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-This invention relates to-novel and: useful im-
provements in sail constructions-for use on.vari«
ous:and sundry types of sailing:craft.

An object. of this-invention is to prev1de a flexi-

ble, airfoil type of sail body- which: will-alter: its -

contour in response- to: various -air:pressures.in
such a way as to improve the-sailing-characteris-
tics: of ‘2 eraft and to improve: the. gerodynamic
qualities - and behavior of the sail as:- it. passes
through: the air and as-the:sail together -with-the
craft-is-urged through. the water by means-of the
air pressure-oceasioned-by-the wind:- eurrents-~iz~10i—
dent to the sail body.

-Conventional sails;. congisting.-of-.a s1ngle sheet
of: canvas which- becemes:a. cambered. surface in
response to wind. pressures are: aerodynamically
inefficient.  This invention. provides-a sail-body
which: will assume:the- conteur. of an ~aixfeil in
action. It-will then-have much: higher aerody-
namic. efficiency as regards.its effective-thrust to
drag ratio. It-is so designed that.it- will.aute=
matically assume the proper contour: in: response
to incident winds: -

- 'The feature of: the 1nvent10n re51des in: the cen-—
struetion which. includes-a: curved: leading -edge
member, or mast, having an: open-.back .and: at

least -one. vertical guide ‘bub; preferably- two-rdis-

posed within the leading edge membeyr:and. shoes
mounted for-slidable-movement: disposed:;on the
guide-or guides with: tubes-carried. by: the shoes so
that a flexible- -member- may ‘pass-through.-each
tube  and—be directed: rearwardly, the flexible
member having attached at its ends a long batten
which may be of one oritwo piéce construction
but which.is carried by a flexible body and-specifi-
cally in long batten pockets formed. by-suitable
material secured thereto dlsposed between spaced
sail surfaces of the body; and cross members con-
nectmg the battens.

Ancillary objects and: features of noveltiv‘ Wﬂl
become apparent.to_those: skilléd”in the:drt; in
following. the description:of:the  preferred:form
6f the:invention, illustrated im: the accompasnymg
drawings, wherein:.

Figure 1 is an. elevatlonal v1ewﬁof the sail con-
struetion;

_ Figure 2 is a sectional view-taken substantially
onthe line 2—2 of Figure: I-afidiin the diredtion
of the arrows;

Figure 3 is a fragmentary perspective view of
the sail construction:

Figure 4 is a fragmentary fransverse sectional
view in enlarged scale showing internal structure
of the sail mechanism;

Figure 5 is an enlarged detail of construction
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2 .
taken on-the-line 5—% of Figure: 1 and:in: the ai-
rection of the arrows; and-

* Figure 6'is' a series:of schematic views: shomng
the‘functional operation: of the structure:. -

The structure of ‘the- presetit invention -Has
been made’ with  a view' to-.commercial feasibility.
To this end it is: necessary that the structure be
relatively:: simplified, easily fabricated and: re-
moved. Accordingly, a-leading edge member {0
whichis" smoothly curved in.cross section: and
Which has an open b'ack is adapted’for substan-
mounted on the craft: as: to »be capable of rotary
motion on-its vertical axis so as to:permit proper
alignment of the sail structure with incident air
currents. The said*leading: edge member has:a
vertical -partition 12 with a. plurality of “cross
members disposed- therein - supporting - rails or
guides 14 and 16; respe¢tively. ~These rails or
guides-have:pairs of shoes: I8 and 20, respectively,
moeunted  for -slidable: 'movement: thereon. THe
guides are preferably formed with side-grooves
therein and the:shoes have complementsl fongues
disposed in the grooves so that:the shoes are
capable of only: vertical movement.: THere are a -
number of pairs of: sucky shoes: #8 and’ 2¢: dlsposed
inthe guides:

- Pixed to edely pair-of shoes is a tube 22 having

flarediends 24 and:26; respectively; directed back-

ward towsard: the-trailing edge of the structure.
Aflexible element or meémber as & cable 28 is:dis-
posed-inx each fube. “At-each end of the flexible
member 28 there is a-fastener 30 releasably fixed
to-a ring-32 provided on 8ail surfaces 34 and 36,
respectively, of g flexible body member.

The sald ﬁeXIbIe body member is preferably
spaced sall surfaces 24 and 36; Jomed together at
the trailing edgeby means- of stitching 38 or-the
Tike. The body: is cut tothe desited specifica-
tions' to form-a- substantlally conventlonal sail-
shaped’ ‘member.

Spaced strips” 40 of ‘o ‘material sinrilar to- that
of “the "sail surfdaces -are -stitchéd -or - otherwise
secured to._the mterlor aspect of each sail sur-
face 34 and 36, forming. batten. pockets: for. the
d1spos1inon of.. ﬂex1ble ‘battens 42. and.44, respec~

.tively. It is noted that the 111ustrat10n shows

the batten made of one piece. However, it is
contemplated to use either one or two piece con-
struction. In the single piece construction as
disclosed in Figure 2, the two halves of the bat-
ten generally are considered individual battens.

The leading edge portions of the body are
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disposed slightly within the open back of the
leading edge member 10 thereby positioning the
ring 32 within the leading edge member although
the ring may readily be removed from engage-
ment with the clamp 30 by simply pressing the
flexible body inwardly slightly.

A number of cross members 48 are disposed
between the sail surfaces 34 and 36 and pass
through suitable openings in the batten pockets
so that they may connect with the battens 42
and 44 by means of eyes which are formed on
the ends of the cross members.

10

In operation various wind pressures applied
to the sides of the sail construction -force the - -

sail construction to assume the position as shown

at 50 in Figure 6, or at 52 in Figuie 6. When

15

there is a direct head wind, -the- sail -structure. -

assumes the position 56 shown in Figure 6.

At the lower edge of the body there is an elas-
“tie strip 58 fastened, having eyelets 60 therein
so that the string or rope 62 may pass there-
through so that it also may be wrapped around
‘the boom or pole 64. This boom is ‘attached to
the leading edge member or mast in the conven-
‘tional disposition. The elastic strip 58 permits
a certain degree of vertical resiliency in said
surface 34 and 36 permitting them to maintain
an aerodynamically smooth contour in all p0s1-
tions relative to incident air currents.
~ 'The sail construection will, in operation, be
made to function as an airfoil by properly ad-
Jjusting its angle of incidence to wind currents.
It will thus provide g higher degree of impelling
thrust to the forward motion of the sailing craft
4n proportion to its drag than would a conven-
tional single surface, cambered sail. This be-
havior characteristic will materially increase the
-efficiency of the sailing craft when it 1s sailing
-close-hauled or on a broad reach.

‘The general construction will permit removal -

of the sail construction from the sailing craft
when not in use.

Having described the
claimed as new is:

1.-A-sail construction compnsmg a leading
edge member adapted for substantially vertical
disposition on a boat, a flexible double surfaced
sail body, means operatively connected with said
body for restraining the body from flexure be-
- yond - a  predetermined position in' response to
air pressure, means-adjustably supported by said
leading edge member for retaining said restrain-
ing means including rails, shoes slidably disposed
on said rails, tubes carried by said shoes, and
said body restraining means having a part there-
of -carried by and slidably disposed in said tubes.

2. A sail construction comprising a leading
edge member adapted for substantially vertical
disposition on a boat, a flexible double surfaced
sail body, means operatively connected with said
body -for restraining- the body from flexure be=
yond a predetermined position in response to air
pressure including members forming pockets in
said sail body, battens disposed in said pockets,
flexible elements connecting pairs .. of  battens,
rails disposed in said leading edge member, shoes
mounted for sliding movement on said rails, and
means having said flexible elements disposed
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_therein and secured to said shoes for slidably

supporting said elements,

3. The combination of claim 2, and a boom
operatively connected at an angle with said lead-
ing edge member, and resilient means secured
to said flexible body connecting said sail body
with said boom. -

4. In a sail construction, a substantially airfoil
shaped flexible body movable in response to
various directional air pressures to assume var-
ious corresponding positions and a leading edge

- member having one pair of edges of the body dis~

posed therein, pairs of battens carried by said

body: and means connecting opposite battens of

each pair, flexible elements secured to the ends
of the battens of each pair, and means carried
by said: leading edge member securing said ele-
ments to said leading edge member including a
plurality of shoes and vertical guides having said
shoes disposed thereon. )

5. A sail construction comprising a curved
leading edge member having an open back and
at least one vertical guide disposed within said
leading - edge . member, shoes disposed on said
guide and tubes carried by said shoes, a sail
body formed of two thickness of flexible ma-.
terial joined at the trailing edges thereof form-
ing two sail surfaces, longitudinal members car-
ried by said mafterial and forming pockets, and
means disposed in said pockets and said tubes
for transmitting movement of one of the thick-
nesses to movement of the other thickness of
material.

6. A sail construction comprising a curved
leading edge member having an open back and
at least one vertical guide disposed within said
leading edge member, shoes disposed on said
guide and tubes carried by said shoes, a sail body
formed of two sheets of flexible material joined
at the trailing edges thereof, members carried
by the inside surfaces of said sheets forming
pockets, and means disposed in said pockets and
said tube for transmifting movement of one of
the sheets to movement of the other sheet of
material and including pairs of battens, the
battens in_ each pair being connected together
at the leading edge by flexible elements disposed
in said tubes.

7. The combination of claim 6, and a plurality
of cross members disposed between said sheets
and secured to said pairs of battens.
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