the
inner telescopic member 63, which is shown as
formed in T section for strength, will be received
in adequate guides in the outer member 60. The
desirability of a boom of telescopie cross sec-
tion is engendered by reason of the shape of the
main sail and the desirability, whether the sail
is reefed or non-reefed, for the free end of the
boom to terminate substantially at the edge of
the exposed portion of the sail. Thus with the
sail fully extended as in Figure 1 or Figure 3 the
boom will be fully telescoped whereas when the
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sail is reefed down as in Figures 2 and 4 the inner
portion 63 will be drawn out to accommodate the
increased fore and aft dimension of the sail at
what, in its reefed condition, will be its lower
edge.

Stowage of muain sail—To provide for stowage
of the reefed portion of the sail, or for the whole
of the sail when it is fully lowered, alternative
means may be provided as shown for instance in
Figures 9 to 11. In Pigures 10 and 11 the reefed
portion of the sail or the sail itself is shown as
rolled up on the battens themselves either within
the outer member 68 of the boom or within an
additional bag 84 attached to and depending be-
low the boom member 60. During stowage of
the sail, the divergent arms 4@ of the battens are
closed together so as to enable the battens and
the rollers thereon to be compactly rolled with
the sail. When used as in Figure 11 a longitudinal
slot is provided in the member 60 in order to al-
low the sail to enter into the interior of that part
but in this form the boom will have to be of
the necessary maximum length without the inner
telescopic member 63.

As shown in Figure 10 however the telescopic
boom can be used and an entrance slot is pro-
vided between one edge of bag 64 and the mem-
ber 60.

In Figure 9 the sail is wound on to an auxiliary
boom €5 spaced above the main boom member
80 and the actual winding of the sail on to the
battens or on to the auxiliary boom 65 can be
carried out by means of end fittings fixed flex-
ibly or telescopically to the mast itself and to
the clew of the sail. These attachments how-
ever are not illustrated in detail. Beneath the
boom and extending the full length thereof there
is preferably provided a flexible or hinged fin 66
which ecan rub over the deck surface at its lower
edge and which will serve to close the gap be-
tween the boom: and the deck.

Control gear—The whole of the control gear
for manipulating the sail and the mast is prefer-
ably provided by several winches which, in the
form illustrated are intended to be ratchet
winches but may be of any other preferred form.
These winches are provided in the following man-
ner and to fulfil the following adjustments: -

1. A winch mounted on the deck may be fur-
nished for rotating the mast about its longitu-
dinal axis in order that it may present its most
favourable aspect to the wind,

2, Boom and mast control: This is provided by
means of a ratchet wineh having a worm 70 and
supported in a bracket 7{ fixed in the mast
structure and meshing with a toothed gquadrant
12 carried by the forward end of the boom. Thus
by rotating the worm 78 by means of the winch
handles 13 the relative angle between the mast
and the boom can be adjusted either to port or
starboard.

3. Sheets: The boom is stepped down to the
deck by means of a main sheet 74 and this sheet
is conveniently operated by a ratchet winch not
however shown in the drawings.

The mast is not necessarily operated by a winch
and the control of the main sheet may be relied
upon to control the combined movements of the
mast and boom, these movements conforming to
an enforced curvature of the sail by means of
batten flexing gear.

4. Batten fiexing gear: Although this may be
provided in various forms it is conveniently ef-
fected by means of the leech rope 36 which passes
over the rollers 34 at the ends of all the battens.

.This leech rope is rigidly connected at its upper
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end to:the peak: of: the:sail and:at:its: lowerrend:s
is taken-down -on-to a winech:75 «(Figure:6).sou
that a-downhaul ¢an-be effected on-leech rope:36:=
to any- desired extent .in order:to.flex-the sail::
battens 30 to whatever degree is desired. Thus:y
a curvature of the’sail-can be-mechanically ef=
fected by-the aid of the winch' 15;1eech rope 36 &
and-battens 38 so0-as to produce a curvature best -
suited to:the sailing-eonditions and.not, as: hith-=--
erto; dependent entirely upon-the wind:pressure;:ig
shape of-the sail and the-adjusted aspect there=--
of.:

By the use-of the worm- and quadrant:70;:12:1
the boom can.be swung, relatively to:the:mast, -
either-to port or: to starboard before: the -flex=/ 15
ing of ~the battens occurs: so-that it -is - possible::
to -create-a curve-or arch in the -sail‘on-either:
hand at will.:

Hdlyords~—The -main: halyard as ‘Has- already: -
been-stated, is operated from winch 54" o that by »g
turning this winch in-one dirféction-or the other:
the sail: can be either hoisted:or lowered:at will’”
as is ‘necessary. ‘

So far the invention has been described in rela=-
tion only to the main sail but it is to*be under-. gy
stood that head sails ‘'of all kinds ‘or'a spinhaker-:
may-also-be used as part-of the complete:rig:of -
the vessel.

In the case of a head sail‘such for example as-

a foresail, the present invention includes:an-im=: g4
provement by means of which the tack of-the sail -
can be carried athwart ship beyond the midships-~
position, either-to port or to starboard. For this
purpose; and as illustrated in Figures'l to' 4 and:-
19 and-20-the tack of the foresail-80%is anchored -gg
to the end-of a strut 81 hinged:to the mast at:82"-
and:controlled by sheets 83-in order~to position«
the strut 8i relatively to the fore and aft’'centre -
line of-the vessel.: The struf may be used in the -
midships position-when required’ thus- position- 44
ing the leading edge of-the foresail in‘the-ususl"
position: In order however to effect the optimumy
position- of -the foresail relatively: to: the:maini:
sail -and-to ‘the wind diréction the:strut-81-may-:
be swung to-any desired -extent either<to port, as:--
in Figure 19 or to starboard as in Figure:20 from-45
the- midships position:: In Figures :19+'and =20~
the wind dirsction for which adjustment of the-
strut 84 has been madeiis indieated by arrow-84:

THe invention also includes:the useof & rolleF:
or shell to which the leading edge-of fhe-sail is50
attached and which is itself ‘of streamline -sec=--
tion. THhis rollér or shell is indicated in’'Figure I-
at 85'and two alternative formsthereof-are shown-:
in section on enlarged scalesin Figures:16 and 17.-

Iii the form shown in Figure 16 the shell 85%55
is streamlined and is intended to-rotate about -
its longitudinal axis on a rod or the like 86" THe =
foresail 80 can be reefed or completely ‘rolled up:::
by turning the shell 85 around its-axis and -in--
Figure 16 a partial reefing of the sail is indicated.60

In the form shown in Figure 17 the foresail-80-
enters the interior of shell 85 through "a-slot 81+
extending throughout the whole. or-the-majéer -
length of the shell and within the shellis:a rolle:’
88 .to- which the leading edge: of: the foresailis 65
connected and- on which the sail can be rolled-
so as to be contained within the shell 851

When sailing “off”” the wind a great increase=:
in .leeward .pressure ' may -be obfained by’ un-:-

rolling the foresail to its maximum extent and-70 -

thereby overlapping the main:sail.”- WhHen+sail=
ing “on the wind by shifting “the:tack: of-+the=
foresail to:leeward ‘and at-the same-tinte, if re=--
quired;: shifting the clew of the main-sheets‘to’
windward;-a pattern-of:-sails:is presented-into'7g

8
the*wingd whichno existing known Kind ‘'of tigican
provide: Thérigidarching of the main sail- gvoids’
flapping-when luffed -up:infothe: wind: "

The: foresail tack ‘may ‘be:shifted either -to::
windward or leeward: eitlier-by means of the strutiv
or jib-boom illustrated:or by:means:.of ‘a::deck~ -
horse-or-other fitting housed:on the deck, of ‘the
vessel’itself. " The tack-of ‘the foresail will be led:"
to tlie deck~horse or equivalent fitting andshiftéd

-athwartship by appropriate gear as:desired::

The:purpose: of::shifting the.tack is to create -
the correctisloteffect between it and the main sail-
and in-the-case of 4 large:vessel itis preferred to::
use-a -deck-horse or the:like rather than-a strut:
or -jib-boom.-

While"the:'main’ sail -in .general  outline -re~:-
sembles s Beirmudian-sail it différs from this type =
in thatat-its lower portion: the leech of the sail:™
is cut: away-so'that as:it nearsthe deck it curvess

slightly forwardly as:alréady described: "

Thé peak-of the: foresail is preferably carried -
by ‘a-bracket 89-extending forwardly from. theé.::
mastand the connection between the foresail'and -
the bracket: 8% is .on.a vertical ‘centre line: pass=+
ing:through the axis of rotation of the mast that -
is to:say-passing:through the axis:of- rotation of:
shaft ‘27. ~ Thus despite the: curvature of mast .-
20 the position-of the top:of the peak of the fore- -
sail will remain unaltered as the mast is turned-:
aroundits:vertical axis.

Similar- gear to-that- described-above may he::
associated in ancther variant of:the present in-:-
vention, with a mast set-in-a tabernacle so that ::
it may be lowered to the'deck.' In:this version-of
the:invention; the boomis attached to a vertical
revolving memiber of the tabernacle, preferably--
in the: form of::a tube,-and . theé worm gear and -
quadrant: similar-to 10, .72 'Wwill ‘operate’ respeg=: -
tively off ithe tabernacle ‘tube and the boom:.  The

.mast:itself will'be fixed:-to the tube by means-of-*

two-brackets and pins:arranged ‘vertically ‘above: -
one ancther so that when the lowermost pin-is-
removed-the -mast will'swivel -on: the -upper one
so that it may-be lowered with ease to the deck:-
leaving the boom~in'situ attached to the:tube:r+
The: operation of ‘the main sail is ‘generally ds
follows. When the main sail’is furled -in the+-
boom 807and it'is desired to raise-it to its extended+-
position; the winch 54 is ‘turned to-wind up-the «
main halyard 93°Which raises the main:sail -from -

‘itsifurled:position in the boom 687+ As:the: sail

is raised thie battens 30follow along with it.: The:-
rollers 42 upon the divergent arms 40 of the bat~ -
tens:are- manually inserted- in  the:chdnnel 4%
and:ithe quick release-catch 85:is -engaged about "
the leech-lirie- 86.7" As’ each ‘batten rises oubt-of-+
the boom member 63 these manual operations:-
are-carried: out so -that when the main sail‘is
completely raised or extended all of the rollers 42%:
are-in engagement: with- the proper surfaces of =
‘the .channel §3 and-the -quick--release-catches-~
arein‘engagement about the leéch line 36: When -
the sail is raised to the:desired-position-the bat-:-
tens 387dre bowed to:the proper extent by tight---
ening -the: leéch ‘line 36 -through the wineh 75.-
‘Whien :theleéch line -is tightened ‘it tehds to ap---
proach a straight lirie from the top of the mast -~
to the'winch T57dnd accordingly causes the-bat«=:-
tens to bow: forming -a controlléd arch in the sail:”
I'¢claim:

1.:A Aore-and-aft fsail rig: for-a marine ves= -
sel:comprising in:combination, a mast, a fléxible
main-sail:tapable of being arched as a whole over:
substantiglly iits full drea, o plurality-of-resilient:-

“patténs-fixed at’ different-heights -to-the sail ‘and*
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extending from the leech to the Juff thereof, each
said batften being capable of flexure fo bowed
formation laterally of the sail over a substantial
portion of its length, a leech line for controlling
and maintaining arching of the sail, and guide
means at the free ends of the battens adjacent
the leech for receiving the leech line, said leech
line and its guides being disposed in a path which
is bowed towards the mast, whereby hauling on
the leech line tends to siraighten the leech and
thereby exert a thrust along the battens for flex-
ing them to produce arching of the sail.

2. A fore-and-aft sail rig for a marine ves-
sel comprising in combination, a mast of aero-
foil cross section, a fiexible main sail capable
of being arched as a whole over substantially its
full area, a plurality of resilient battens fixed at
different heights to the sail and extending from
the leech to the luff thereof, each said batten
being capable of flexure to bowed formation
laterally of the sail over a substantial portion of
its length, a leech line for controlling and main-
taining arching of the sail, and guide means at
the free ends of the battens adjacent the leech
for receiving the leech line, said leech line and
its guides being disposed in a path which is
bowed towards the mast, whereby hauling on
the leech line tends to straighten the leech and
thereby exert a thrust along the battens for flex-
ing them to produce arching of the sail.

3. A fore-and-aft sail rig for a marine ves-
sel comprising in combination, a mast rotatably
mounted about a substantially vertical axis, a
flexible main sail capable of being arched as a
whole over substantially its full area, a plurality
of resilient battens fixed at different heights to
the sail and extending from the leech to the luff
thereof, each said batten being capable of flex-
ure to bowed formation laterally of the sail over
a substantial portion of its length, a leech line
for controlling and maintaining arching of the
sail, and guide means at the free ends of the bat-
tens adjacent the leech for receiving the leech
line, said leech line and its guides being disposed
in a path which is bowed towards the mast,
whereby hauling on the leech line tends to
straighten the leech and thereby exert a thrust
along the battens for. flexing them to produce
arching of the sail.

4. A fore-and-aft sail rig for a marine ves-
sel comprising in combination, a mast, a flexible
main sail capable of being arched as a whole over
substantially its full area, flaps extending from
the mast on both sides of the sail to close the
gap between the mast and the luff of the sail,
a plurality of resilient battens fixed at different
heights to the sail and extending from the leech
to the luff thereof, each said batten being capable
of flexure to bowed formation laterally of the sail
over a substantial portion of its length, a leech
line for controlling and mainfaining arching of
the sail, and guide means at the free ends of
the battens adjacent the leech for receiving the
leech line, said leech line and its sguides being
disposed in a path which is bowed towards the
mast, whereby hauling on the leech line tends
to straighten the leech and thereby exert a thrust
along the battens for flexing them to produce
arching of the sail.

5. A fore-and-aft sail rig for a marine ves-
sel comprising in combination, a mast of aero-foil
cross section, a flexible main sail capable of be~
ing arched as a whole over substantially its full
area, flaps of resilient material extending from
the mast on both sides of the sail to close the
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the mast and flaps constituting as a whole a
streamlined structure, a plurality of resilient
battens fixed at different heights to the sail and
extending from the leech to the Iuff thereof, each
said batten being capable of flexure to bowed
formation laterally to the sail over a substantial
portion of its length, a leech line for controlling
and maintaining arching of the sail, and guide
means at the free ends of the battens adjacent
the leech for receiving the leech line, said leech
line and its guides being disposed in a path which
is bowed towards the mast, whereby hauling on
the leech line tends to straighten the leech and
thereby exert a thrust along the battens for flex-
ing them to produce arching of the sails.

6. A fore-and-aft sail rig for a marine vessel
comprising in combination, a mast of aero-foil
cross section, a flexible main sail capable of being
arched as a. whole over substantially its full area,
a plurality of resilient battens fixed at different
heights to the sail and extending from the leech
to the luff thereof, each batten being constructed
at its forward end adjacent the mast with two
divergent arms extending beyond the luff of the
sail and carrying rollers to engage the mast and
hold the forward end of the batten against lateral
movement relatively to the mast, each batten
being capable of flexure to bowed formation later-
ally of the sail over a substantial portion of its
length, a leech line for controlling and maintain-
ing arching of the sail, and guide means at the
free ends of the battens adjacent the leech for
receiving the leech line, said leeech line and its
guides being disposed in a path which is bowed
towards the mast, whereby hauling on the leech
line tends to straighten the leech and thereby
exert a thrust along the battens for flexing them
to produce arching of the sail.

7. A fore-and-aft sail rig for a marine vessel
comprising in combination, a mast of aero-foil
cross section, a flexible main sail capable of being
arched as a whole over substantially its full area,
a plurality of resilient battens fixed at different
heights to the sail and extending from the leech
to the 1uff thereof, each batten being constructed
at its forward end adjacent the mast with two
divergent arms extending beyond the luff of the
sail and carrying rollers to engage the mast and
hold the forward end of the batten against lateral
movement relatively to the mast, the sail cloth
of the sail being furnished at the forwardly
directed edge with a V-flare to accommodste and
enclose the divergent arms of the battens, and
each batten being capable of flexure to bowed
formation laterally of the sail over a substan-
tial portion of its length, a leech line for cen-
trolling and maintaining arching of the sail, and
guide means at the free ends of the battens ad-
jacent the leech for receiving the leech line, said
leech line and its guides being disposed in g path
which is bowed towards the mast, whereby haul-
ing on the leech line tends to straighten the leech
and thereby exert a thrust along the battens for
flexing them to produce arching of the sail.

8. A fore-and-aft sail rig for a marine vessel
comprising in combination, a mast, a flexible
main sail capable of being arched as a whole over
substantially its full area, a telescopic boom for
the main sail, a plurality of resilient battens fixed
at different heights to the sail and extending from
the leech to the luff thereof, each said batten
being capable of flexure to bowed formation later-
ally of the sail over a substantial portion of its
length, a leech line for controlling and maintain-
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ising-arching 'of the.sail;:and guide:means at-the
- freerends: of -the:battens adjacent. the-leech:for
~sveceiving the:leech line,:said;leech:line:and. its
~guides:being :disposed-in:a: path which:isibawed
~towards:the mast, whereby hauling -on the:leech
»dine dendsrto straighten:the:leech :and thersby
- :exert-a-thrust:along-thebattens:for flexing-them
=it produce-arching of: the:sail.

9. A foresand-aft sail-rig for. a-marine:vessel
rcomprising -in -combination,--a,. mast,. a:flexible
~main-sail-capdble of being arched.as a- whole aver
wsubstantially its: full-area; a. telescopic boom.:for
- the.main:sail,-a plurality -of-resilient::hattens
;:fized:at different heights to the:sail-and.extending
=from’ the :leech -to:ithe.luff -thereof; -each -said

batten:being capable-of:flexure to-bowed:forma-
+:tionlaterally ofithe. sail: over:a:substantial por-

stionsof its-length, aleech line for controlling-and
somaintaining rarchingof »the:sail, said:leech: line

r/being rconnected :at: its upper -end- tothe:=peak of: 2

=:the:sail and at its lower -end to'a winch on a-boom
sfor-the sail foreffecting a down-haul.onthe leech
sline;:and guide stots at the free ends:of thebatiens
remote from the mast-ahd adjacent-the leech-for
-.slidably Treceiving:the leech line, said-leech:line:
andiits :guides being idisposed:-in a:path-which is
+‘bowed-towards the :mast- whereby hauling:on:the
wwJeech’ line by:the:winch -on -the -boom :tends to
‘stra1ghten -the: leech :and -thereby:exert a:thrust
;. along -the:battens for flexing ‘them: :to-produce
sarehing ‘of ‘the sail.
110: A forezand-aft:sail rig for a marine vessel
- :comprising in-combination; a:mast of ;aero:foil
;. aeross:ssection,: a. flexible main -sail -capable. of

.being: arched :as..a-whole. gver _substantially - its 3

~fullarea; a.-telescopic-booni-for the said . main
-sailysaid-boom:incorporating a hollow: portion:for

-stowage.of -the. rolled-up:sail, a -plurality.of.re-
-ssilient battens fixed at different heights:to-the
»sail-and .extending from. the-leech-to-the. luff
-.;thereof, each.said:batten being capable. of flexure
5: :to. bowed: formation :laterally of-the-sail .over a
-+ substantial portion-of.its- length, a-leech line:for
~-controlling- and. maintaining arching -of the:sail,
+rand-guide means.at-the free ends of the battens
.- adjacent - the-leech for receiving the leech line,
10.: said-leechline:and its guides being-disposed:in a
--path: which is- bowed towards the.mast, whereby
~ hauling on- the:leech line tends to straighten the
-«leech-and thereby exert a thrust-along the battens
--for flexing- them- to. produce -arching of the-sail.
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