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Claim
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A construction system for sailboats consisting of

3 mast foot that joins the mast to the boat's hull, said foot being
constructed in the form of a universal joint (cardan joint or ball-
and socket joint) that allows the mast to be directed to any direc-
tion. and inclined to any inclination in relation to the hull,

a mast that can ba altered 1n its location in relation to the huli,

a counterweight that is arranged inside said huli and acts to provide
full compensation of the targue 2sting on the mast foot,

a mast gutlance consiruction that joins said weight to said mast and
serves to control and hold the mast, and

z weight suspenston system that joins said counterweight to said hull
and serves to shift the counterweight both laterally to either side
and fore and 1ft and fix it 1in position,

and with which the mast of a sailboat can be inciined rapidly in any

direction to any inclination and fixed in the desired position and
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Tocation while the boat is moving, without the torques of the mast
at of the constructior system being transmitted to the boat's hull,

‘and with which, {n particular, the mast can be inclined windward and
' abaft in order to utilize the force of the wind optimal?y by ex-
ploiting the 1ift applied by the wing action of the sail in this
position,
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System for altering t he

P osition o £ sailboat mas¢ts

Description

'Field to which the invention relates

The present invention relates to a stxuctural system with which
the position of a sailboat's mast may be altered in relati-n

to the hull to sult the wind velocity. The foot of the ma:y

is supported in a joint permitting inclination of the mast

to either side and toward the bow or stern. The position of the
mast is influenced by a weight in the hull that can be

shifted sideways or fore and aft.

On conventional sailboats, the mast - or masts in the case of
boats with more than one mast - is (are) joined to the hull

at a fixed angle when readied for sailing. Shrouds and stays
are used to keep the mast always in the same vertical position
in relation to the boat's hull. Whenever the mast is inclined

by the pressure of the wind, the boat heels to the same extent.

As a result of this rigid connection between mast and hull,

the forces acting on the mast via the sails; and therefore
their resultant force M, are transmitted to the boat's hull.
The resultant force M, which acts on the mast at about
one-third to gne-half of its height, can be divided into

three components: a component A directed forward, parallel
to the hull's fore-aft axis; a horizontal, lateral somponent B,

and a vertical component C (see Fig. 1l).

The forward-directed component A results in, firstly, the
forward movement of the boat and, secondly, a torgue that
places a load on the bow and removes a load from the stern.

The lateral component B, which becomes significant when the boat is
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sailed at right angles to the wind, causes the boat to

- drift off course and produces a torque around the hull's

tilting axis (or axes). The boat heels as a result of this

torque.

When the hull heels, i.e. with the mast inclined sideways,
component A produces a torque around‘the vertical central
axis of the hull. “This torgue‘turns the boat "into the wind".
When the mast is inelined to Jaeward} the vertiéal component

c points‘downward, It place= a load on the hull and alsé
creates a torqde that adds to the torgue produced by component

B and causes the boat to heel even more.

The present invention prevents the torques produced by the
forces A, B and C from being transmitted to the hull hy
decoupling the rigid connection between mast and hull. Accord-
~ng to the present invention, this decoupling is effected on
the one hand by supporting the mast foot F in a movable joint
(ball-ard-socket joint, universal joint) and on the other by
countericting the described torques with opposing torques
produced by one or more sufficiently heavy weights positioned
suitably in the hull, in such a way that the torgue around
the mast foot joint becomes zero. The weights located in

the hull nust be joined to the mast foot in such a way that,
as far as possible, they influence only the torques acting on
ﬁhe mast and do not transmit any adverse torques to the
hull.

Such a weight éan be prevented from‘applying a torque to
‘the hull only by fastening it exclusively to the mast or the
mast foot F (pivot) (Fig. l). To this end, the weight can be sus-

pended from the mast with ropes or with tackle of adjustable
length. Such a weight can also be suspended from the mast
or mast foot by means of a sturdy pendulum rod capable of

bearing tensile and compressive loads (Fig. 1). Such a
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weight can also be fastened to a ring system that rotates
freely around the pivot D (Fig. 3). Either a single counter-
weight or an entire system comprising a number of counterweights
in suitable positions can be used to compensate the torgques
produced by the forces A, B and C (Fig. 1). The sum of all
weights and their lever arms with reference to the mast foot
pivot F must result in the torques arcund this pivot F being

cancelied out.

In the simplified case, the compensation of the torques can
2> restricted to the torque produced by forces B and C, in
other words to compensation of the rotation around the boat's

fore-to-aft axis.

Essentially, the weight or weights can be hoisted to different
heights and swung out laterally tc different distances in
relation to the pivot F or D. The lever arm or arms, which
serve on the one hand t¢ support the weights but whose primary
function consists in swinging out the weight and maintaining
its distance from tha pivot F, can be constructed so as to

be adjustable in the length. In other words, this adjustable
length of the lever arm can guide the weight along a path

that does not represent a circular path with F as its centre.

The advantage »Nf the present invention consists in counter-~
acting the torgques acting on the mast. This makes it possible
to place the mast in that position at which the force of

the wini can be utilized to the maximum. Depending on the
wind velocity, the mast can be positioned vertically o

be inclined to windward and/or toward the stern. If the mast
is inclined to windward, the vertical force C is no longer
directed downward as shown in Fig. 1, but upward, which

reduces the load bearing on the sailboat.
The described system of a mast that does not transmit any

torques to “he hull is also applicazable to boats with more

than one mast. In this case, the position of each mast can

S, e an ot azza
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be altexed individually, or the different masts can be set

in concert in order to achieve optimal mutual positioning.

The identification and establishment of the optimal mast
position for maximum utilization of the wind force can be
accomplished on the basis of human judgement or with the aid
of technical devices. Measuring instruments and sensors for
measuring the wind force and the force M acting on the mast,
and angle measuring instruments, can also be used to collect
data that can bz fed to an electronic data processing system
for control of the counterweight (or the various counter-

weichts) and therefore for establishment of the mast position.

The position of the counterweight(s) can be altered with

tackle systems and winches by means of human muscle power or with
the aid of motors. But it is also possible to employ

hydraulic systems to position the counterweight and adjust

the length of the lever arm.

U.S. Patent 3,985,106 describes a stabilization system for
sailboats characterized in that the mast is supported to
rotate sideways and carries a counterweight. Furthermore,

the mast is fastened to weights that can be hoisted in the
sides of the hull. In this system, the mast's pivot is a
simpie joint permitting rotation to either side but no inclina-
tion of the mast fore or aft. In this system, ths mast is
carried past the pivot point downward into the hull in the
form of a continuous, straight bar; the pivot is not the

end of the mast. The tackle used to connect the counterweight
on the mast with the hoisting weights in the hull prevent the
mast from rotating freely, thus transmitting torques to the
hall.
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CH Pateznt Application No. 1148/87-3 descrihes a structural system
for inclining the mast of a sailboat windward. An esszatial
characteristic of this patent is a pendulum weight (dolphin) that is
located outside the hull either under the boat or next to it

in the water and serves to hold the mast in position,

. o o > Bhe s - " e | | — - —— " S — T — - - o - -

In contrast to U.S. Patent No. 3,985,106, the mast in the
present invention is not carried downward past the pivot point
in order to support a counterweight joined immediately to it
in the hull. Except for the mast foot pivot (point F or D),
the present invention avoids any rigid connection of the mast
to the hull. Similarly, in the system described herein the
counterweight or counterweights are not brought into contact
with the hull, with the consequence that no torques are
transmitted to the hull, Thé mast and the counterweight (or
counterweights) constitute a unit fzhat transmits all forces
acting on the mast to the pivot F oy D without any torque

whatever.

In contrast to CH Patent Application No. 1148/87-3, the
counterweight (or counterweights) employed in the present
system for positioning the mast is (or are) located inside
the hull. This system has the iadvantage of eliminating the
resistance to motion created by a counterweight in the water
(dolphin) . Another advantage is that the counterweight in
the hull weighs more than the same weight outside the boat
under water by the amount of the buoyant force.
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Example_ 1
Figqure 2 shows a cross-section through the hull of a sail-
boat. The mast is free to lean in any direction around the
mast foot (F). The mast foot F is constructed as ball-and-

~-socket joint or universal joint, The mast foot F is the bottom
end of the mast.

Fastened in point F is a pendulum rod, which is likewise
supported to swing freely in any direction. Fastened to the
lower end of this pendulum rod is a weight G. Consequently,
the weight G is able to swing freely in any direction, in
other words to either side and fore and aft. Along its path

of movement (G'), the weight G does not contact the hull.

Instead of a single weight free to swing in any direction,
it is also possible, for instance, to fasten two pendulum
‘rei¢ Zs at point F, one of which is free to deflect only

to che sides and the other only in the fore-aft direction.

Pastened to the pendulum weight G are the two ends of a

wire rope, which passes over a number of rollers to connect

G rigidly with the mast. The distance from G past L to F can
be shortened or lengthened. When this happens, the distance
from G past R to F is correspéndingly lengthened or shortened.
The total length of the polygon figure remains constant.

The deflection from G to G' is accomplished with a winch
located at point F,

The force M acting on the mast must be compensated hy suitable
selection of the weight G and by suitable deflection of the
welght (force P). Only the forces acting on point F are
transmitted to the hull. The hull is stabilized by the keel K.
In the case of hoats with more than one mast, the described
system can be applied either individually for each mast or

for all of the masts in concert.
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Figqure 3 shows a cross-section through a boat's hull. In
order to create a free space within the hull that is not
swept by the mast or the pendulum rod, the pivot point D in
this design is constructed as the centre of a double ring
system. The pivot point D acts as the pivot for both the
mast and the pendulum weight G.

This illustration shows only the lateral rotation of mast

and pendulum weight, but the principle can also be applied
three-dimensionally; in other words with mast and pendulum
weight free to swing in any direction (partial spherical sur-
face instead of the ring system, or a number of double ring

systems) .

The double ring system consists of two rings, both of which
are supported so as to be able to rotate freely in relation
to the hull and also freely and concentrically in relation

to each other. The mast is fastened to one of the rings, the
penduluil weight to the other. The rings can be turned in
relation to each other in order to alter a&nd fix the position
of the weight G in rela..un to the mast as required. 'The
hull is stabilized by the keel K.
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System for altering t he

position of 5ailboat mas t s.

Summary

Structural system with which the pwsition of a sailboat mast
can be altered in relation tc the hull as the wind force
changes. The mast foot is supported in a joint allowing the
mast to be inclined to either side as well as fors and aft.
The position of the mast is influenced by a weight located in

the hull that can be shifted sideways and fore and aft.

The advantage of the present invention consists in the fact
that the torques acting on the mast are compensated by pen-
dulum weights and are not transmitted to the hull. With
the pendulum weight, the mast can be set in that position

at which the wind force is utilized to the maximum.

Fig. 2 1s proposed as illustration.




The Cleaims defining the iﬁvention are as follows:-

1. A

CC2 o0

construction system for sailboats consisting of

mast foot that joins the mast to the boat's hull, said foot being
constructed in the form of a universal joint (cardan joint or ball-
and socket joint) that allows the mast to be directed to any direc-
tion. and inclined to any inclination in relation to the hull,

mast that can be altered in its location in relation to the hull,

counterweight that is arranged insfde said hull and acts to provide
full compensation of the torque acting on the mast foot,

mast gutance cangtruction that joins said weight to said mast and
serves to control and hold the mast, and

weight suspension system that joins said counterweight to said hull
and serves to shift the counterweight both laterally to either side
and fore and aft and fix it in position, '

and with which the mast of a saflhoat can be inclined rapidly in any

direction to any inclination and fixed in the desired position and
Tocation while the boat is moying, without the torques of the mast
or of the construction system being transmitted to the boat's hull,

“and with which, in particular, the mast can be inclined windward and

3 “‘-
X b

abaft in order to utilize the force of the wind optimally by ex-
ploiting the 1ift applied by the wing action of the sail in this

position,
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Construction system according to Claim 1, 1n which said coﬁnter-
weight {s suspended from the universal joint of the mast foot by
means of a pendulum arm of adjustable length in such a way that

the pendulum plane can be adjusted as desired {in relation to the

hull and fixed in position,

Construction system éccording to Claim 1, 1n which said counter-
weight {s joined to the mast by a system of ropes in such a way
that the mast can be shifted to the desired direction and incli-
nation by lengthening or shortening the lengths of the two lateral
shrouds and of the forestay and backstay and fixed in the selected

position.

Construction system according tc Clatm 1, 1n which said counter- .
weight consists of ¢ number of weight segments, with which the
sum of all torques occurring around the mast foot and the roll
axes of the boat's hull is compensated.,

Convtruction system according-to Claim 1, in which said mast is
Joined to the counterweight by telescoping arms in such a way
that the mast can be shifted in the desired direction and to the
desired fncYination by Yengthening or shortening the telescoping
srms and Tixed in the selected position,

Construction system according to Claim 1, in which said mast foot

« consists of an ordinary hinge joint allowing the mast Lo be in-

clined fore and aft, and in which the mast'foot is fastened to a
rotatfon ring, which is integrated in the hull and through which
the mast foot can be shifted to. efther side by rotating the ring,
thus inclining the mast to the desired inclination on the desired
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Constructicn system according te Claim 6, in which said counter-
weight is fastened to a rotation ring, which is ir. rrated {n the
hull and through which the counterweight can be shifted along the
ring either by rotation of the ring or by displacement of the
weight fastening device eon rollers and brought into the desired
position in relation to the mast foot and fixed there, and in
which, fallowing fixatien, the mast foot and counterweight are
free to oscillate together along the ring track without trans-
mitting any lateral torques to the hull,

Construction system according to Claim 1, in which the shifting

of the counterweight and the alteration of the mast pozition are
accomplished by motorized rope systems, gearing systems, or hydrau~
lic systems, and whereii th% control of counterweight positioning
and mast positioning is efiected by electronically processed

measured data.

Construction vystem according to Claim 1, in which said sailboat
kas more than one mast and consequently the canstruction system

is implemented on several masts,

DATED this 10th. day of MAY 1991.

DR. ERICH HAIGIS
By His Patent Attorney

PAUL F. KILDEA.
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