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This invention relates to sailing vessels and has for an 
object the provision of sailing vessels which are capable 
of speeds considerably in excess of the speeds attainable 
by sailing vessels of orthodox design. 

For sailing vessels to achieve speeds of the order of 
30 to 40 knots in winds of a speed not exceeding the 
speed of the vessel, it is necessary that the sail area per 
ton should be of the order of 400 square feet for smaller 
craft and 150-200 Square feet for larger craft, and also 
that the stability be adequate to permit generation of aero 
dynamic forces which are more or less equal to the un 
submerged weight of the vessel in large craft. 
A sailing vessel according to the present invention com 

prises a plurality of spaced interconnected submerged 
hulls and at least one aerofoil system incorporating at 
least one rigid aerofoil supported by the hulls, the hulls 
and the aerofoil system being relatively movable about 
vertical axes. 
The aerofoil system may incorporate two aerofoils 

which may taper and converge towards their tops wiere 
they may be linked by a horizontal spar. They may be 
joined near their lower extremities by the base member. 
A hull may be located at each of the four corners pre 
sented at the bottom of the said aerofoil system. Each 
hull may be independently rotatable about a vertical axis 
relatively to the aerofoil system. Each hull may carry a 
rudder. 

In an alternative system there may be provided one 
aerofoil, or a plurality of aerofoils of symmetrical section 
rigidly interconnected and presenting the same angle of 
incidence to the wind, a wind vane operatively connected 
to the rudders being mounted on a movable boom ex 
tending aft from the aerofoil system. The aerofoils may 
be tilted with their tops towards the axis of symmetry 
of the system so as to lower the point of action of the 
resulting wind forces. 
A practical embodiment of the invention is illustrated 

in the accompanying drawings in which Fig. 1 illustrates 
a construction particularly suitable for large vessels, Fig. 
2 illustrates one of the submerged hulls, Fig. 3 is a plan 
view of the rudder of the submerged hull illustrated in 
Fig. 2 showing a portion of the mechanism for actuating 
the rudder tab, Fig. 4 is a perspective view showing in 
detail the mechanism for reducing automatically the an 
gle of the tab relatively to the rudder as the rudder swings, 
Fig. 5 is a semi-diagrammatical perspective view of the 
general control apparatus of the vessel. Figs. 6A, 6B 
and 6C are diagrammatical plan views of the vessel ill 
lustrated in Fig.1 showing how the aerofoil system of the 
vessel is orientated when the vessel is sailing in different 
courses relatively to the wind, Fig. 7 shows how the hy 
droplanes may be set to provide dynamic stability while 
the vessel is sailing. 

Fig. 8 is a simplified diagrammatic perspective view of 
the parts of the vessel drawn in reduced scale to give a 
comprehensive representation of one practical embodi 
ment of the invention. 
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In the drawings and referring first to Fig. 1, two aero 

foils 1 tapering towards their tops are connected at the 
top by a horizontal spar 2 and are supported at their 
lower ends by a streamlined body 3 which latter is Sup 
ported at its four corners by hulls 4 which, in normal 
operation, are submerged, the hulls 4 being connected 
to the body 3 by streamlined struts 5, the connection 
of the struts 5 to the body 3 being such that the hulls 4 
can be rotated along with the struts 5 relatively to the 
body 3. The hulls 4 are fitted with water rudders 6 and 
hydroplanes 7. 8 denotes a wind vane Supported by a 
boom 9 pivoted to the body 3 about a pivot 9A and pro 
jecting to the rear of the body 3. The rudder 6 carries 
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a rudder tab 10 pivoted to the rudder 6 and connected 
by a rod 11 to one arm of a bell-crank lever 12 (Figs. 
2 and 4), the bell-crank lever 12 being pivoted at E3 (Fig. 
4) to a bracket 14 rotatably mounted on a screw-threaded 
sleeve 15 the purpose of which is explained later in the 
specification. The sleeve 15 is splined on a shaft 6 to 
which is attached a pinion 17 engaging the teeth of a 
sector 18 fastened to a fixed rudder post 9 supporting 
the rudder 6, the screw-threaded sleeve 15 being in en 
gagement with a correspondingly screw-threaded hole in 
a cross member 20 in the rudder 6. The mechanism in 
corporating the parts represented by the reference nul 
merals 24, A5, 6, 7, 18, 19, 29 is represented by a box 
numbered 21A in Fig. 8. The other arm of the bell 
crank lever 2 is pivoted to one end of a rod 2: the 
other end of which is pivoted to one arm of a bell-crank 
lever 22 (Fig. 2) pivoted to a fixed pivot in the hull 4, 
the other arm of the bell-crank lever 22 being pivoted to 
one end of a rod 23 the other end of which is pivoted 
to one arm of a bell-crank lever 24 pivoted to a fixed 
support in the hull 4. The other arm of the bell-crank 
lever 24 presents a cam follower engaged with a cam 
groove 25 in a cylinder 26 fastened to a steering control 
shaft 27 passing down through the strut 5. The steering 
control shaft 27 carries a pulley 28 wrapped by the steer 
ing cables 29 and 30. - 

Referring to Fig. 5, 31 denotes a hollow shaft carrying 
a drum 32, the cables 29 and 30 (see Fig. 2) Wrapping 
the drum 32 and being led around pulleys 33, 34, 35, 
and 36, 37, 33, respectively, the pulleys 35 and 38 of 
each cable 29 and 36 being mounted on an associated 
frame 39A and movable in guideways by a tappet 39 
coupled to a cam follower 40. The mechanism incor 
porating the parts represented by the reference numeras 
39, 40 is represented by a box numbered 40A in Figs. 
5 and 8. The cam follower is engageable with a groove 
41 formed around the periphery of a swash plate 42 
adapted to swing about pivots 43 mounted in the shaft 
3, as a result of movement of the wind vane 8, or 
by direct control by a steersman in consequence of 
changes in the direction of the wind. The Swash plate 
42 is coupled by a link 44 and an arm 45 to a bar 46 
slidable axially in the hollow shaft 31, said bar 46 being 
operatively coupled to one arm of a bell-crank lever 47 
the other arm of which is coupled to a cross bar 48 
pivoted at 49 at its centre. The ends of the cross bar 
48 are connected individually to respective pedals 5 and 
51. The cross bar 48 is also engageable with quadrants 52 
and 53 fastened to a shaft 54 journalled in a bracket 55 
pivoted to a fixed support 56 presenting two buffers 57 and 
58 engageable with the quadrants 52 and 53 respectively. 
The quadrants, when swung to the positions against the 
buffers 57 and 58, prevent the shaft 54 from swinging, and 
when swung to the positions indicated by dotted lines, 
cause swinging movement of the shaft 54 to be transmitted 
to the cross bar 48. This action provides accurate control 
of the wind vane 8 in response to a predetermined move 
ment of the pedals 50, 55. The shaft 54 carries, mounted 
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freely therein and projecting from each end, stub shafts 
59 and 60 connected to cables 61 and 62, respectively, 
coupled to the vane 8. The cables 6 and 62 from the 
vane 8 to the stub-shafts 59 and 60 are so disposed that 
the boom 9 supporting the vane 8 may be swung without 
excessively altering the stressing of the cables 61 and 
62. The shaft 54 also carries, fixed thereto, a lever 63 
coupled by a link 64 to a lever 65 fixed to a shaft 66 
carrying a crank 67 coupled by a rod. 68 to a control 
lever 69 on a dashboard 70. The mechanism incorporat 
ing the parts represented by the reference numerals 47, 
49, 52, 53, 55, 56, 57, 58, 59, 60, 63, 64, 65, 66, 67, 68, 
69, is represented in Fig. 8 as a box numbered 54A. 
The drum 32, which is wrapped by its steering cables 

29, 30, carries one bevel gear element 71 meshing with a 
second bevel gear element 72 mounted on a shaft 73 carry 
ing a course-setting wheel 74. This mechanical connec 
tion is shown for simplicity in Fig. 8 as a pulley and cable 
connection 74A. . . 

There may be two or four cam followers 40 with their 
attendant mechanism for altering the effective lengths 
of the cables 29 and 36 arranged at a predetermined angle 
to one another around the periphery of the Swash plate 
42. Where two cam followers are provided one is oper 
atively coupled to the tabs of the forward port hull and 
the after starboard hull, and the other is operatively 
coupled to the tabs of the forward starboard hull and 
the after port hull. Where four cam followers are pro 
vided as shown in Fig. 8 each is coupled to the tabs of 
a respective hull. 

Element 75 denotes a wheel operatively coupled to the 
pivot 9A of the boom 9 to set the angle of the boom 9 
relatively to the aerofoil system 1, and 76 denotes a con 
trol lever adapted to lock the tabs 10 in their mid posi 
tions, e. g. by rotating and holding the hollow shaft 3i 
in the appropriate position. 

Element 77 denotes a lever mounted in a ball socket 
78 and carrying a sleeve 79 slidable on the lever 77. The 
sleeve 79 presents arms 80, each coupled to a cable 81 
led around pulleys 82 and operatively coupled to an 
arm 8A projecting from a rod 35B adapted to slide 
axially in the respective shaft 27, the rod 81B being 
connected by a bell crank connection 81C to the respec 
tive tab 83 on the hydroplanes 7 carried by a respective 
hull 4 (see Figs. 1 and 2). The lever 77 carries an aux 
iliary lever 84 pivoted thereon and coupled by a rod 
85 to the sleeve 79. 86 denotes a locking pin provided 
to hold the auxiliary lever 84 in its mid position in oppo 
sition to the spring 87. 
The struts S (Fig. 2) each carry a toothed ring 88 

meshing with a pinion 89 rotatable by a hand wheel 90 
to align the hulls by hand when necessary. 

Referring to Figs. 6A, 6B and 6C, Fig. 6A represents 
a vessel sailing close-hauled, 6B represents a vessel sailing 
on a reach, and 6C represents a vessel tacking to leeward. 
in all of these figures the arrows 9 represent the direction 
of the true wind, the arrows 92 represent the course of 
the vessel and the arrows 93 represent the direction of 
the wind relatively to the vessel. 
The boom 9 and the vane 8 are held in their mid posi 

tions when the vessel is at rest. 
In practice, the vessel is operated in the following gen 

eral manner. A detailed account of the operation of the 
mechanism in executing the following manoeuvres is given 
later in the specification. 

Starting from rest at anchor or moored to a buoy.- 
in the absence of a current in the water the vessel will 
ride head to wind at anchor or at the buoy with the boom 
9 central, and the hulls 4 lying in the positions they oc 
cupied when the vessel was last in motion, or at random. 
To prepare for starting, particularly if the space for 
manoeuvring is restricted, the hulls may be turned by 
hand to a direction some 120 or more from the wind. 
Exact alignment is not necessary. As the mooring line 
is released, the boom 9 is moved by the wheel 75 to a 
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4. 
position about 12 off the centre-line. The action of the 
Wind on the tail constituted by the vane 8 locked cen 
trally on the boom 9 starts to rotate the vessel, the 
angle of incidence of the aerofoil system to the wind in 
creasing, and the resultant force on the aerofoil system 
being almost along the direction in which the hulls are 
pointing. The lever 76 locking the rudder tabs 10 in 
their midpositions is actuated to release the tabs 10. 
The hulls 4 then assume the mean line determined by the 
Immediate setting of the course-setting control wheel 74, 
and keel action by the hulls begins. The course-setting 
control wheel 74 is then altered to bring the vessel on 
to the desired true course. As the speed of the vessel 
increases, the direction of the wind appears to change, 
but through the consequent swinging action of the vane 
8 the aerofoil system 1 is kept at a constant angle of 
incidence to the relative wind, i. e. the apparent direc 
tion of the wind, apart from a certain time-lag in the 
operation of the mechanism, the particular angle of in 
cidence being determined by the original manual set 
ting of the boom 9 relatively to the aerofoils. The usual 
variations in wind strength with consequent accelera 
tions and decelerations of the vessel will produce con 
tinuous variations of the relative wind direction, even if 
the true wind direction is steady, so that strictly to main 
tain a true course, the course line of the hulls 4 relatively 
to the fuselage 3 requires to be continually altered by 
angular movement of the wheel 74, this being the princi. 
pal occupation of the helmsman. The most desirable 
setting of the boom 9 differs little between beating, reach 
ing and running on either tack, and should generally be 
left untouched for considerable periods between changes 
of tack. 

In conditions of equilibrium the relative wind will 
blow in a direction parallel to the boom 9 or at that 
Small angle to the boom 9 which will deflect the vane S 
by whatever amount is necessary to alter the positions 
of the hulls 4 relatively to one another to provide the 
keel force necessary in the particular sailing conditions. 

Except when it is desired to use the wind strength 
only in part, the angle of incidence of the wind on the 
aerofoils will always be within a few degrees of the stall 
ing angle, varying only slightly between sailing free and 
sailing close hauled on either tack. 

Riding at anchor in a current.-In this case, while the 
aerofoil system 1 and the boom 9 are parallel to the di 
rection of the wind, the hulls 4 lie heading into the cur 
rent with enough steerage way to influence the tabs 10 
immediately they are released by the lever 76. If the 
heading of the hulls 4 is too close to the wind to sail 
Straight off the moorings merely by adjusting the boom 
9 the momentum of the vessel relative to the current is 
enough to bring the hulls on to the proper course line, 
when the wheel 74 is set to the desired course, thereby 
actuating the tabs. In the case of a vessel lying to her 
own anchor, the act of hauling in the cable often suffices. 
to give steerage way even in the absence of a current. 
Normal tacking-In tacking, four manoeuvres should 

be performed: (i) The course must be altered by about 
116. (ii) The vessel must be rotated through some 
86 (see explanation in IV below). (iii) The boom 9 
must be swung from 11-13 to port to the same angle 
to starboard of the centre-line. (iv) The mean course 
line of the hulls relative to the fuselage must be changed 
from 15° to port to 15 to starboard of the centre-line, 
giving a change of hull direction 30 less than the 
change of course direction. In fact if the boom-setting 
control wheel 75 and the course-setting control wheel 
74 are smoothly and simultaneously rotated from their 
settings for one tack to their settings for the other tack. 
the manoeuvres (i) and (ii) are performed automatical 
ly provided that the wind does not suddenly fall too 
light to provide differential steering by means of the 
vane 8; in such a case manual steering becomes neces 
sary. Experience will show whether it is advantageous 
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to move the two controls other than smoothly; it might, 
for example, be preferable to alter the course setting 
control wheel 74 sharply, and even to overshoot the 
final position to give the greatest curvature to the 
course; it will almost certainly be necessary to complete 
the change of boom position before the vessel has 
reached the new course, since the angular momentum 
acquired by the vessel in the manoeuvre would tend to 
lead to oscillation. 
Tacking to leeward-Two possible conditions must 

be considered. (a) If the vessel's speed remains in excess 
of the wind speed while tacking, the relative wind moves 
around in the same sense as the change of course. (b) 
If the initial speed is less than the wind speed, the rela 
tive wind moves around in the opposite sense to the 
change of course. If, however, the ratio of the vessel's 
speed to the wind speed falls from above to below unity 
in the course of the manoeuvre, the ensuing discon 
tinuous change of wind direction takes the vessel aback, 
which is an inconvenience if not a danger. As the de 
celeration of the vessel at high speeds is considerable 
when the driving force is removed, it is unlikely that 
maneouvre (i) can ever be carried out safely. If neces 
sary, then, the speed must first be reduced to below the 
wind speed, and manoeuvre (ii) performed. The vane 
steering will operate in the correct fashion to assist, 
but as the vessel must be rotated through nearly 180°, 
and as the relative wind will be greatly diminished 
when the course is directly down wind, it will be ad 
visable for the steersman to assist with the differential 
steering control by operation of the pedals 50 and 51. As 
an alternative, it is possible to wear ship, that is to bring 
her on to the wind, and bear away again. 

Referring to Figs. 6A, 6B and 6C, which show a ves 
sel sailing in several different courses, the aerofoil sys 
tem is so orientated with respect to the relative wind 
indicated by the arrows 50 that a component of the 
aerodynamic force acting on the aerofoil system coin 
cides with the course of the vessel. The hulls 4, when 
directed one or two degrees to windward of the course, 
develop a force equal and opposite to the unwanted 
component of the aerodynamic force, that is, the com 
ponent at right angles to the course. 

During the performance of the previously described 
manoeuvres the mechanism operates as follows: 

In the particular embodiment illustrated, the mean 
orientation of the hulls is determined by rotating the 
drum 32 by the course-setting wheel 74 acting through 
the shaft 73 and the bevel gear elements 72 and 71, or 
the cable and pulley connection 74A as illustrated in 
Fig. 8. The steering cables 29, 39 wrapping the several 
pulleys 28 are thereupon moved. Each pulley 28 conse 
quently rotates, causing the associated shaft 27 and the 
cylinder 26 to rotate. The sinuous form of the groove 
25 on the cylinder 25 causes the bell-crank lever 24 to 
Swing, whereby to push or pull the rod 23, which, in 
turn, causes the bell-crank levers 22 and 2 to swing, 
the rod it connected to the rudder tab 10 being thus 
pushed or pulled to move the tab 10. When the tab 10 
swings out of the plane of the rudder 6, a servo action 
takes place as follows. The slip stream flowing past the 
rudder 6 generates a force on the tab 10 which causes 
the rudder 6 to swing. When the rudder 6 swings, the 
sleeve 5, the splined shaft 16, and the pinion 7 to 
gether with the bell-crank lever 2 supported by the 
sleeve 5 swing bodily about the axis of the rudder post 
9. The pinion 7 engaged with the teeth of the sta 

tionary sector 8 said pinion thus rotates and causes 
the sleeve 5 to rotate. Rotation of the sleeve 5 re 
sults in the sleeve 15 moving axially through the screw 
threaded hole in the cross member 20, the axial move 
ment causing the pivot 13 of the bell-crank lever 12 to 
be moved in a relatively vertical direction to the rudder 
6 whereby to reduce the deflection of the tab 10 rela 
tively to the rudder 6 as said rudder 6 swings in response 
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6 
to the steering wheel (see Fig. 4). If the vessel deviates 
from its course the vane 8, which was formerly aligned 
with the direction of the relative wind 50, swings be 
cause of the apparent change of direction of the wind. 
The Swinging movement of the vane 8 pulls one of the 

cables 61 or 62 and causes the shaft 54 to swing. The 
quadrants 52 and 53 come against the bar 48 (the quad 
rants being in the positions for automatic operation of 
the mechanism shown by dotted lines in Fig. 5) and 
cause the bar 48 to swing, which swinging movement 
Swings the bell-crank lever 47 and causes the bar 46 to 
slide axially through the shaft 3i, the sliding action be 
ing communicated through the arm 45 and the link 44 
whereby to cause the swash plate 42 to tilt about the 
pin 43. As the swash plate 42 tilts, the groove 41 now 
lies in a plane different from that it previously occupied. 
The movement of the swash plate 42 is communicated 
to the followers 40, each of which is thereupon moved 
a distance the magnitude of which depends on the instan 
taneous angular relationship of the follower on the 
periphery of the swash plate to the axis of the pin 43. 
As each follower 40 moves, the movement is communi 
cated by the associated tappet 39 to the frame 39A and 
thus to the pulleys 35 and 38 whereby the effective 
lengths of the steering cables. 29 and 30 are increased 
and decreased, relatively, or decreased and increased re 
spectively, the effect being to cause the corresponding 
pulley 28 to rotate whereby to cause the associated rud 
der tab 10 to swing and to communicate swinging move 
ment to the associated rudder 6. When the vessel comes 
back on to its course, the vane 8 reverts to its original 
position, and the swash plate 42 also reverts to its 
original angle of tilt if any. The steering cables 29 and 
30 thus revert to their original effective lengths so that 
the tabs 10 are returned to their original positions re 
Sulting in the rudders 6 also assuming their original posi 
tions. These normal conditions apply until the vessel 
deviates again from its course whereupon the same cor 
recting movement is applied. If desired, steering can 
be performed manually by following the movement of a 
wind direction indicator, the Swash plate 42 being there 
upon tilted by operation of the pedals 50 or 51 instead 
of by movement of the vane 8. The pedals 50 or 51 
can be operated to assist the vane 8. 
From the foregoing it will be understood that there 

are two distinct operations involved in steering the 
vessel. A mean course for the four hulls is determined 
by the steering wheel 74, and a differential steering effect 
among the four hulls for the purpose of rotating the 
vessel or for producing a keel force to oppose the aero 
dynamic force is produced by the vane 8 or by the pedals 
50 and 51. 
When the vessel is at anchor, the lever 76 is set to 

bring the tabs 10 and consequently the water rudders 6 
to a central position and the boom 9 is swung by the 
wheel 75 to the position to maintain the aerofoil sys 
tem at zero incidence to the actual wind. The vane 8 is 
locked in its mid position by manipulating the lever 69 
to cause the shaft 54 to be rotated whereby to swing 
the quadrants 52 and 53 against the fixed buffers 57 and 
58 as shown by the full lines in Fig. 5. The tabs. 10, 
are locked in their mid position to provide the maximum 
degree of caster action of the hulls 4 to permit, the 
vessel to respond to changes of wind direction and also 
to permit the hulls to swing to face into any current 
in the water. 
The different angular displacements of the cam fol 

lowers 40 around the Swash plate 42 relatively to the 
axis of the pin 43 will result, when the swash plate 42 
is tilted, in causing the several hulls 4 to assume posi 
tions at angles diverging by differing slight amounts from 
the course of the vessel. This is necessary to maintain 
balance of the water forces acting on the hulls and to 
oppose the component of the aerodynamic force tend 
ing to cause drift, since the lateral thrusts from the hulls 
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are almost proportional to their angles of leeway, they 
will adjust themselves until the resultant keel force acts 
through the correct point on the fore and aft line. 
When the vessel is tacking, all controls are more con 

veniently set for manual operation. The hulls 4 and 
the struts 5 may be so proportioned that the natural 
hydrostatic stability of the vessel is kept to a value not 
greatly in excess of that required for safety when the 
vessel is at rest. A low hydrostatic stability is desirable 
from the standpoint of sea kindliness. When sailing at all 
but the lowest speeds additional stability is provided by 
hydrodynamic couples generated by the hydroplanes 7. 
In Fig. 7 there is diagrammatically represented the forces 
acting when a vessel is sailing on the course illustrated 
in Fig. 6B. When on this course the tabs 83 of the 
hydroplanes 7 are so deflected that the hydroplanes on 
the weather side of the vessel generate a negative lift 
tending to submerge the weather side of the vessel, and 
the hydroplanes on the lee side of the vessel are ar 
ranged to provide a positive lift tending to raise the lee 
side of the vessel out of the water. Compensation is 
thus made for the lateral thrust of the wind so that the 
vessel remains level or assumes only a small angle of 
heel. In certain conditions e.g., when crossing waves at 
high speed it may be found desirable so to arrange the 
hydroplanes 7 that all hydroplanes provide a degree of 
positive or negative lift to reduce or eliminate heaving 
of the vessel. In winds of a force greater than that 
which the vessel can usefully employ the angle of in 
cidence of the aerofoil system 1 to the winds may be 
reduced. In this connection it may be remarked that 
rigid aerofoils possess the advantage of continuing to 
operate efficiently at low angles of incidence whereas 
soft sails begin to flap, and will tear if the flapping 
action is permitted to continue. 
The hydroplanes are controlled by the lever 77. Move 

ment of the lever 77 in any direction is followed by 
the vesse's tilting in the same direction if the water 
speed of the vessel is great enough. When the lever 
77 is moved, the cables 81 are moved correspondingly 
to cause the rods 81B coupled thereto to slide through 
the shafts 27 and move the respective hydroplanes 7 
up or down. When the auxiliary lever 84 is held in its 
mid position by the locking pin 86 there is no lift by 
the hydroplanes. When the locking pin 86 is withdrawn 
the auxiliary lever 84 may be moved to raise or lower 
the sleeve 79 on the lever 77 whereby the vessel may 
be caused to rise or fall bodily relatively to the water. 
What is claimed is: 
1. A sailing vessel, comprising a base member, a 

plurality of spaced interconnected submerged hulls at 
tached to and Supporting the base member, at least one 
aerofoil system incorporating at least one rigid aerofoil 
attached to and extending upwardly from the base mem 
ber, substantially vertical struts respectively connecting 
said hulls to said base member, said hulls and said aero 
foil system being relatively movable about vertical axes, 
a stationary rudder post fitted to each submerged hull, 
a water rudder pivoted to each rudder post, a toothed 
sector fastened to said rudder post, a pinion engaging 
the teeth of said sector, a splined shaft fixed to said 
pinion, an externally screw threaded sleeve slidable axially 
on said splined shaft, an element fixed to and movable 
with the rudder and having a screw thread engaging the 
screw thread on said sleeve, a bracket freely mounted 
for rotational movement on said sleeve but entrained to 
move axially with said sleeve, a bell crank lever having 
two arms pivoted to said bracket, a tab small in size rela 
tively to the rudder and pivoted to the rudder adjacent 
to its free edge, a control rod connected at one end to 
one of the arms of the bell crank and connected at the 
other end to said tab, and steering means coupled to the 
other arm of the bell crank lever. 

2. A sailing vessel, comprising a base member, a 
plurality of spaced interconnected submerged hulls at 
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8 
tached to and supporting the base member, at least one 
aerofoil system incorporating at least one rigid aerofoil 
attached to and extending upwardly from the base mem 
ber, substantially vertical struts respectively connecting 
said hulls to said base member, said hulls and said aero 
foil system being relatively movable about vertical axes, 
a water rudder pivoted to each hull, a tab pivoted to 
each rudder near the free edge thereof, means for Swing 
ing said rudders simultaneously and differentially 
through different angles, said means including a Swash 
plate, means for varying the angle of tilt of said Swash 
plate, means for rotating said swash plate, followers en 
gaging said swash plate, and means responsive to the 
movement of each follower when moved by the Swash 
piate for influencing the setting of the tab pivoted to 
the associated rudder. 

3. A sailing vessel as claimed in claim 2, including a 
movable wind vane, steering cables for each rudder tab, 
a steering drum connected to the swash plate and Wrapped 
by the steering cables, a link connected to the Swash plate 
near its periphery, a bar slidable axially of said drum. 
and connected to said link, a cross bar pivoted at its 
center and operatively connected to said first-mentioned 
bar, control pedals coupled to said first-mentioned bar, 
and means for operatively connecting said cross bar to 
the wind vane. 

4. A sailing vessel as claimed in claim 3, including a 
shaft pivoted at its center and rotatable about its pivot 
axis, means coupling the ends of the shaft to the wind 
vane, spaced quadrants fastened to the shaft, spaced 
fixed buffers, said quadrants being engageable at one 
rotational position of said shaft respectively with said 
fixed buffers and at another rotational position with the 
cross bar, and control means for rotating said shaft. 

5. A sailing vessel as claimed in claim 2, including a 
boom, a movable wind vane carried by said boom, and 
means for operatively coupling said wind vane to the 
swash plate to tilt said Swash plate through an angle 
proportionate to the magnitude of each movement of 
said wind vane relatively to said boom. 

6. A sailing vessel as claimed in claim 2, including 
steering means consisting of steering cables for each 
rudder tab including pulleys around which each steering 
cable is led, and a steering drum wrapped by the steering 
cables, said pulleys being positioned to provide at least 
one loop in each cable, one of said pulleys being at the 
bend of each loop of the cable, said pulley at the bend 
of said loop being connected to a respective follower and 
being movable transversely of said cable to alter the 
length of the loop on movement of said follower. 

7. A sailing vessel as claimed in claim 2, including 
steering mechanism comprising a steering cable for each 
rudder tab, a steering drum wrapped by the steering 
cables, a shaft carrying the drum, and a transverse pin 
carried by the shaft and located diametrically of the 
drum, the swash plate being mounted on the pin, the 
several parts of the mechanism being so located rela 
tively to one another that when the steering drum is ro 
tated during the steering of the vessel the axis of said 
pin is always at right angles to the desired course of the 
vessel. 

8. A sailing vessel, comprising a base member, a 
plurality of spaced interconnected submerged hulls at 
tached to and Supporting the base member, at least one 
aerofoil system incorporating at least one rigid aerofoil 
attached to and extending upwardly from the base mem 
ber, substantially vertical struts respectively connecting 
said hulls to said base member, said hulls and said aero 
foil system being relatively movable about vertical axes, 
a water rudder fitted to each hull, a servo-system for 
operating each water rudder, said servo-system includ 
ing a tab small in size relatively to the rudder pivoted to 
the rudder adjacent to its free edge, steering cables cou 
pled to each tab, a rotatable drum wrapped by said 
steering cables, a shaft extending vertically down through 
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each strut into the respective hull, the steering cables 
for said hull being operatively coupled to said shaft, 
a cylinder having a peripheral sinuous groove fastened 
to the lower end of said vertical shaft, and a follower 
engaging said groove, said follower being operatively 
coupled to the tab of the rudder carried by the respective 
hull. 

9. A sailing vessel, comprising a base member, a plu 
rality of spaced submerged hulls attached to and Sup 
porting the base member, at least one aerofoil system. 
incorporating two rigid spaced aerofoils attached to and 
extending upwardly from the base member, said aero 
foils tapering and converging toward their tops, a hori 
Zontal spar connecting and linking the tops of said aero 
foils, and substantially vertical struts respectively con 
necting said hulls to said base member, said hulls and 
said aerofoil system being relatively movable about ver 
tical axes. 

10. A sailing vessel as claimed in claim 9, in which the 
base member is connected between the two aerofoils near 
the lower extremities thereof. 

11. A sailing vessel comprising a base member, a plu 
rality of spaced submerged hulls attached to and sup 
porting the base member, rudders pivoted to said hulls, 
at least one aerofoil system incorporating at least one 
rigid aerofoil attached to and extending upwardly from 
the base member, substantially vertical struts respectively 
!connecting said hulls to said base member, said hulls 
being normally freely rotatable relatively to said aero 
foil system under the influence of said rudders, manual 
steering means adapted to provide a setting of said rud 
ders according to the desired course of the vessel, and a 
wind vane connectible to said rudders to provide control 
of said rudders additional to the control provided by 
said manual steering means. 

12. A sailing vessel as claimed in claim 11, including a 
boom, said wind vane carried by said boom, and a 
variable coupling means between said wind vane and said 
rudders for setting said boom at a predetermined angle 
to the aerofoil system without disturbing the rudder set 
tings for a particular course, said coupling means being 
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adapted to cause subsequent movement of said wind vane 
out of line with the boom to produce deflection of said 
water rudders. 

13. A sailing vessel as claimed in claim 11, including a 
servo-system operatively associated with each rudder for 
effecting its operation. 

14. A sailing vessel as claimed in claim 11, including a 
servo-system for operating each rudder, said servo-Sys 
tem including a tab small in size relatively to the rudder 
and pivoted thereto adjacent to its free edge, steering 
cables coupled to each tab, and a rotatable drum wrapped 
by said steering cables. 

15. A sailing vessel as claimed in claim 11, including 
hydroplanes carried by each hull, a tab pivoted to each 
hydrcplane near its free edge, and servo-means for op 
erating each tab. 

16. A sailing vessel as claimed in claim 11, including 
hydroplanes carried by each hull, a ball mounting, a 
lever rockably mounted on said ball incunting, a sleeve 
slidable on said lever, arms projecting from said sleeve, 
each arm being connected to the hydroplanes of said 
hull, and an auxiliary lever mounted on said first-men 
tioned lever and operatively coupled to said sleeve to lo 
cate said sleeve in a predetermined axial position on said 
first-mentioned lever. 
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