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i 14741 mo
s This invention relateg to hydrofoil sailing craft.
In unprotected waters, such craft must be able to
cope wi.th large and variable heeling forces from its séils,
as well as sizable changes in water flow direction and
velocity over its hydrofoils during wave encounter. The
crgft: must be able to surmount a drag hump to become fully
foilborne, and must do this in moderate wind velocities.

* The aim of the present invention is to provide a
pract:l_.cai. troublef.fee hydrofoil configuration, .eapeciélly
suited to a modified multihull sailing craft.

T According to thls Invention, a sailing hydrofoil
trimaran having. a central hull with two pontoon hulls spaced
on opposit:e sides of the central hull by a deck structure,
and wind propulsion means; said trimaran being provided with .
a bow hydrofoil truss structure having a symmetrically dis-
posed dihedral foil blade with oppositely inclined lifting
surfaces, the structure being pivotally attached to the
oppogite ‘sides of the central hull and to the pontoon
hulls above fhé‘ displacement water line of the hulls on a .
substantially common pivotal axis, means for securiﬁg the -
structure in a downwardly extending position with lifting
surfaces of the blade inclined to §rovide a p&sitive angle
of attack and positive lift, lateral hydrofoil assemblies
attached one to each of the pontoon hulls and each having a
foil blade inclined outwardly and upwardly, and a stern

‘hydrofoil assembly including lifting foil blades.
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»  This invention relates to hydrofoil sailing craft.
In unprotected waters, such craft must be able to
cope with large and variable heeling forces from its sails,
as well as sizable changes in water f£low direction and .
velocity over its hydrofoils during wave encounter. The
crgft must be able to surmount a drag hump to become fully
foilborne, and must do this in moderate wind velocities.

" The aim of the present invention is to provide a
practi,cai, troubleffee hydrofoil configuration, 'éspeciauy
suited to a modified multihull sailing craft.
trimaran 'hav:l.ng. a central hull with two pontoon hulls spaced
on opposite sides of the central hull by a deck structure,
and wind propulsion means; said trimaran being provided with .
a bow hydrofoil truss structure having a symmetrically dis-
posed dihedral foil blade with oppositely inclined lifting
surfaces, the structure being pivotally attached to.the
opposite ‘sides of the central hull and to the pantoon
hulls above the- displacement water line of the hulls cn a .
substantially common pivotal axis, means for secu:hg the -
structure in a downwardly extending position with lifting
surfaces of the blade inclined to ﬁrovide a p&sitive angle
of attack and positive lift, lateral hydrofoil assemblies
attached one to each of the pontoon hulls and each having a
foil blade inclined 6uWardly and upwardiy-, and ‘a stern
‘hydrofoil assexbly including lifting foil blades.
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For becoming foilbome in moderate winda. a hi.ghly
efficient hydrofoil system, efficient said ring, and a
light overall weight are regﬁ:lred._ In fact, the craft- -
preferably should be.asg light as the lightest of racing
multihull yachts. For the craft to operate for extended
periods of time, such as offshore, without .trouble. moving

S 464259
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_parts within its foil assemblies themselves should be avoid-
ed. The hydrofoil assemblies themselves should be extremely
sturdy and well fastened to a rigid hull structure. With
fixed foils that must supply widely varying forces for
stabilization over a wide speed range, the foils should be
of the surface piercing variety. For efficiency,'hiéh '
aspect ratio and déep submergence are highly desirable.

On a daysailer or small size cruising gadht, this woqld

" involve using a fairly short blade choxd length, of the
order of 3 to 6 inches, limited on the lower side by neces=
sary fére and aft rigidity of the foil units and by the .
economics of joining or welding together complex structures. . -
The truss structure provide both strength and lighf weight, |
since this form of construction minimizes stressa§ at the
places where blading and struts join togetper.

} For the craft to take off in roughish waters
undexr moderate wind conditions, slender hulls allowing'low
drag and having excellent initial lateral stability are
preferable. Such. slender hulls also make for easy water
re-entry when the wind drops ér when the foils lose stabil-
ity temporarily. The hull cross section may be such ﬁﬁat
‘it is a displacement shape at low speed, becoming more.of

a planing shape as it lifts. Also, stability, of a light~
weight hydrofoil crafﬁ under extreme sail si@e forces is
improved by a craft or considerable width. For this reason
the trimaran construction is superior. The hulls provide
convenient structural fastening points for the hydrofoil -
assemblies, without having the hydrofoils aupporteﬂ on
slender arms as heretofgf in mono-hull craft. The consider-

able overall width of the hulls helps to allow rigging

.
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weight to be kept low with reasonable stresses in api.tp of
the extreme sail side forces generated at high speed. .

Hydrofoil sai.li.ng craft have used a 3-foil syatem.,
In a 3-foil symmetrical system, one foil unit is buxdened
heavily, supplying both lateral stabilizing forces and
longitudinal stahili‘zatic;n against sail forward pitching
moments and wave encounter. One cannot maximize both long-
‘itudinal and lateral sﬁabiliey. In the present inventionm,
the 4~foil system is symetﬁcal but it acts as a 3-§oi1
asym'e.triesysten vhen the craft heels n' moderate amount
from the sail forces becauso one hyd:ofo:ll aaaembly may
leave. the water. .

' ¥hen go:l.ng about no :eadjustmemta are needed,. N
since heel i.n the other direction effectively swi.tchea the
system over. What is more, the fourth foil, normally air-
borne on the windward side of the craft, can‘l..xelp_eo, protecé
the craft from a serious high speed crash dive if the. bml
foil loses lift through wave action. As the bow .foi.l loges
‘:li.:l.ft and starts dropping, the airborne wirdward. lateral
foil comes into action to give necessary suépo:t. ‘nxe :I.ato-
ral foils and stern foil combination atabilizes the craft
with a longitudinal trim angle which is only a few dogreu
lower than normal trim using the bow foil. That is, the
stern and lateral foils provide a longitudinal righting
. couple to pravent the craft from tak-ing a steep dive, giving
the bov foil time to recover its own lifting action, withoue
the boat getting into an irreversible dynamieal;y assisted
crash in which negative bow lift gen?rates more negative
bow 1lift, with the craft‘a menm qu:lckly producing a

stern-over-bow somersault, as can occur in a three foil

s . 464259
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system, If the loaded leeward lateral foil should lose

lift through wave action, the craft will heel and spill

wind from its sails, thus reducing the heeling force.
Slender, buoyant pontoon hulls provide protection from cap-
size in an extreme case. With bow and stern foil maintain-
ing the craft at tye proper fore-and-aft tr:i.xq angles, the
leeward lateral foil can recover lift quickly. Essentially,‘
the foil system is able to fail to ‘safety'. ‘

The bow-stern foil combination controls trim of
fhe e:.aft so as to maintain a proper angle of attack on-
all of the ‘foils as gpeed changes. At low speed, where
foils cannot lift the qraft, it is best;' to have a low angle
of attack on all foils, so as to minimize the drag penalty
of having the foils at all. As the craft accelerates near
the take-off speed, it is optimal to have high angles of -
attack on the foils. By having an excess area on the bow
, foi_.l, the craft can be made to 1ift its bow as much ag 5°
or so, 80 as to.put hi.gh. gngles of attack on all foils as *
tal;e-off' speed approaches. However, the bow foil is- --
préferably maintained at a higher ang:le of attack than the
stern foil, so as to provide longitudinal stability during
the take-off phase. _After take-off, as speéd increases,
foil gngles of attack are reduced to get maximum ‘effiéiency.
This may be accomplished by arranging the foil blades so
- that thg ﬁow foil loses more area than the stern foil as
speed increases. This causes the bow of the craft to move
gradually down {(or rather the stern rises more) to where
it is level at. the top speed of the craft. The stern foil
blade or blades may remain totally submerged through the

entire speed range, or else merely come out of the water
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less than the other foil blades. A

As speed increases relative to the true wind speed,
more and more of the craft's weight is placed on the le;wa:d
lateral foil because of the increased sail side forces; .
The bow-stern foil combination becomes lightly loaded at
high speed with trmendoua reserve lifting area if necessary,
and thus it acts as a stability sensor to keep rougﬁly
correct angle of attack on the heavily loaﬁed leeward lateral
foil. 1I1f the entire weight of the craft is _tdm?omuj
inposed upon the leeward lateral foil, the craft does not
tend to capsize laterally, for the sail forward pitching
moment causes the craft to trim bow down a few degrees.

The craft tends to descend and the hulls re-enter the
water safely. | '

By the use of di.hedrals on the lateral fo:l.:l.s.
leeway of the craft can be fairly well eli.mi.nated. Zexo -
leeway occurs when the projections on a transverse lateral
plane, of the ctaft vweight vector passing through the centre
of gravity of the c:att. the sail force vector passi.ug
through the centre of pressure of the sails, and the 1lift
vector of the leevard ateral foil all intersect at a point.
' To be strictly correct, sideways windage cn.tl;e hull and -
‘rigging should be combined into the sail force vector.
Bécanse the cta_ft of this invention is daaighed to have a
" moderate heel, roughly 10 degrees in average eo:.zdi-.tim.
it turns out that the point of mteis.ecticn of thesé foxces
is substantially below the point where the sail centre of
pressure passes through the centre plane of the e:;ft. . .
. Also, sideways windage on the hulls 'ufted out of the water,

is likely to be considerable, making this point more
7 ., 464259
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significéntly below. It may be advantageous to place the
upper portions of fhe lateral foil blades at en even higher
dihedral, for minimizing leeway wheu the craft is heeled
substantially more than average. '

To reduce the possibility of air entertainment on
the foils, vi.th consequent loss of 1lift, most of the foij. .
elements are given a moderate amount (10 to 15 degrees)
of sweep. That is, the plémenté are &irec@:ed aft as they
slope up to emerge through t;.he water's surface.

. A problen vhich may be serious with the hydrofoil
sailing yacht is preventing capsize, such as may occur when
the craft is wmoving slowly very close to the wind and a »
strong gust of wind arrives vhich 15 more oﬁ th'e beam: The
liéht weight of the craft, with hydrofoils going deép may
con.tri.bute to the capsize, since foil d;;ag at low speed may
prevent the craft from accelerating as quick]:g as. the typic-.
al multihull sailing craft. Very efficient h.i.ghjaspect___rat_:lo

* lateral foils may tend to sta_ll out in the gust situation,.: .
and become powerless to prevent capsizing. . -A

) V séveral design factors may be used to prevéng
capsizing, such as mounting low aspect ratio foils of large‘ .
area laterally, with dihedral. above or around the pontoon
hull water line. Such foils will resist stalling out, even
at high bangle!l- of attack. In addition the bottoms of the
. pontoon hulls may be made relﬁtivoly £flat, with moderate
dihedral and with hard chines where the bottom joins the
sides, thus increasing reaction against heeling moments
when a gust strikes. Outward and upward flare of the outerx
pontoon hull sides will help to keep the righting moments

positive when the craft is at a 90 degrees heel if the
’ 8 ' 464259
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pontoona are extremely buoyant. The weight of metal hyd:o- .
foils underneath the craft will add a significant ballast-
ing effect when the craft is at a 90 degrees heel. A
wasthead float is helpful to prevent the craft from turning
upside down if it should be knocked over by a gust. .

The hull requires a spec:lal' lightweight construct-
ion which preserves rigidity by its shape and proportions.
Rigidity of the hulls can be obtained by using a "stressed”
skin construction, whareby flat plywood sheets are given
compound curvature by being fastened to lightweight frames
already set up in position. The hull ccmprigas a'sixel'l
structure with the loads at the hyﬁ:ofoi.l fastening points
distributed by special framing,

The normal sailing rig must be adapted for the |
special requirements of the hydrofoil craft. The two main
differences are: (1) the craft needs extra thrust forwards
to surmount the drag hump which occurs just below the speed
at which the craft beccmes fully foilborne. Sails need 't'o .
be highly cambered to.get naximm lift during the take off
phase when thé apparent wind may be some 45 to 90 degrees
off the bow. (2) to reach high speed with cloth sails,~
-the sails should be low cambered, to keep the éails fm :
luffing when the apparent wind is coming in some 15 to 30
degrees off thj_e bow. Also, the i\igh apparent wind
" velocities require lower lift coefficients (lower ;:mber)
to prevent excessive heeling moments. To assist in provid-
ing this sail shape change automatically as the sheets
are hauled in, the sails are preferably loose;footed and -
their booms pivot aft of the stays i:<:; vhich the sails are -

attached. For both condi.t:l.ona, but especially for high
0 464259
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.speed, there must be a streamlined profile where the sail
joints the mast. A rotating, profiled mast may be used.
The h_ydrofoi.l trimqran offers both high speed and
comfort at sea. The craft readily surfs on the fast, '
moderately sloped, well developed waves, .such as are found
in the trade winds. cConventional multihulls generally only -
surf on the slower, much steeper waves, such as the fresh
waves generated .during storms. '
An m:amplg of.a hydrofoil trimaran cbnstmcted
in accordance with the inyex;tion 'ia illustrated in the
accompanying drawings in vhichs- ' |
Pigure 1 is a plan views
f‘igqre 2 is a bovw elevation view:
Pigure 3 .:_ls a side elevational view;
Figure 4 is a stern elevational views
Figure 5 is a front elevationai view of the port
hydrofoils o '
' Pigure 6 is a plan view of the port hydrofoils
_Pigure 7 is a fragmentary plan view of the port |
side of the bow hydrofoil in its retracted positions ..
Figure 8 is a fragmentary detail of a lower lock
for one side of the bow hydrofoil when in its act;l.ve position
Figure 9 is a rear view of a stern ,hydrofo:l.l:'
Figure 10 is a side view of the stern hydrofoil |
'wi.th parts cut away; and
P:I.gure 11 is a diagrammatic plan view showing the
Location of a half of the bow hydrofoil and a s:lde hydrofoil
in active position with retracted positions indicated.
The t:hharan has a main centi:al hull 20 having a
mast 18, and a pair of pontoon hulls 22 and 24 disposed one
10 T 464259



14741 mo

on each side of and rigidly fixed to the main hull by spars
or shell structure as indicated at 21. In multihull craft
of this type during normal sailing the pontoons resist the.

- heeling due to sail forces so that heavy keels are rendered
ﬁnnecgssaty. In oxder to provide hydrofoils for Sudi a.
craft, that mair be effective to support the hulls clear of

. the sea and yet provide sufficient lateral'étability, as
well as fo.:e and aft control, a bow hydrofoil assanbiy 26,

port and starboard lateral hydrofoil assemblies 28 and -30

are supported by each of the pontoons, and a stern hyﬂrofou

32 which in this example also serves as a rudder. are

provided. ' .

" The bow hydrofoil assembly 26 is symmetrical with -

respect to the lbngitudinal and vertical axis of yth'e craft

and is secured to the main hull on 'oppos:lte sides thereof

" at pivof points 34, 36, 'and similar pivot points 38 and‘.to .
in alignment therewith, locsted on the inside walls of the

pontoons 22 and 24 adjacent the bow ends thereof. The

assembly comprises a "V" like li.fting element 45 supported-
by vertical struts 42 and 44 on opposite sides of the main
hull 20 and inclined struts 46 and 48, 50 and 52. extending’

Zl.ater'ally from the respective struts 42 and 44 to aupéore

the lifting element in the form of a hydrofoil blade 45 of

NACA 16-510 section, or other suitable blade section, which

for convenience may extend from one pivot point 38 to the

other pivot point 40 in a wide V sufficient to extend well
below the bottom of the main hull 20, when in the position

as indicated in Figure 2.

The central sections 49 and 51 of the blade bears
an angle to the horizontal of about 30 degrees, and the

11 464259
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upper sections 53 and 55 extend upwards to the pivots 38
and 40 at an angle of about 50 degrees. The struts 46 and
50 extend to the joints between the sections 49 and 51,
53 and 55, and adequate bracing 60 and 62 is provided to
comiete a truss structure. The struts and bracing are
of thin ei!.ongated streamlined section to provide maximum
strengtl;_ gnd mininum resistance to water flow. The apex

- 64 of th_e dihedral formed- by the blade sections ‘45 and 51
is ‘so located with respect to the common axis of the pivots
40, 36,34 aﬁd 38, as to i'eadily clear the bow of the main
hull so that the bow hydrofoil may be retracted to a -
horizontal position wholly above the water line and c].ear
of the prow as indicated in- ?igure 3 at 26°'.

In order to hold the bow hydrofoil assembly in
active position with the struts 42 and 44 extending down-
wardly and somewhat forwardly as indicated m.rigura 3,
there is provided a transverse brace 66, f:lxed to the
bottom 68 of the ceatre hull 20, the brace having at its
ends a f;tting adapted to engage and be fixed to the striat.s
42 and 44 to securely 'ho].(i the struts in the active position.
This Fitting may comprise an inter-engaging,tongue 67 and
groove 69 ﬁs shown in Figure 8 to resist lateral forces,
and a shear pin 61 or other form of lock to resist fore

and aft movement. A shear pin on either side is provided
. .to protect the craft.against damage should a heavy floating
obstruction be encountered by the bow hydrofoi.l aesembly. :
The shear pins may be manually set in place upon lowering the
bow assembly to its effective. position, or if desired, such
shear pins may be actuated by suitable control. rods or cab-
les (not shown) extending to a convenient point near deck

19 ' | 464259
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level and above the water line, .

It will be seen from Pigure 3.that the bow hydro-
foil blade sweeps foﬁrardly and downwardly by about 10
degrees. When the structure is in the active position
shown, the blade will have an angle of attack of about S
degrees. . .

' As shown best in Figures 9 and 10, the stern
hydrofoil assembly comprises a rigid swivel frame 71 having
an upper channel member 70 and a 1ower: transverse menber .
72 pivoted centrally in upper and lower gudgeons 74.and 76
fixed centrally at 78 to asplit transom of the main hull éo.
The members 70 and 72 are diagonally braced by channels 80
and struts 82. .Each member 70 and 72 is provided with
upstanding ears 84 and 86 dn its ends. Pii{otally secured
to the ears 86 of the lower membér 72 by bolts 87 are
streamlined sectioned frame members 88 and 90 which also
serve as rudder blades. These blades have enlargeﬂ portio:is
89 and 91 extending upwardly past the ears 84 of the member
70 to vhich they are secured by shear bolts 85, passing
through suitable apertures provided therefor. A plurality .
of gpertures may lye' provided in each of the ears 84 and - '
disposed on an arc centred on the bolts 87, to 'pa'rmit.
alteration of the angle of attack of the stern foil lifting
blades. The lower ends of the rudder blades 88 and 90 -

‘ are provided with tramnsverse hydrofoil or lifting blades
92, 94 and 96 of aerofoil section such as NACA 16-510.
These blades are braced by diagonal struts 98
and 97, and stiffeners 100 and 102, all of steamline
section, to provide a rigia st?m hydrofoil stxucture

together with the swivel ££ane 71. vhen the hydrofoil
13 464259



.blades are disposed in opédrative ggsi.tion as shown in
Figure 3. When in this operative position, the rudder blades
88 and 90, are preferably forwardly swept as indicated, and
the hydrofoil blades 92, 94 and 96 may have a substantially
zero angle of attack, which may be varied by employing
different apertures in placing the shear bblts 8s.

The upper channel 70 is provided Qi,th upst';anding
ears 101 to receive a tiller 103, or other suitable gear
for steering the swivel frame 71 may be provided. The
si)acing between the upper portions 89 and 91 of the blades
g8 and 90 are such that, upon removal of the shear bolts
85, the lower portion -of the stern hydrofoil assembly may
be swung rearwardly and upwardly to a vertical poéiti.oh
out of the water, with the upper portipns 89 and 91 .of tﬁe :
blades 88 and 90 swinging clear of the hull sidewalls in
being swung forwardly and downwardly to a depending
position where such portions may act as rudders during
displa'cement, sailing. The channel braces 80.and member 70
are notched at 81 and 73 reépectively to receive the diag-
onal struts 97 and 98, and apertures 104 in the side blades
are provided to align with the apertures in the ears 84
S0 as to receive the shear bolts 85, and thus hold the
hydrofoil structure in an upstanding retracted position,
while the free ends 89 and 91 of the blades 88 and 90 extend
" well below the water line to act as rudders as is indicated
at 91' in Figure 3. Since the portions 89 and 91 of the
blades 88 and 90 are of shorter length, these portions are
preferably made wider as indicated to render them more
effective as rudders. The blades 89 and 91 preferai:ly do

not extend into the water a distance greater than the
' 14 464259
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draft of the main hull 20, To facilitate the positioning
of the stern hydrofoil assembly in the inactive position,
and nested in the frame 71, the pivotal centre of bolts 87
may be disposed rearwardly of the ears 86 of the frame 71
as indicated in Figure 10, and the bracing 97 and 98 may
be offset forwardly as also indicated in Pigure lo‘so that
the notches 81 and 73 may be shallow and avoid weakening
.the structure. ' _ o ‘

. The lateral hydrofoil assemblies 28 and 30, being
left and right handed, or mirror images of each bther. a
deacription of one will suffice herein. The port lateral
hydrofoi.l 28 comprises divergent struts 122 and 124 of A
streamline section to which are f:l.xed hydrofoil blades 126,
1m30 and 132 of suitable lection, .against su;h‘h:s . IIASA‘
NACA[16-510. The blades 128 and 130 extend inwardly of
the strut 122, and their en@s are braced by a tie member )
134. Suitable bracings 136, 137, 138 and 140 and 142
further brace the structure. The upper end of tho: struts.'
122 and 124 t,eminatg in a plate 141 tixat is pivoted on a
heavy pivot stud 143, extending through a knuckle block 144.
The knuckle block 144 is pivoted in a deck ﬁ.ttj.ngldﬁ with
the pivot axis disposed above and outboard of the gunwhale
of the pontoon hull 22, The pivot axis extends at an angle
inclined to the fore and aft axis of the craft.

The upper blade 126, at its inner end is braced
at 127 and provided with spaced jaws 131 adapted to intex-
,éngage with and receive a tongue-like fitting 129 rigidly
secured to the pontoon hull at a point near the water line
at 152 and be secured by a removable bolt 153. to form a
rigid connection therebetween. A diagonal brace 154 is

15, = 464259
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pivotally secured at its forward end to a fitting 156, fixed
to the pontoon hull deck. The pivotal axis in the fitting
156 is aligned with the axis of the fitting 148, The brace
extends. to the strut 124 at a point above but adjacent to
the blade 126 and is pivoted at 125 to the strut on the

axis coincident witf; the pivot axis of the stud 143. 'I‘he‘.
mounting of the foil assembly on the pivot axes in the
fittings 148 and 154, and 144 and 125 is such as to pemit'
the asgembly to be retract.ed'from the water and swung over
the deck, after which the assembly pivots around the axis

of the stud 143 ahd brace pivot 125 to.a retracted position
lying on the deck, in 1':he approximate position indicated at
28* in Figure 11, all without intg:;:ference with shrouds’
necessary to sailing craft. .

As in tﬁe case of the bow and stern foil assemblies,

the lateral hydrofoil assemblies preferably have forward:

and downward sweep as indicated. . In addition, as with the
bow' assembly, the lateral hydrofoil sections of the blading
are provided with an angle of attack of about 5 deg:ees'. :

The hydrofoils above described are preferably. _ . ..

formed from stream-lined aluminium alloy or other lightweight
ﬁetal sections of extrusions or hollow stainless steel
sections: all suitably welded, into a rigid truss-like’
structure. while thez;e are d:lsc].oséd specific truss struct-
-ures found to be effecti.ve, it should be understood that

the blading and support structures may take many forms.

.16‘ i 4'.64.2 59
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The claims defining the invention are as follows: *

1. A sailing hydrofoil trimaran having a central
hull with two pontoon hulls- spaced on opposite sides of the
central hull by a deck structure and wind propulsion means;
‘said trimaran bei.ng px:ov:.ded with AM&M

hydrofoil truss structure having a symmetr:.cally disposed
dihedral foil blade with oppositely inclined lifting
surfaces, the structure being pivotally attached to th§ ‘
opposite sides of the central imll and to the péntoon
hulls above the displacement water lirie of the hulls on a
~ substantially common pivdtal axis, means for securing the
structure in a downwardly extending posiﬁion wifh lifting
surfaces of the blade inclix_xed to provide a positive angle
of attack‘ and positive lift; lateral hydrofoil assemblies
attached one to each of the pontoon hulls and each having a
foil blade inclined outwardly and upwardly, and .a stern
hydrofoil assembly including lifting foil blades. '

.2. A trimaran according to Claim 1;‘..w}'xerein the
stern hydrofoil assembly also includes steexing elements,

3. A trimaran according to Claiml or Claim 2,
"wherein each of the lateral hydrofoil assemblies is secured
to its pontoon hull at three points.

. 4. A trimaran according to any one of the preceding
claims, wherein the bow hydrofoil is retractable to a
position above the displacement water line.

5. A trimaran according to Claim 3 or Claim 4
when dependent on Claim 3, wherein the lateral hydrofoil
assemblies are attached to the pontoon hulls so that they
can pivot about an axis extending general;ly fore and aft
through two of the points, and each aaéembly is retractable
by movement about this axis upon disconnecting the asseg’bly
from its third point of securement.

6. A trimaran according to any one of the preceding
17 de1259



14741 mo

claims, wherein the foll blades are of a NACA 16-510 section.

7. A trimaran éccording to Claim 2, or any one of
Claims 3 to 6 when dependent on Claim 2, in which the stern
hydrofoil assembly comprises a rectangular frame having trans-
verse members pivoted centrally on a substantially vertical
axis in gudgeons on the stern of ‘the central hull, and having
spaced side members extending aubetantially vertical;y, a pair
of rudder biadea, each having a relatively horizontal pivotal
connection to the frame side members at each side of the frame,
and each blade having a first rudder blade portion for displace-
ment salling extending on one side of the horizontal pivotal
connection a sufficient distance to act as rudder blades when
extending downwardly from the horizontal pivotal connection and
into the water, and a second rudder blade portion extending from
the other side of the horigzontal pivotal connection a greater
distance than the first rudder blade portions, a transverse
hydrofoil blade connecting the second rudder blade portions, and
means for locking the blades to the frame with the first rudder
blade portions or the agqgn; gEQdég blade portions and the hydro-
foil dlade! - ' extending into the
water, ‘

8. A trimaran according to Claim 1, substantially as
described with reference to the accompany drawings.

18 464259
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" 9. A trimaran as set forth in claim 1 wherein
the lateral hydrofoll units and the folls thereof are pro-
vided with sweep in the order of 10 to 15 degrees directéd
aft as the foils come up to emerge through the water's sur-;
face.

10. A trimaran as set forth in claim 1 wherein
the 1lifting surfaces of the bow hydrofoil truss structure
have sweep in the order of 10 to 15 degrees directed aft as
the 1ifting surfaces come up to emerge through the water's

surface. ) ) B
11, A trimaran as set forth in clalm 1 wherein

the lateral hydrofoil units and the folls thereof, and the
1lifting surfaces of the bow hydrofoil truss structure have
sweep in the order of 10 to 15 degrees directed aft aé 'th-.e
foils and lifting surfaces come up to emerge through the

water's surfacg .
DATED this SECOND day of JULY, 1975
DAVID ALLEN KEIPER '

Patent Attorneys for the Applicant
SPRUSON & FERGUSON . i
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