PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 4 : (11) International Publication Number: WO 87/ 02320

B63B 1/10 Al (43) International Publication Date: 23 April 1987 (23.04.87)

(21) International Application Number: PCT/US86/00047
(22) International Filing Date: 13 January 1986 (13.01.86)

(31) Priority Application Number: 786,837
(32) Priority Date: 11 October 1985 (11.10.85)
(33) Priority Country: us

(71)(72) Applicant and Inventor: PETROVICH, Enrique, G.
[US/US]; 620 S.E. 18th Avenue, Pompano Beach, FL
33060 (US).

(74) Agents: OLTMAN, John, H. et al.; Oltman and Flynn,
915 Middle Rlver Drlve Suite 415 Fort Lauderdale,
FL 33304-3585 (US).

(81) Designated States: AT (European patent), AU, BE (Eu-
ropean patent), BR, CH (European patent), DE (Eu-
ropean patent), DK, FI, FR (European patent), GB
(European patent), IT (European patent), JP, KR, LU
(European patent), NL (European patent), NO, SE
(European patent).

Published
With international search report.

(54) Title: FAST SELF RIGHTING CATAMARAN

(57) Abstract

This highly engineered recreational catamaran features
a unique pivotable mast (4) with a downward extending sec-
tion (5) that holds an underwater ballast (6). A hang glider
type sail (8) provides lift as well as thrust. Working in combi-
nation with the underwater ballast (6), the sail (8) functions to
deliver a high performance sailboat with high stability and
ease of control. The ballast (6) also aids in righting a capsized
boat (see figures 21, 22a,b,c and 23a,b,c). Advanced three tier
hydrolift type pontoons (2 and 3) raise the boat partially out
of the water under full sail thereby minimizing drag and maxi-
mizing speed (see figure 18). A convex deck (1) and optional
convex cabin (24) facilitate righting an overturned boat. Other
advanced features include retractable daggerboards for turn-
ing control (21A and B, see figures 14, 15 and 16), telescoping
lower mast for shallow water sailing and beaching (5, see fi-
gure 19), underwater battery powered propulsion for move-
ment in a calm wind (201, see figure 20) and power assisted
winches for sail lift and turning control (41 and 41A see figure
12).
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FAST SELF RIGHTING CATAMARAN

FIELD OF THE INVENTION
The field of the invention relates to recreational

multihull sailboats. The primary class of these types
boats is the catamaran.
BACKGROUND OF THE INVENTION

Modern enhancements to sailing craft have included
rigid frames and foam filled hulls, U.S. Pat. No.
3,760,439 to Swenson, -Sr.; a pivotable mast and pontoon
linkage that enables a catamaran to be sailed upside down,
U.S. Pat. No. 4,102,287 to Ferris; a catamaran boom and
ballast righting assembly, U.S. Pat. No. 4,516,518 to
Cate; wing type sails which impart a lifting force to the
sailboat, U.S. Pat. No. 2,126,665 to Rowland; rotating
masts affixed to an underwater ballast to stabilize the
pontoons during tacking, U.S. Pat. No. 3,885,512 to Mar-
cil; and high performance pontoons with horizontal steps
imparting' hydrodynamic lift to the pontoon while under-
way, U.S. Pat. No. 4,224,889 to Spiegel.

The catamaran enthusiast is constantly seeking faster
boats that do not easily tip, which are easily controlled
and which are easily righted after a capsize. The present
invention combines and improves all the above noted sail-
craft art into one catamaran.

SUMMARY OF THE INVENTION

The primary object of the present invention is to

provide a relatively stable catamaran with high performance

speed. This is accomplished using several design enhance-
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ments. .

A unique centrally mounted universally pivoting mast
extends underwater. Affixed to the mast at a distance
offering a balancing torque to the wind is a ballast with
a streamlined torpedo shape. A wing type sail offering
lift as well as thrust is affixed to the mast. The final
major speed enhancement consists of three diameter stepped
pontoons which enable the sailboat to plane on the forward
third of the pontoons thereby reducing drag friction.

Working together, the lifting sail and the hydroplan-
ing pontoons 1lift the sailboat up onto a reduced drag sur-
face and a reduced displacement in the water. These fea-
tures maximize speed. To balance the wind force and
stabilize the sailboat, the downward extending mast and
ballast provide downward forces on the windward pontoon.

Another object of the present invention is to offer
an easily righted sailboat after a capsize. This is ac- -
complished by using the downward extending mast and bal- ‘
last as a lever to force the capsized boat over. A
convex deck ané convex cabin serve to make the capsized
sailboat easier to right. Additionally, floats on the
sail and flotation flaps in the sail shorten the self-
righting time.

Another object of the present invention is to provide
ease of control to the sailor. This is accomplished'with
traditional rudders and a novel set of pontoon daggerboards
rigged to keep the windward daggerboard deployed in the
water to minimize sideways slippage. Control of the sail
for both sideways and forward tilt is accomplished with
rigging at the four- corners of- the sail-which connects to
power assisted winches. Since the sail is universally
pivoted atop the mast, pulling on any corner will tilt
the sail down in that direction. Another control feature
is the lateral stability inherent in the pivoting mast
and ballast. The sailor need not move his weight from
side to side in the sailboat to push down on the windward

pontoon.

A ]
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Although any type of lift imparting sail may be used,
the preferred embodiment uses the standard héng glider
sail of one piece design. The crossmember support rod
collapses upon pulling a safety line. This douses the
sail to help prevent capsize or to stop quickly. A uni-
versal pivot atop the mast and four control lines allow
a control panel or joystick to tilt the sail in any di-
rection.

Another object of the present invention is to offer
ease of beaching and shallow water sailing. This is ac-
complished by providing a retractable telescoping under-
water mast which allows the ballast to be lifted out of
the water between the pontoons for beaching or for shallow
water sailing. The forward support arm for the ballast
slides up through the hull to various positions.

Another object of the present invention is to pro-
vide for electric motor power for no wind conditions or
to aid in docking. The ballast is designed with a hollow
compartment which houses the heavy aircraft typé batter-
ies and electric motor. A propeller with folding blades
is mounted at the rear of the ballast housing. The same
batteries may power the power assisted winches, :or the
sallor may choose a simpler means includingAcompressed air,
hydraulics, or mechanical levers.

Another object of the present invention is to offer
the pivoting mast, wind sail and ballast as a conversion
kit for installation on most catamaran type sailboats.
Once the proper sail area and mast size are determined,
the universal pivot is installed on the appropriate cross
member support struts of the catamaran. The mast is in-
serted and the ballast and sail attached. )

Other objects of this invention will appear from the
following descfiption and appendéd claims, reference being
had to the accompanying drawings forming a part of this
specification wherein like reference qharacters designate

corresponding parts in the several views.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a starboard side elevational view showing

the mést and underwater ballast assembly in the vertical
position and tilted forward in dotted lines.

Figure 2 is a front elevational view showing the mast
and underwater ballast assembly in the vertical position,
tilted to port in dotted lines, and tilted to starboard
in dots and dashes.

Figure 3 is a top plan view of a sailboat with a hang
glider sail. A fragmentary view of the sail over the mast
shows the universal pivot atop the mast.

Figure 4 is a starboard side sectional view taken
along line 4-4 of Figure 3.

Figure 5 is a bottom plan view of a hang glider quick
collapse sail assembly taken along lines 5-5 of Figure 1.

Figure 6 is a cross sectional fragmentary view of
the leading edge of the sail taken along line 6-6 of
Figure 5. )

Figure 7 is a top down sectional view of the.pivot-
able mast mounting assembly taken along lines 7-7 of
Figure 4.

Figure 8 is a starboard side fragmentary sectional
view of the pivotable mast mounting assembly taken along
lines 8-8 of Figure 7.

Figure 9 is a top down fragmentary cross sectional
view of the mast taken along lines 9-9 of Figure 8 showing
a groove in the mast.

Figure 10 is a starboard side fragmentary sectional
view of the universal pivot atop the mast taken along lines
10-10 of Figure 4. 7

Figure 11 is a front fragmentary sectional view of
the universal pivot atop the mast taken along lines 11-11
of Figure 10. )

Figure 12 is a top plan view of the sailboat without
the sail taken along lines 12-12 of Figure 1. A fragmen-
tary view of the convex deck shows rigging control winches

and’ lines.
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Figure 13 is a top plan view of the sailboat underway
with the mast and sail tilting to starboard. Dotted lines
show the mast and sail tilting to port.

Figure 14 is a port side fragmentary sectional view
of the pontoon taken along lines 14-14 of Figure 13 showing
the daggerboard in the retracted position. Dotted lines
show the daggerboard in the extended position.

Figure 15 is a front cross sectional view of the port
pontoon taken along lines 15-15 of Figure 14 showing the
daggerboard in the retracted position. Dotted lines show
the daggerboard in the extended position. .

Figure 16 is a front elevational view of the sailboat
underway showing the windward daggerboard partially extend-
ed.

Figure 17 is a starboard side elevational yiew of-the
sailboat at slow speed showing all three pontoon steps at
or below the water line.

Figure 18 is a starboard side elevational view of the
sailboat at high speed showing only a portion of the front
pontoon below the water line.

Figure 19 is a starboard side elevational view of
the sailboat showing the sail in a folded position. A
fragmentary sectional view of the starboard pontoon and
convex deck shows the ballast retracted between the pon-
toons for storage or shallow water sailing.

Figure 20 is a sectional view of a ballast having
storage batteries, motor and propeller.

Figure 21 is a front elevational view of a capsized
sailboat.

Figure 22 is -a perspective view of the pivoting mast,
underwater ballast and hang glider sail kit mounted on
a catamaran.

Figures 23 (a) (b) and (c¢) are front elevational
views of the sequence of steps taken to right a capsized
sailboat from the side.

Figures 24 (a) (b) and (c) are starbocard side eleva-

tional views of the sequence of steps taken to right a
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capsized sailboat from the stern.

Before explaining the disclosed embodiment of the
present invention in detail, it is to be understood that
the invention is not limited in its application to the
details of the particular arrangement shown, since the in-
vention is capable of other embodiments. Also, the ter-
minology used herein is for the purpose of description
and not of limitation.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring first to Figure 1, convex deck 1 holds

starboard pontoon 2 and port pontoon 3 (see figure 2) in
a fixed spatial relationship using traditional crossmember
braces (not shown). A unique pivoting mast 4 is mounted
near the center of convex deck 1.  The mast 4 extends
underwater by means of mast extension 5 which is retract-
able up into mast 4 (see figufe 19). Mast extension 5 is
pivotally attached to ballast 6 as is forward ballast
support arm 7. Mast assembly 4, 5, 6 and 7 is capable of
tilting from side to side and fqrward (see dotted lines).
The top of mast 4 always tilts away from the windward side
while the ballast 6 always tilts into the wind. The pre-
sent invention calls for a counter balancing of the mast 4
height and sail 8 area with the mast extensibn 5 length
and ballast 6 weight to maintain the pontoons 2 and 3 on
substantially even keel during normal sailing conditions.
Hang glider type sail 8 offers 1lift as well as thrust to
the sailboat. The 1lift component of force on the mast 4
serves to reduce displacement of pontoons 2 and 3 and com-
bines with the high lift low drag horizontal stepsrl2
and three diameter modified V- pontoon design (section 9
is widest, section 10 is moderately wide, section 11 ié
narrowést) to raise the pontoons 2 and 3 onto therforward
section 9 under full sail. This planing reduces the sur-
face friction and displacemént thereby maximizing the
speed of the sailboat (see figures 17 and 18). '

The hang glider type sail consists of a longitudinal

support rod 13, crossmember support rod 14, and forward

%
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struts 15. Longitudinal support rod 13 is mounted atop mast 4 by
means of a universal pivot mount 16. The embodiment shown consists
of a fixed ball 17 atop the mast locked into socket 18. Other pivot
enbodiments are krown (see figure 22). |

Rigging control lines 19A, 19B, 19C and 19D are mounted at
each end of the longitudinal support rod 13 and ends of crossmember
support rod 14. Pulling on the control lines 192, B, C and D allows
the sailor to tilt the sail 8 to catch the wind. Floats 20 affixed
to the ends of longitudinal support rod 13 and at the tips of for-
ward struts 15 add to the bubyancy of the sail 8 in a capsize.

Retractable daggerboards 21A and B minimize sideways slippage.
Daggerboard linkage arm 22 functions to extend windward daggerboard
into the water (see figures 14, 15 and 16). Traditional catamaran
pontoon rudders 23 function to steer the sailboat.

An optional cabin 24 is mounted on convex deck 1 at the stern.
Cabin top 25 is also convex to assist in righting the sailboat
after a capsize. The cabint 24 acts as a large buoyant air bubble
and fulcrum for righting the. sailboat (see figures 21, 23 and 24).
Plexiglass windows 26 allow full peripheral vision for safety.

Referring to figure 2, the mast 4 and sail 8 shown in solid
lines is in a vertical and neutral position not catching any wind
or imparting any force on the sailloat. The mast 4 and sail 8 -
tilted in the position shown by dotted lines shows a wind from the
starboard side tilting the mast 4 to the port side, the ballast 6
to the windward starboard side, and imparting a forward and lifting
thrust to the sailboat. The mast 4 and sail 8 shown in dots and
dashes shows the mast 4 and sail 8 catching a wind from the port
side which tilts the mast 4 to the starboard, the ballast to port,
and imparts a forward and lifting thrust to the sailboat. Note
that the pontoons 2 and 3 do not 1lift out of the water under. normal
sailing conditions.

Referring to figure 3, the relative proportions of the sail 8,
convex deck 1 and pontoons 2 and 3 are shown. The universal pivot
16 atop the mast (see figure 1) is mounted equidistant from the pon-
toons 2 and 3 and may be mounted at the center or slightly forward
based on overall

PCT/US86/00047
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weight distribution of the sailboat.

Figure 4 shows a fully automated embodiment of the
present invention. Rigging lines 19A, B, C and D are di-
rected by pulleys 40 to one power winch 41 for the forward
and back lines 19 mounted on the longitudinal support rod
13 and one power winch (see figure 12) for the left and
right lines (see figure 12) mounted on the crossmember
support rod 14. Controls on panel 42 allow the sailor to
tilt the sail in any direction to catch the wind.

For storage and for shallow water sailing the ballast
6 may be raised up between the pontoons 2 and 3 (see figure
19). The embodiment disclosed in figure 4 uses cables 43
inside mast extension 5 and forward ballast support arm 7
to pull up the ballast 6 by means of a power winch 44 con-
trolled by panel 42. Other optiohal power equipment such
as the motorized propeller (see figure 20) and power as-
sisted rudders (not shown) can be gontrolled at panel 42.

' The preferred embodiment 'of the mast assembly 4, 5, 6
and 7 consists of a longitudinally mounted swivel mast
brace 45 which is rotatable clockwise and counterclockwise
around pivot mounts 46 which are affixed to convex deck 1.
The mast brace 45 holds a mast pivot bracket 47 and ballast
sdpport arm pivot bracket 48. Brackets 47 and 48 allow

the mast assembly 4, 5, 6 and 7 to tilt forward while mast
brace 45 allows the mast assembly to tilt to port and star-
board. ' '

The hang glider sail 8 has a traditional folding cross-
member rod 14 which is activated to quickly douse the sail
8 by pulling safety line 50 which slides collar 51 in an
umbrella fashion toward the' front- thus collapsing the cross-
member rod 14 (see figures 5 and 19).

Figure 5 shows hang glider sail 8 with the collapsible
crossmember rod 14 shown in the folded position with dotted
lines. Mounting brackets 52 secure the crossmember rods 14
and rigging control lines léA, B, C and D.

Figure 6 shows a flotation substance 60 added to the
sail's leading edge as defined by forward strut 15. Flap 61
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holds the flotation substance in place.

Figure 7 shows the mast brace 45 holding the mast 4.
Mast extension 5 can be seen inside mast 4. Pivot mounts
46 are firmly attached to convex deck 1 to withstand the
wind's forces propelling the sailboat. The two separate
cables and windings can be seen on winch 44. These wind-
ings hold cables 43A and B which pull up the ballast.

' Figure 8 shows the detail of connecting cables 43A
and B in this embodiment to winch 44. The cables 43A and
B must run up the center of mast extension 5 and forward
support. arm respectively, and winch 44 must reel in cables
43A and B in unison to avoid jamming of the forward sup-
port arm 7 or mast extension 5 as they slide upwards.

Figure 9 shows the groove 90 which exists in mast
extension 5 in order to pass through cable 43. A simi-
lar groove exists in forward support arm 7 (not shown).
Space 91 in ballast 6 allows room for the mast extension
5 to rest égainst the ballast 6 ih the forward tilt posi-
tion (see figure 1). '

Figure 10 shows the top of mast 4 with mounting ball
17 firmly attached. Universal pivot mount 16 consists of
two halves (see figure 11) firmly attached to longitudinal
support arm 13 thus forming socket 18.

Figure 11 shows the two halves of the pivot mount 16
firmly bolted together by a plurality of bolts 110. Thus
socket 18 can impart all the forward and vertical thrust
to the sailboat via ball 17 atop mast 4.

Figure 12 shows winch 41 controlling the forward and

‘back tilt of the sail (see figure 4) by means of rigging

lines 19A and 19B. Winoch 41A controls the left and-right
tilt of the sail with simlar lines 19C and 19D. Rigging
line 19B passes through cabin 24 by means of protective
collar 120 (see also figure 1). Collar 120 extends for-
ward at the top as shown by dotted lines to allow for the
forward mast tilt (see figure 1).

Retractable daggerboards 21A and 21B are controlled
by cables 125 and 126. When there is no tension on cables
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125 and .126, the daggerboard is hinged to naturally by
gravity remain retracted (see figure 14). Cables 125
and 126 are affixed to daggerbbard linkage arm 22 which
pivots from side to side but not forward with the mast 4.
Thus when the mast 4 tilts away from windward side at
starboard, daggerboard linkage arm 22 is pushed to port
by the mast 4 and cable 125 pulls the windward daggerboard
21A into the water. The process works in the same manner
for a port wind when cable 126 extends daggerboard 21B
(see also figure 2).

Figure 13 shows sail 8 reacting to a port wind in
0lid lines. Dotted lines show sail 8 reacting to a star-
board wind.

Figﬁre 14 taken along lines 14-14 of figure 13 shows
the daggerboard 21B being extended into the water by
cable 126 in response to the port wind

Flgure 15 shows an embodiment of the daggerboards
inside the pontoon 3. Side mounted daggerboards can work
using the ‘same principles. The dotted lines depict the
port daggerboard extended.

Figure 16 shows the sailboat reacting to a strong

port wind. Mast 4 is tilted to starboard which in turn

pushes daggerboard linkage arm 22 to starboard which in
turn pulls cable 126 which in turn extends the windward
daggerboard 21B into the water.r

Figure 17 shows the sailboat underway at slow speed
with the waterline 170 substantially above all three
sections 9, 10 and 11 of pontoon 2. The pontoons 2 and
3 are'fully displacing the weight of the sailboat in the
water.

Figure 18 shows the sailboat under full sail in
planing mode as described above in Figure 1. The water-
line 170 only extends above the forward section 9 of pon-
toons 2 and 3. The sailboat is planing on section 9 as a’
result of the lift from sail 8 and the hydrodynamic lift
of the design of pontoons 2 and 3 as noted above in figure
1.
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Figure 19 shows the hang glider sail 8 in a folded
position with collar 51 forward (see figure 4). Pulling
safety line 50 renders this result. This feature of hang
glider sail art is used to offer a quick douse effect to
sail 8 to stop the sailboat. Sail storage is also done
in this manner by securing the sail 8 closed with safety
lines and a cover (not shown).

Ballast 6 retracts under the sailboat between pontoons
2 and 3 to offer storage and shallow water sailing ability.
Mast extension 5 and forward ballast support arm 7 are
shown in their fully retracted positions. Other embodiments
not shown can accomplish this result with the use of a tele-
scoping design means (not shown).

Figure 20 shows ballast 6 with an optional electric
motor 201 powering a folding propeller 200. Batteries 202
power motor 201 and any other optional electric gear on

the sailboat such as lights, winch motors or rudder con-

‘trols. Locating the heavy batteries 202 in the ballast 6

assists in the overall dynamics of the sailing and self
righting characteristics of the sailboat.

Figure 21 shows the sailboat capsized. Several
forces combine to make the sailboat tend to self right.
They are the convex deck 1,the convex air bubble cabin 24,
the ballast 6, the leverage of the mast extension 5, the
floats 20 and the flotation flap 61l. The sailor can hang
on the ballast 6 to assist righting the sailboat.

Figures 22a, b and c¢ show the sequence of the sailboat
righting from the side.

Figures 23a, b and ¢ show the sequence of the sailboat
righting from the stern.

Figure 24 shows the kit embodiment of the present
invention. Mast assembly 4, 5, 6 and 7 is mounted to a
multihull sailboat on the connecting deck 255 by means of
trailer hitch type mounts 240 and 240A which hold a mast
collar and ball 241 and a forward ballast support arm col-
lar and ball 241A respectively. Basic mechanical winches

41, 41A and 44 perform the same functions as the power
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assisted modéls shown in figure 4. These less expensive
winches are suitable for smaller less expensive sailboats.
A known alternate embodiment of a universal pivot atop
the mast 4 is shown. Flexible rubber joint 250 is affixed
atop the mast. Universal socket 251 is attached to the
center of longitudinal support rod 13. Universal socket
251 is secured to flexible rubber joint 250.by means of
pin 252. A smaller sail 8 can be readily removed and
stored by means of pin 252. Sail 8 collapses in the

traditional hang glider manner.
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I Claim: .

1. In a sailboat having at least two elongated
pontoons, a convex deck affixed to said pontoons to sup-
port a load, a plurality of spaced cross pieces secured
to said pontoons to maintain them in a fixed spatial rela-
tionship, the improvements comprising:

a) a mast and sail universally pivotally mounted
near the center of said sailboat, said mast
having a downward extension beneath said
sailboat upon which is affixed an underwater
ballast, the magnitude of said ballast in
combination with said downward extension of
said mast being so related to the height of
said mast plus the area of said sail that
said mast and sail will pivot downwardly
and outwardly and said downward extension
of said mast and said ballast will pivot up-
wardly and outwardly.as said sailboat is.
subjected to wind thereby minimizing any
vertical 1lift of said windward pontoon,
wherein the forward pivoting of said mast
functions to minimize downward pressure
on said bow of said sailboat;

b) said sail comprising a kite type design
functioning to providé 1ift as well as
forward thrust while underway;

c) said downward extension of said mast cooper-
ating with at least one parallel ballast
support rod pivotably affixed to said bal-
last and the bottom of said sailboat
functioning to hold said ballast in a posi-
tion parallel to said pontoons.

2. The sailboat of claim 1 in which the ratio of
said mast height and sail area in relation to the length
of said downward extending mast and ballast is selected
so that said ballast does not pivot upwardly to contact
said sailboat in the strongest wind to which said sailboat
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will normally be subjected.

3. The sailboat of claim 1 in which said univer-
sally pivoted mast further comprises a brace means which
prevents backward pivoting of the mast beyond a vertical
plane and prevents forward pivoting of said mast substan-

5 tially beyond a 45 degree angle.

4. The sailboat of claim 1 wherein said pontoons
have a three diameter design, the forward most third being
widest, the center third being next widest, and the rear
most third being narrowest, and where all three said sec-

5 tions have a plurality of longitudinal 1lift producing
hull steps which function with their angle of attack to
impart a lifting force to said sailboat, and which func-
tion to support said sailboat solely on said first third
"section of said pontoons while under full sail. |

5. The sailboat of claim liwherein each said elon-
gated pontoon further comprises a rudder, and said rud-
ders are mechanically linked together to turn in unison.

6. The sailboat of claim 1 wherein said sail further
comprises a longitudinal support rod.and a crossmember
support rod, said support rods affixed to a universl pi-
votal socket at their intersection, said socket mounted

5 atop said mast. .

7. The sailboat of claim 6 wherein said support rods
further comprise floats attached to the ends thereof.

8. The sailboat of claim 6 wherein said sail further
comprises at least one flap containing a flotation material.

- 9. The sailboat of claim 6 wherein said sail further
comprises a single sheet non furling hang glider type hav-
ing no trim-capability,; said- crossmember  support .rod . con-..
.sisting of a fast collapsing means. )

, 10. The sailboat of claim 6 wherein said sail further
comprises rigging consisting of lines affixed to said ends
of said longitudinal and crossmember support rods, said
lines further attached to at least one winch, said winch

5 functioning to tilt said saii forward or backward or from

side to side.
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11. The sailboat of claim 10 wherein said winch
further comprises a power assisted winch with a control-
ler located near said rudder, said power assisted winch
functioning to tilt said sail forward or backward or
from side to side.

12. The sailboat of claim 1 wherein said downward
extending mast telescopically shortens to reduce the draft
of said sailboat to provide for beaching or shallow water
sailing, and where said ballast support rod comprises an
adjustable underwater depth extension means.

13. The sailboat of claim 1 wherein said pontoong
have a daggerboard pivotably mounted on each pontoon such
that said daggerboards are weighted to normally be re-
tracted out of the water, said daggerboards further com-
prising a linkage line means connected to said mast
whereby said mast as it pivots outboard pulls said linkage
line to deploy said windward daggerboard into the water.

14. The sailboat of claim 1 wherein said ballast
further comprises a hollow compartment which houses
electric storage batteries and an electric motor which
powers a propeller at the rear of said ballast, said
propeller having foldable blades.

15. The sailboat of claim 1 wherein said convex
deck further comprises a passenger compartment located aft,
said passenger compartment having a convex shape function-
ing to assist righting said sailboat after a capsize.

1l6. A conversion kit for sailboats comprising:

a) a mast, a sail and a universally pivoting
mounting means for installation near the
center of said sailboat, said mast having
a downward extension beneath said sail-
boat upon which is affixed a ballast, with
the magnitude of said ballast and said
downward extension of said mast being so
related to the height of said mast and
the area of said sail that said mast and

sail will pivot downwardly and outwardly
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and said downward extension of said mast
and said ballast weight will pivot upward-
ly and outwardly as said sailboat is
subjected to wind, thereby minimizing any
vertical lift of said windward pontoon,
wherein the forward pivoting of said mast
functions to minimize downward pressure on
said bow of said sailboat; )
said sail comprising a kite type design
functioning to provide 1lift as well as
forward thrust while underway;
said downward extension of said mast co-
operating with at least one parallel
ballast support rod pivotably affixed to
said ballast and the bottom of said sail-
boat functioning to hold said ballast in

a position parallel to said sailboat.

17. In a multihull sailboat having at least two

elongated pontoons, a plurality of spaced cross pieces

secured to said pontoons to maintain them in a fixed

spatial relationship, improvements comprising:

5 . said pontoons having a three diameter design,

10

15

the forward most third being widest, the
center third being next widest, and the
rear most third being narrowest, and
wherein all three said sections have a
plurality of longitudinal 1lift producing
hull steps which function with their angle
of attack to impart a lifting force to
said sailboat, and which function to. lift
at least said rear third of said ponfoons
out of the water while under full sail,

thereby reducing hull surface friction.



WO 87/02320 1711 . PCT/US86/00047

e = ——
5 5




PCT/US86/00047

2/ 11

WO 87/02320

Vs 26T—

e




WO 87/02320

3/11

PCT/US86/00047

17

-
AN
F4 O




PCT/US86/00047

4/11

WO 87/02320

L , _—G

o ov I

S S

“‘\@ A |
&




PCT/US86/00047

5/11

WO 87/02320

8



WO 87/02320 ’ 6/11 PCT/US86/00047

_

Z
H
(¢ 2]

47 45 48




WO 87/02320

7/ 11

FIG.12

PCT/US86/00047




WO 87/02320

8/11

PCT/US86/00047




WO 87/02320

9/

11

PCT/US86/00047

5 16 )
ao. _ _ 7 / 5t 20
B = = —" 7
P "
20 13 17 50
5
L—19A
19D
1987 T 7 FIG.19
22
45
1
— .
47 48
——u




10/11 PCT/US86/00047

WO 87/02320




PCT/US86/00047

11/11

WO 87/02320

19A

L-19C

19A]

—4

198"




INTERNATIONAL SEARCH ﬁEEORT
International Applica-tion No PCT/USSG/OOO 47

I. CLASSIFICATION OF SUBJECT MATTER (if several classification symbols apply, indicate all) 3

According to In 4national Patent Classification (IPC) or to both National Classification and IPC

Int. CL“% B63B 1/10
U.S. CL 114/61

Il. FIELDS SEARCHED

Minimum Documentation Searched ¢

Classification System | Classification Symbols

114739, 61, 102, 123, 124, 163

u. s. | 291, 292

Documentation Searched other than Minimum Documentation
to the Extent that such Documents are Included in the Fields Searched &

11l. DOCUMENTS CONSIDERED TO BE RELEVANT 1+

Category * [ Citation of Document, 18 with indication, where apEropriate, of the relevant passages 7 l Relevant tc Claim No. 18
v j Us, A, 3,885,512, (Marcil) 1-16
|27 May 1975
Y i Us, A, 4,541,355, (Denton) 1-16
| 17 September 1985
|
Y i Us, A, 2,126,665, (Rowland) 1-16
i 09 August 1938
Y ‘ us, A, 4,516,518, (Cate) ' 1-16 "
| 14 May 1985
Y E Us, A, 3,208,421, (Landes et al) 4,17
. 28 September 1965 ,
Y - US, A, 2,102,287, (Ferris) ' 5
' 25 July 1978
|
vy | us, A, 3,800,724, (Tracy) 7-8, 15
i 02 April 1974
%
* Special categories of cited documents: 15 uT" ater document published after the international filing date

or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“A" document defining the general state of the art which is not
considered to be of particular relevance

“E" earlier document but published on or after the international «x" document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to
“L" document which may throw doubts on priority claim(s) or involve an inventive step
which is cited to establish the publication date of another uy" ‘document of particular relevance; the claimed invention

citation or other special reason (as specified) cannot be considered to involve an inventive step when the

=Q" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
“p" document published prior to the international filing date but in the art. .
later than the priority date claimed “&" document member of the same patent family

IV. CERTIFICATION

Date of the Actual Completion of the International Search 2 Date of Mailing of this lnvxiq&%m@%mpon 3
17 M

28 February 1986

International Searching Authority 1 Signature of Authorized Officer 93 .
50 NJ@-
ISA/US S.P. Avila

Form PCT/ISA/210 {second sheet) (October 1981)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

