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1
PIVOTING BATTENS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of, and incorporates by
reference, the entire disclosure of U.S. Provisional Patent
Application No. 60/223,751 filed on Aug. 8, 2000.

FIELD OF THE INVENTION

The invention relates generally to moveable structural
members for supporting pliable sheets of material, and more
particularly, to moveable battens for use in roller-furling
sails.

BACKGROUND OF THE INVENTION

The use of battens, rigid or semi-rigid members, is known
in sail making as a technique for supporting sail shape.
Battens may be used, for example, to support the pliable
fabric of a mainsail in a roach that extends well beyond the
straight line formed between the head and the clew of a sail.
Although battens can significantly improve sail shape, they
create an impediment to certain sail stowing techniques,
such as roller furling.

When roller furling is employed, a sail is furled and
unfurled by wrapping the sail about a rotating member, such
as a foil, that may be rotatably mounted about a forestay for
a jib or genoa, or contained within a mast for a mainsail.
Rotation of the rotating member may be controlled using
control lines of rope or cable wrapped about a drum, in
conjunction with motors, winches, and/or other mecha-
nisms. When the foil is rotated one way, the sail may be
deployed (unfurled), and when the foil is rotated the other
way, the sail may be stowed (furled).

While the pliable fabric of a sail may be readily wound
about a foil, the rigid material of a batten is not so accom-
modating. Solutions that address this difficulty have been
proposed. For example, pneumatically inflatable battens
have been proposed, where a bladder shaped like a batten
and attached to a sail is inflated to high-pressure. As a
significant disadvantage, these inflatable battens do not
achieve the same rigidity as battens formed of wood,
fiberglass, plastic, carbon fibers, or other rigid materials.
Further, the bulk and complexity of a pneumatic system is ill
suited to sails, which undergo substantial, and frequently
changing stresses and strains. Another proposed system for
a self-furling sail with battens may be found in U.S. Pat. No.
4,838,192, to Stevenson, IV, et al. However, as a significant
disadvantage, the Stevenson system does not operate with
popular roller furling systems.

There remains a need for a batten suitable for use with a
roller furling system.

SUMMARY OF THE INVENTION

The invention is a rigid supporting member that changes
position within a pocket of sheet material to accommodate
a deployed position and a stowed position, as may be used,
for example, with battens in roller furling sails. The member
is placed within the pocket formed within sheets of a pliable
material, or attached to the pliable material, and the member
is movably secured within the pocket, such as with a
pivoting fixture. The member may be rotated into a first
position that supports a shape of the pliable material when
the pliable material is deployed, and a second position that
accommodates stowage of the pliable material through
folding, rolling, or the like. A variety of control systems may
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2

be used to control rotation or other movement of the
member, and to control deployment and stowage of the
pliable material.

An apparatus as described herein may include a sail, a
batten, a pocket, and a control system. The batten may be
secured to the sail by a pivot. The pocket may surround the
batten and be affixed to the sail. The control system may
control a rotation of the batten about the pivot.

The apparatus may further include a plurality of battens,
each batten having a controllable rotational orientation. The
control system may control a rotation of the batten between
a furled position and an unfurled position. The control
system may include one or more control lines, each control
line affixed to the batten and operable to rotate the batten
toward at least one of a furled position and an unfurled
position. The control system may include at least one spring,
the spring affixed to the batten and applying a torque to the
batten toward at least one of a furled position and an
unfurled position. The control system may include an actua-
tor that controls a rotational orientation of the batten. The
actuator may include at least one of a step motor, a servo, a
pneumatic device, or a hydraulic device. The actuator may
be controlled through a wireless interface.

The pocket may include a lining of at least one of a
chafe-resistant or a friction-reducing material. The apparatus
may include a roller furling system. The apparatus may
include a switch, the switch being activated by a user to
rotate the batten between a furled position and an unfurled
position. The pivot may be located at an end of the batten,
the end of the batten being on at least one of a luff-side of
the sail or a leech-side of the sail. The pivot may be located
at a center of the batten.

A system for furling sails as described herein may include
a rotating means for rotatably securing a batten to a sail; a
control means for controlling a rotational orientation of the
batten between a furled position and an unfurled position.
The system may further include a furling means for furling
the sail.

An apparatus as described herein may include a sail; a
batten; a pocket affixed to a sail, the batten movably secured
within the pocket and the pocket shaped to accommodate a
range of motion by the batten that includes a first position for
furling the sail and a second position for setting the sail; and
a control system that controls movement of the batten
between the first position and the second position. The
apparatus may include a plurality of battens, each batten
having a controllable position. The first position may be a
furled position and the second position may be an unfurled
position. The control system may further include one or
more control lines, each control line affixed to the batten and
operable to move the batten toward at least one of a furled
position and an unfurled position. The pocket may include a
lining of at least one of a chafe-resistant or a friction-
reducing material. The apparatus may include a roller furling
system.

An apparatus as described herein may include a batten; a
pivot attached to the batten; a pocket surrounding the batten;
and a fastener securing a control line to the batten and
positioned so that a force applied to the control line will
rotate the batten about the pivot.

In another embodiment, an apparatus as described herein
may include a pliable sheet of material; a rigid member
secured to the pliable sheet of material by a pivot; a pocket
surrounding the rigid member and affixed to the pliable sheet
of material; and a control system that controls a rotation of
the rigid member about the pivot.
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BRIEF DESCRIPTION OF DRAWINGS

The foregoing and other objects and advantages of the
invention will be appreciated more fully from the following
further description thereof, with reference to the accompa-
nying drawings, wherein:

FIG. 1 depicts a roller furling sail with a pocket for a
pivoting batten;

FIG. 2 depicts a roller-furling sail in a partially furled
position;

FIG. 3 depicts a pivoting batten in a first position;

FIG. 4 depicts a pivoting batten in a second position;

FIG. 5§ depicts a control system and a center pivoting
batten;

FIG. 6 depicts a control system and a center pivoting
batten; and

FIG. 7 depicts a control system and a leech pivoting
batten.

DETAILED DESCRIPTION OF CERTAIN
EMBODIMENTS OF THE INVENTION

To provide an overall understanding of the invention,
certain illustrative embodiments will now be described,
including a pivoting batten for use with a roller furling sail
system. However, it will be understood that the methods and
systems described herein can be suitably adapted to any
environment where a rigid member is used to maintain a
pliable sheet of material in some predetermined shape. The
principles of the invention may be particularly applicable to
those environments where the pliable sheet of material may
be rolled upon one axis for storage, such as tarps, Bimini
tops, dodgers, tents, awnings, and the like. These and other
applications of the systems described herein are intended to
fall within the scope of the invention.

As used herein, the term ‘first position’ is used synony-
mously with terms such as furled position, stowed position,
or position for furling, to indicate a position for a batten in
which a sail may be furled, unless otherwise specifically
indicated. The term ‘second position’ is used synonymously
with terms such as unfurled position, deployed position, set
position, or position for sailing, to indicate a position for a
batten in which the batten supports the sail while the sail is
in use.

FIG. 1 depicts a roller furling sail with a pocket for a
pivoting batten. A sail 10 may be fashioned from one or
more panels attached to one another along respective edges.
Each panel 20 of the sail 10 may be made of cotton, nylon,
Dacron, Mylar, Kevlar, or any other plastic or other material
or combination of materials that may be fashioned into
sheets such as a canvas or a rolled laminate. The sail 10 may
include several layers of sheet material of the same or
different types, layered to form a composite sheet, and may
include reinforcing fibers stitched to or laminated within the
sheet material. The edges of the panels 20 may be attached
to one another by stitching, adhesives, or any other tech-
nique suitable to form load-bearing seams between the
panels 20. It will further be appreciated that while FIG. 1
illustrates a possible arrangement of panels 20, other
arrangements are known in the art, and may be used with the
sail 10 described herein. A head panel 22, a tack panel 24,
and a clew panel 26 may be reinforced in any suitable
manner to bear the point loads present on the corners of the
sail 10.

A pocket 30 may include two or more plies of sheet
material, forming a space therebetween in which a batten
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4

(not shown) may be moved between different positions.
Generally, the batten may rotate into a first position, such as
parallel with a luff 40 (which will be understood to mean
generally the foreward-most region of a sail, or the right side
of the sail 10 as depicted in FIG. 1) of the sail 10, so that the
sail 10 may be rolled along an axis formed by the luff 40, or
along a foil 50 attached to the luff 40. The batten may also
rotate into a second position, such as perpendicular to the
Iuff 40 or a leech 60 of the sail 10, so that the sail 10 may
be supported in use along the leech 60 (which will be
understood to mean generally the rear-most region of a sail,
or the left side of the sail 10 as depicted in FIG. 1). It will
be appreciated that the description herein of ‘parallel’ or
‘perpendicular’ orientations do not require strict geometric
relationships, but also includes any near-parallel or near-
perpendicular orientations that permits the sail 10 to be
furled and unfurled. It will be further appreciated that other
orientations may also be appropriate for certain sails, and
that certain sails may have more than one of the battens and
batten pockets described above.

Adrum 70 is attached to a bottom of the foil 50. The drum
70 may be rotated by cables, ropes, or an electronic motor,
or any other suitable mechanism, so that the sail 10 may be
furled, as further depicted in FIG. 2, below.

FIG. 2 depicts a roller-furling sail in a partially furled
position. When a batten is in the first position for furling,
described in FIG. 1, a sail 110 may be furled by rotating a
foil 120 or other assembly so that the sail 110 is wrapped
about the foil 120, as indicated generally by an arrow 130
that depicts a circular motion of the foil 120. The sail 110
may be unfurled by rotating the foil 120 in the opposite
direction. The sail 110 may be any sail that might be furled,
including a mainsail, a mizzen, a jib, a genoa, and so forth,
and may furl, for example, into a mast, into a boom, or about
a stay.

FIG. 3 depicts a pivoting batten in a first position. The
batten and control system of FIG. 3 may include a sail 200,
a batten 210 with a pivot 214 at a first end and a fastener 216
at a second end, a first control line 218 attached to the
fastener 216 and travelling through a first guide 220, a
second control line 222 attached to the fastener 216 and
travelling through a second guide 224, a reinforcement 226
for the pivot 214, and a pocket 230 enclosing the batten 210.

The batten 210 may be any rigid or semi-rigid member,
formed from, for example, fiberglass, metal, plastic, wood,
carbon fiber, or some composite material such as carbon
fiber in an epoxy matrix. The pivot 214 may include a bolt,
rivet, clevis pin, line, bearing, or any other suitable rotatable
fixture. The pivot 214 may be supported by a reinforcement
226 attached to the sail 200 and/or the pocket 230. The
reinforcement may include plastic, metal, wood, additional
plies of sheet material, or any other suitable material for
supporting the pivot 214 in its position in the sail 200.

The fastener 216 may be any device that permits a control
line, such as the first control line 218 and the second control
line 222, to be affixed to the batten 210, including, for
example, a staple, an eyelet, a grommet through the batten
210, a glue or epoxy bead, or anything else to which a
control line may be tied, glued, tacked, or otherwise
attached. While depicted at an end of the batten 210, the
fastener 216 may instead be at a midpoint of the batten 210,
or at any other convenient location along the length of the
batten 210, provided that the batten 210 can be rotated by
exerting force to the fastener 216 through one of the control
lines 218, 222.

In operation, the batten 210 rotates on the pivot 214,
which may be located at or near a luff of the sail 200.
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Rotation of the batten 210 is indicated generally by an arrow
232. The first control line 218 may be operated to rotate the
batten 210 in the direction of the arrow 232 into a second
position (not shown). The second control line 222 may be
operated to rotate the batten 210 in the contrary direction
into the first position. The inside surfaces of the pocket 230
may include chafe-resistant material or friction-reducing
material to reduce wear on the pocket 230 and reduce the
force required upon the first and second control lines 218,
222 to rotate the batten 210.

The first control line 218 and the second control line 222
may lead through one or more pulleys, chalks, grommets, or
other leads, such as the first guide 220 and the second guide
224, to one or more locations where they may be pulled by
a human operator or electro-mechanical device to rotate the
batten between the first, furling position and the second,
unfurled position. The first and second control lines 218, 222
may also pass through the materials forming the pocket 230,
such as through grommets or the like, at any convenient
location. As depicted in FIG. 3, the first control line 218
passes through the first guide 220 and may be further
directed in any suitable manner, such as along the paths
indicated by three arrows toward a head of the sail 200,
toward a luff of the sail 200, or toward the second guide 224.
The second control line 222 passes through the second guide
224 and may also be further directed in any suitable manner,
such as down the luff of the sail 200. It will be appreciated
that a number of other possible paths may be traversed by
the control lines 218, 222, including a path down a leech of
the sail 200 or through an interior region of the sail 200.

Further secondary guides may be provided for the first
and second control lines 218, 222, such as strips of sail cloth
stitched or otherwise fastened to the sail 200 to form
channels in which the lines may travel. These secondary
guides may not bear significant loads during operation of the
control lines (which loads are born and directed by the
guides such as the first guide 220 and the second guide 224),
but may prevent long runs of the control lines from swinging
loosely about the sail 200. The first control line 218 and the
second control line 222 may be fastened using a cam, cleat,
or other device for fastening lines, which device may be
affixed to the sail 200 or to a spar or other location where it
is operated. The lines 218, 222 may also be joined together
on their respective control ends to form a single, continuous
loop from the control location to the fastener 216 on the
batten 210.

FIG. 4 depicts a pivoting batten in a second position. The
batten and control system of FIG. 4 may include a sail 300,
a batten 310 with a pivot 314 at a first end and a fastener 316
at a second end, a first control line 318 attached to the
fastener 316 and travelling through a first guide 320, a spring
322 attached to the batten 310, a reinforcement 326 for the
pivot 314, and a pocket 330 enclosing the batten 310.

The elements of the batten and control system of FIG. 4
may be like those above described in reference to FIGS. 1-3,
with differences as noted below. The spring 322, which may
be a torsion spring or other spring-activated mechanism
attached to the reinforcement 326 and to the batten 310, may
exert torque upon the batten 310 near the pivot 314 that
urges the batten 310 toward a second, unfurled position. The
control line 318, which may conveniently be a single line,
may be used to rotate the batten 310 toward a first position
for furling, as indicated by an arrow 332. When the control
line 318 is released, the spring 322 may urge the batten 310
again toward the second position, where it is depicted in
FIG. 4, for use during sailing.

Other arrangements are possible for a spring-operated
batten. For example, the spring may exert force to support
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the batten in a furling position, that is, parallel to the luff,
with a control line provided to rotate a free end of the batten
toward the leech. It will further be appreciated that other
mechanisms may be used, alone or in combination with
springs and/or control lines, to exert rotational force upon
the batten, including a tension spring fastened to the moving
end of the batten, or a pneumatic, magnetic, electromotive,
or other actuator. The term ‘control system’ as used herein,
is intended to refer to control lines, springs, and/or any other
actuators or other devices for controlling movement of a
batten between a position suitable for furling (typically
vertical) and a position suitable for use while sailing
(typically horizontal).

FIG. 5 depicts a control system and a center pivoting
batten. The control system and batten may include a sail 400,
a batten 410 with a pivot 414 in a center of the batten 410
and supported by a reinforcement 415, a first fastener 416 at
a first end of the batten 410, a first control line 418 attached
to the first fastener 416 and travelling through a first guide
420, a second fastener 422 at a second end of the batten 410,
a second control line 424 travelling through a second guide
426 and a third guide 428, and a pocket 430 enclosing the
batten 410. These elements may be the same as, or similar
to, the elements described in reference to FIGS. 1-4, with
differences as noted below.

As depicted in FIG. 5, the batten 410 may be rotated about
a pivot 414 in its center. In order to accommodate a central,
or near central pivot, the pocket 430 may have an approxi-
mately bow-tie shape. It will be appreciated that the pivot
414 may also be place off-center along the batten 410, with
the two arcs varied in size to accommodate a longer and
shorter rotating portion of the batten 410.

The first control line 418 and the second control line 424
may be affixed to opposite ends of the batten 410. By
applying force to the first control line 418, and permitting
the second control line 424 to run freely, the batten 410 may
be urged from its furled position, as depicted, into an
unfurled position, as indicated generally by a first arrow 450
and a second arrow 452. The batten 410 may, in comple-
mentary fashion, be urged from its unfurled position into the
depicted position for furling by releasing the first control
line 418 and applying force to the second control line 424.
The first control line 418 and the second control line 428
may travel along a luff of the sail 400 to any position where
they may be conveniently operated.

FIG. 6 depicts a control system and a center pivoting
batten. The control system and center pivoting batten may
include a sail 500, a batten 510 with a pivot 514 at a center
of the batten 510, a fastener 516 at an end of the batten 510,
a control line 518 attached to the fastener 516 and passing
through a first guide 520 and a second guide 522, a spring
524 attached to the batten 510, a reinforcement 526 for the
pivot 514, and a pocket 530 enclosing the batten 510. These
elements maybe the same as, or similar to, the elements
described in reference to FIGS. 1-5, with differences as
noted below.

The spring 524 is affixed to the batten 510, and to the
reinforcement 526, and applies a torque as indicated by a
narrow 532. When the control line 518 is permitted to run
free, the spring 524 urges the batten 510 toward a first
position, which is the unfurled position depicted in FIG. 6.
When force is applied to the control line 518 sufficient to
overcome the torque of the spring 524, the batten 510 may
be rotated as shown by a second arrow 534 into a second
position which is the position for furling. It will be appre-
ciated that the spring 524 may be configured to apply an









