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[57] ABSTRACT

A hydro-ski craft in which load alleviation is attained
by reducing the effective wetted area of the planing
surfaces at high speeds, and in which elongated flaps
extending longitudinally of the craft are mounted to
swing about longitudinal axes between generally hori-
zontal planing positions and upwardly swung retracted
positions. Spray control dams may be carried by the
flaps to themselves automatically swing between inac-
tive and active positions in response to upward swing-
ing movement of the flaps.

24 Claims, 12 Drawing Figures
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1

HYDRO-SKI CRAFT WITH LONGITUDINAL
FLAPS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

This invention relates to improved hydro-ski craft
adapted to plane at high speeds along the surface of a
body of water.

As a planing type boat moves along the surface of a
body of water, the frictional drag on the boat tends to
increase very rapidly as high speeds are attained; and
also the susceptibility of the craft to overturning or
damage by contact with even minor waves increases
drastically. To reduce these adverse effects, there have
been devised ski type marine craft which at high speed
ride on skis or planing surfaces having a wetted area
which is much smaller than the planing area which is in
contact with the water at lower speeds. One such hy-
dro-ski craft is shown in U.S. Pat. No. 3,308,780 issued
Mar. 14, 1967, which discloses a boat having two skis
adapted to be shifted vertically relative to the main hull
of the boat between upper retracted positions for low
speed travel and downwardly extended positions in
which the skis alone support the craft at high speeds,
with very effective load alleviation at high speeds as a
result of the reduced area of contact of the skis with the
water.

There has also been proposed in the past, in U.S. Pat.
No. 2,647,709 issued Aug. 4, 1953, a type of landing ski
for aircraft in which the effective area of the ski for
contacting a body of water or the like can be varied.
This landing ski has flaps at its opposite sides which are
hinged to swing about longitudinal axes between posi-
tions in which the flaps supplement the water contact-
ing area of a main central portion of the ski and re-
tracted positions in which the central portion alone
contacts the water or other supporting surface.

SUMMARY OF THE INVENTION

A major purpose of the present invention is to pro-
vide improved hydro-ski craft of the above discussed
general type in which load alleviation at high speed is
attained by provision of planing elements which are
shiftable relative to the hull of the craft between active
and inactive positions to vary the effective wetted area
of the planing surfaces. The shiftable parts of the craft
include longitudinal flaps which are hinged to the hull
or to skis to swing upwardly and downwardly relative
thereto about longitudinal axes. Preferably, there are
provided in conjunction with these longitudinal swing-
ing flaps a pair of spray dams projecting to positions in
which they block movement of water or spray past the
location of the dam and upwardly along a generally
vertical surface of the hull, flap or the hke. These spray
dams are actuable between active and inactive posi-
tions, and desirably are operatively connected to the
flaps to automatically move the dams to their active
positions when the flaps are swung upwardly to their
retracted positions.

One form of the invention includes a boat hull which
is itself shaped to integrally carry and form two laterally
spaced ski [ poritions } portions of the hull, with a recess
extending upwardly into the hull between those skis. In
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this arrangement, a flap or flaps are provided for bridg-
ing across the space between the skis to form a rela-
tively large composite planing surface with the skis for
low speed travel. At higher speeds, the flap or flaps
swing upwardly relative to the skis to retracted posi-
tions. |

In a second form of the invention, a pair of skis are
mounted to a hull for upward and downward shifting
movement between retracted and extended positions,
with these skis carrying a pair of longitudinal flaps
mounted for movement upwardly and downwardly
with the skis and for swinging movement relative
thereto about axes extending longitudinally of the boat.
In one condition, the flaps may be essentially coplanar
with and extend between the two skis, while in another
position the flaps may be swung upwardly to essentially
vertical positions in which they may assist in blocking
off cross flow of water through or past struts or the like
which movably connect the skis to the hull of the craft.

It is contemplated that the invention may be applied
to buoyant skis or pontoons as well as to skis in which
the entire load supporting effect is attained by a planing
action. Another form of the invention shown in the
drawings utilizes such pontoon type buoyant ski ele-
ments, with longitudinal flaps being connected to the
pontoons for upward and downward swinging move-
ment, and desirably carrying spray dams as discussed.

BRIEF DESCRIPTION OF THE DRAWINGS
The above and other features and objects of the in-

. vention will be better understood from the following
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detailed description of the typical embodiments illus-
trated in the accompanying drawings in which:

FIG. 1 is a perspective view of a first form of marine
craft constructed in accordance with the invention;

FIG. 2 is a rear view taken on line 2—2 of FIG. 1;

FIG. 3 is a fragmentary perspective representation of
a variational form of the invention, similar to that of
FIG. 1 but having spray dams carried by the shiftable
flaps;

E‘IG. 4 is a fragmentary rear view of the boat of FIG.
J;

FIG. 5 is a perspective view of another form of the
invention;

FIG. 6 is a side view of the craft of FIG. §;

FIG. 7 is a fragmentary vertical view taken on line
7—7 of FIG. 6, with the skis shown in their upwardly
retracted positions; |

FIG. 8 is a view similar to FIG. 7, but showing the
skis shifted downwardly;

FIG. 9 is a front view of a pontoon type ski craft
embodying the invention, with the pontoons in the
lowered position.

FIG. 10 is an enlarged plan view of one of the pon-
toon skis of FIG. 9, taken on line 10—10 of that figure;

FIG. 11 is a side view of the pontoon taken on line
11—11 of FIG. 9; and

FIG. 12 is a transverse section taken on line 12—12 of
FIG. 10.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring first to FIGS. 1 and 2, the boat 10 shown in
those figures has a hull 11 containing appropriate pas-
senger and/or cargo spaces and shaped to define at the
underside of the hull two laterally spaced skis 12 and 13
formed integrally with the hull. These skis have essen-
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tially planar undersurfaces 14 and 15 which may extend
approximately horizontally but in the particular ar-
rangement illustrated are slightly inclined to advance
upwardly as they advance laterally in opposite direc-
tions (see FIG. 2). Between the two skis 12 and 13, the
hull is shaped to define an intermediate recess 16, which
like the skis 12 and 13 extends longitudinally of the hull,
that is, in a front to rear direction defined by the [longi-
tudinally] /ongitudinal axis 17 of the craft. Recess 16
may be of the rectangular cross-section illustrated in
FIG. 2, being defined by two parallel vertical inner side
walls 18 and 19 of the skis 12 and 13 respectively, and a
top planar horizontal wall 20 of the recess. This rectan-
gular cross-section of the recess 16, and the FIG. 2
cross-sections of skis 12 and 13, may all continue and be
uniform along the major portion of the length of the
boat, and in particular these cross-sections may be uni-
form from the transverse rear wall 21 of the craft to the
location 22 of FIG. 2 near the bow. Forwardly of that
location, the hull may be appropriately shaped to pres-
ent a conventional bow structure to the water.

The boat of FIGS. 1 and 2 is driven through the
water by a suitable propulsion system, which preferably
includes two jet nozzles 23 carried by the two ski por-
tions 12 and 13 of the hull near their lower ends and
adapted to emit high velocity jets of water or air rear-
wardly into the water (or above the water if desired) to
drive the boat by jet action. Each of the skis may con-
tain a water pump 24 taking suction from the underside
of the corresponding ski through a water inler opening
25, and pumping water through the nozzle 23. An en-
gine diagrammatically represented at 26 drives the two
pumps 24, and can be controlled to drive the pumps at
different rates to emit water at higher velocity through
either of the jet nozzles as desired to attain a steering
action. Alternatively, or in conjunction with this steer-
ing action, the two jets 23 may be vectored to allow
turning of the jets laterally about vertical axes, by a
control diagrammatically represented at 27, to steer the
craft in that way.

To bridge the gap between the two skis 12 and 13 at
relatively low and intermediate planing speeds, there
are provided at the inner sides of these two skis a pair of
planing flaps 28 and 29 which are movably connected to
the lower extremities of the side walls 18 and 19 of the
skis by a pair of elongated hinges 30 and 31 extending
between the locations 21 and 22 of FIG. 1. These hinges
mount the flaps to swing between the full line and bro-
ken line positions of FIGS. 1 and 2, about two parallel
hinge axes 32 and 33 which extend parallel to the main
iongitudinal axis 17 of the craft. The flaps 28 and 29 are
of essentially identical elongated rectangular configura-
tion, and have parallel free edges 34 which meet at the
location 3§ in the full line positions of the flaps, to
thereby extend across and completely close the under-
side of recess 16. In their retracted positions, the flaps
extend vertically upwardly adjacent inner side walls 18
and 19 of the skis. The flaps 20 are power actuable
between their full line and broken line positions of the
figures, as by an electric, hydraulic or pneumatic motor
represented at 36 in FIG. 2, actuating the flaps through
mechanical drives represented at 37, under the control
of a manually actuated control unit represented at 38.
Desirably, this control system actuates the flaps up-
wardly and downwardly in unison.

To now describe the operation of the boat of FIGS. 1
and 2, assume that the boat is initially at rest in the
water, and that the flaps 28 and 29 are in their full line
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essentially horizontal lowered positions of the figures.
When the boat is thus stationary in the water, the hull is
supported in its displacement mode, with skis 12 and 13
projecting downwardly into the water to a substantial
depth. If the operator of the boat then commences oper-
ation of water pumps 24, to emit water rearwardly from
nozzles 23, the boat will begin to move forwardly in the
water, and as the speed increases will gradually rise on
the water by virtue of the planing contact of the under-
surfaces 14 and 18 of the skis and the undersurfaces of
the flaps with the upper surface of the water. Thus, at
these speeds, a composite planing surface of very sub-
stantial area extending across the entire underside of the
boat is presented to the upper surface of the water, to
exert a substantial upward force for raising the boat in
the water. When the craft reaches a predetermined high
speed, the operator actuates control 38 to swing flaps 28
and 29 upwardly to their broken line positions of FIGS.
1 and 2, in which only the undersurfaces of skis 12 and
13 are in contact with the upper surface of the water,
and the top 20 of hull recess 16 is located well above the
waterline. The greatly reduced wetted area presented
by the skis in this condition minimizes drag on the boat,
and also minimizes the upward force which will be
exerted on the boat upon contact with waves, thereby
attaining a very smooth and efficient mode of travel.

FIGS. 3 and 4 show an arrangement which is very
similar to that of FIGS. 1 and 2, but in which the two
flaps 28a and 29a for bridging across the recess 16a
between ski portions 12a and 13a of hull 11a carry spray
dams 39 for controlling the upward movement of water
and spray within recess 16a in the retracted positions of
the flaps. Except for the provision of dams 39, the two
flaps 28a and 29a may be identical with flaps 28 and 29
of FIGS. 1 and 2, and may be mounted by hinges 30a
and 31a whose pivotal axes are parallel to one another
and parallel to the front to rear axis 17a of the boat. The
flaps are actuable between the broken line and full line
positions of [FIGS] FIG. 4 by a motor 36a through
mechanical drives 37a and under the control of a man-
ual control unit 38a.

Each of the dam elements 39 may be formed inter-
grally with and thus be rigidly connected to the corre-
sponding flap element 28a or 29a, and is shaped to
project beyond the axis of the corresponding hinge
element 30a and 31a as seen in FIG. 4. The dams 39 may
be essentially coplanar with elements 28a and 29a, and
terminate in edges 40 of the two dams which are parallel
to one another and parallel to axis 17a and the hinge
axes of hinges 30a and 31a.

When the flaps 28a and 29a are in their broken line
essentially horizontal positions of [FIGS] FIG. 4, the
dams 39 are received within small recesses 41 formed in
the [underside] undersides of skis 12a and 13a, so that
the planar undersurfaces of the skis, flaps and dams are
all aligned with one another and essentially coplanar
and form together a composite planing surface for con-
tacting the upper surface of a body of water and exert-
ing upward force on the craft at fairly low speeds and

during acceleration. When a predetermined high speed
is attained, and the flaps are power actuated to their

vertical full line positions of FIG. 4, this swinging
movement of the flaps causes the dams to swing down-
wardly to their full line positions of FIG. 4 in which
they project downwardly below the plane of undersur-
faces 14a and 15a of the hull skis 12a and 13a, and below
the hinges 30a and 31a. In this condition, the flaps pre-
vent lateral movement of water and spray from beneath
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surfaces 14a and 18%a into the hull recess 16a, and
thereby prevent upward movement of water and spray
along the inner sides of vertical flaps 28a and 29a and
into the recess 16a.

FIGS. 5 through 8 show another hydro-ski craft 10b
embodying the invention, and which craft is in certain
respects similar to the hydro-ski boat disclosed in U.S.
Pat. No. 3,308,780. More particularly, the boat of FIGS.
5 to 8 has a hull 11b to which two skis 42 are mounted
for powered upward and downward shifting movement
between the elevated or retracted positions illustrated in
full lines in FIG. § and the downwardly extended bro-
ken line positions of that figure (see FIG. 6). As in that
prior patent, the skis may be mounted for this move-
ment by modified parallelogram struts 43, which are
actuable to raise and lower the skis under the influence
of hydraulic piston and cylinder mechanisms 44 con-
trolled by the operator. The skis 42 may carry individ-
ual power plants 45 at their aft ends, which power
plants are receivable within recesses 46 formed in the
hull at its opposite sides. Each of the power plants 45
may include an engine 47 driving a pump 48 which
takes suction from the underside of the ski through an
opening 49 and emits a jet of water rearwardly at high
velocity through a nozzle 80, to cause forward advance-
ment of the craft through the water.

To the inner edges of the two skis 42, there are
mounted a pair of longitudinal flaps 28b and 29b which

may be essentially the same as the flaps 28 and 29 of

FIG. 1, and which are mounted movably to the skis by
individual elongated hinges 30b and 31b. In the horizon-
tally extending full line positions of flaps 28b and 290,

these flaps are receivable against the undersurface 51 of

the hull 11b, and have their planar undersurfaces
aligned and coplanar with the planing undersurfaces
14b of skis 42. The flaps 28b and 29b are actuable
through 90° relative to skis 42 by appropriate drive
mechanisms, including a motor diagrammatically repre-
sented at 36b and acting against the flaps through me-
chanical connections 37b at the locations of hinges 30b
and 31b. Appropriate controls 38b and 52 are accessible
to the operator of the craft for actuating the flaps 28b

and 29b upwardly and downwardly in unison relative to

the skis, and for actuating the skis with the flaps up-
wardly and downwardly in unison relative to the hull.

When the boat of FIGS. § to 8 is stationary in the
water, the skis 42 and flaps 28b and 29b are in their
elevated positions of FIG. 7, in which the flaps are
closely adjacent and in contact with the underside of
the hull, and present planing undersurfaces which are
coplanar with and form in effect continuations of the
I planning ] planing undersurfaces of the skis. The craft
is initially supported in its displacement mode, and then
as forward motion is commenced tends to rise in the
water under the planing effect attained by engagement
of the composite undersurface of the skis and flaps with
the upper surface of the water. When a predetermined
high speed is attained, the skis 42 are actuated down-
wardly to their FIG. 8 positions (broken lines in FIG.
5), and the flaps are swung upwardly about their paral-
lel longitudinal hinge axes to their vertical upwardly
projecting positions of FIG. 8. In this condition, the
undersurface 51 of the hull is located well above the
waterline, and does not contact the surface of the water,
and therefore substantial load alleviation is attained by
minimization of the effective area of the planing sur-
faces. The flaps 28b and 29b are no longer functioning
as planing surfaces, but instead serve a secondary func-
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tion of blocking off lateral movement of water across
the upper sides of the skis, and past or through struts 43,
thereby protecting the struts against excessive contact
with the water. The flaps 28b and 29b can also be pro-
vided with dams, as shown at 39 in FIG. 4.

The final form of the invention, shown in FIGS. 9 to
12, is a pontoon type hydro-ski craft 10c, in which the
hull 11c movably carries two elongated pontoons or
floats 42c, which are generally pivotally mounted at
their forward ends and with the aft ends being actuated
by power means such as piston and cylinder mecha-
nisms represented at 44¢c. In the elevated or retracted
position, the pontoon skis are located high enough to
enable the hull and skis to simultaneously plane along
the upper surface of the water and function as a com-
posite planing hull giving very substantial initial lift to
the craft. When high speed is attained, the aft ends of
the pontoons are actuated downwardly relative to the
hull, in which only the pontoons contact and plane
along the upper surface of the body of water, while the
hull 11c is completely out of contact with the water, to
minimize the resistance to forward movement.

As seen in FIG. 12, the buoyant pontoons are typi-
cally illustrated as having planing undersurfaces 53 of
V-shaped transverse cross-section, having first portions
84 inclined upwardly and outwardly in one direction,
and second portions 35 oppositely inclined. These sur-
faces 54 and 55 may merge along their outer edges with
a pair of vertical parallel opposite side surfaces 56 of the
pontoon, and all of these various surfaces may be
curved at their forward ends to form a rounded nose

- portion 57 of the float.
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At the opposite sides of each pontoon, there are pro-
vided a pair of flaps 57, which are mounted by elon-
gated hinges 58 extending along the lower edges of
surfaces 56 for swinging movement between the full
line retracted and broken line active positions of FIG.
12. The pivotal axes of hinges 58 are parallel to one
another, and disposed essentially horizontally, and par-
allel to the direction of forward movement of the craft.
Each of the flaps 57 in its broken line active position has
a planing surface 59 which is aligned and coplanar with
the corresponding [under-surface] undersurface 54 or
88 of the float, and forms in effect a continuation
thereof, with a spray dam portion 60 of the flap being
received within an elongated recess or groove 61
formed in the float body. In the retracted upwardly
projecting full line positions of flaps 57, the dams 60
project downwardly generally perpendicular to sur-
faces 54 and 55 respectively, to block upward and out-
ward movement of water along surfaces 54 and 55, and
prevent movement of that water upwardly along the
outer surfaces of the upwardly projecting flaps and
along the vertical side surfaces 56 of the pontoon.

Extending about the forward nose portion 57’ of each
pontoon, there may be provided a permanent rigid
spray dam 62, which is disposed at a downward and
outward angularity corresponding to that of the dams
60 in their active full line positions of [FIGS] FIG. 12,
so that when the flaps are in their upwardly projecting
condition, the movable dams 60 form continuations of
dam 62, to prevent movement of spray or water up-
wardly along the sides of the pontoon through its entire
length.

In bringing the craft 10c of FIGS. 9 to 12 up to speed,
the pontoons 42c are as discussed initially in the up-
wardly or retracted position, and the flaps 59 are in
their upwardly and outwardly inclined active positions
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(broken lines in FIG. 12). The pontoons and hull 11c are

initially supported in the displacement mode, and as the

craft commences to move forwardly in the water, they
convert gradually to a planing mode in which all three

8

5. A hydro-ski craft as recited in claim 1, in which
said first mentioned planing surface is formed on the
underside of said hull, said hull having a surface extend-
ing upwardly from an edge of said first mentioned plan-

of these elements contact and skim along the surface of 5 ing surface, there being hinge means at essentially the

the body of water. In this mode, the planing effect is

enhanced by addition of the area of the undersurfaces of

flaps 57 to the other planing surfaces, to thereby attain
a very high lift force. When the speed reaches a prede-
termined value, ski pontoons 42c are actuated down-

wardly to the positions of FIG. 9, to raise the hull out of

the water; and ultimately the flaps §7 are swung up-
wardly to their full line retracted positions of FIG. 12,
in which dams 60 are automatically moved to their

10

active positions for blocking upward movement of 13

spray or water along the sides of the pontoons. In this
way, drag is minimized, and the efficiency of travel
through the water is maximized, and at the same time
the susceptibility of the craft to overturning or damage
by wave action at high speed is decreased by reduction
of the area of the wetted surfaces to only the undersides
of the pontoons themselves. |

While certain specific embodiments of the present
invention have been disclosed as typical, the invention
is of course not limited to these particular forms, but
rather is applicable broadly to all such variations as fall
within the scope of the appended claims.

We claim:

1. A hydro-ski craft comprising:

a hull: '

powered means for advancing said hull in a predeter-

mined forward direction along a body of water;
means carried by said hull forming a downwardly

facing planing surface adapted to engage and plane

along the upper surface of said body of water;

an auxiliary planing element having a planing surface

and mounted for movement between an active
position in which said planing surface thereof is
located to contact and plane along the upper sur-
face of a body of water and supplement the load
supporting effect of said first mentioned planing
surface, and an upwardly retracted position; and

a spray dam attached to and movable with said auxil-

iary planing element between a dam retracted posi-
tion and [an active] a dam active position in
which it [is located ] protrudes downwardly relative
to its said dam retracted position to block upward
movement of water when said auxiliary planing
element is in its said upwardly retracted position.

2. A hydro-ski craft as recited in claim 1, including
means operatively connecting said dam to said auxiliary
planing element for movement of said dam from its
retracted position to its active position in response to
movement of said auxiliary planing element between its
active and retracted positions.

3. A hydro-ski craft as recited in claim 1, in which
there are two of said auxiliary planing elements toward
opposite sides respectively of said hull and both
mounted for upward and downward movement be-
tween active and retracted positions, and two of said
dams associated with the two auxiliary planing elements
respectively.

4. A hydro-ski craft as recited in claim 1, including
hinge means mounting said auxihary planing element
for upward and downward swinging movement be-
tween said positions thereof and about an axis extending
generally parallel to said direction of travel of the hull.

20

25

30

35

435

30

53

635

juncture of said first mentioned planing surface and said

upwardly extending surface mounting said auxiliary
planing element to swing upwardly from said active
position thereof to said inactive position, with said aux-
iliary planing element being received adjacent said up-
wardly extending surface of the hull in its inactive posi-
tion, said spray dam being rigidly connected to said
auxiliary planing element at essentially the location of
said hinge means for swinging movement from re-
tracted to active position in response to swinging move-
ment of the auxiliary planing element from its active
position to its retracted position.

6. A hydro-ski craft as recited in claim §, in which
said hull has two integral ski portions spaced laterally
apart and having respectively two of said first men-
tioned planing surfaces with a recess formed in the hull
therebetween, and with two of said upwardly extending
surfaces formed on the hull at inner sides of the two ski
portions, there being two of said auxiliary planing ele-
ments mounted pivotally to inner sides of said ski por-
tions to swing between lower active and upper re-
tracted positions, and there being two of said spray
dams carried rigidly by said two auxiliary planing ele-
ments respectively for swinging movement therewith.

7. A hydro-ski craft as recited in claim [1] 3, in
which there are two of said auxiliary planing elements
mounted by two of said hinge means at opposite sides of
said first mentioned planing surface for swinging move-
ment between lower active and upwardly projecting
retracted positions, and two of said spray dams carried
rigidly by said two auxiliary planing elements respec-
tively for swinging movement therewith.

8. A hydro-ski craft comprising:

a hull having two laterally spaced skis with planing
undersurfaces spaced laterally apart for supporting
the craft at high speeds solely by means of said skis,
and |

flap means movable relative to said hull and mounted
for upward and downward swinging movement
relative to said planing undersurfaces between a
lower active position and upper retracted position;

said flap means in said active position being approxi-
mately aligned with said undersurfaces of the skis
in a relation supplementing the planing effect
thereof, and extending across and [bringing]
bridging substantially the entire space laterally be-
tween said undersurfaces of the skis.

9. A hydro-ski craft as recited in claim 8, in which
said two spaced skis as integral portions of said hull
with a recess therebetween bridged by said flap means.

10. A hydro-ski craft as recited in claim 8, in which
said skis are mounted for upward and downward move-
ment relative to said hull.

11. A hydro-ski craft as recited in claim 8, in which
said flap means include two longitudinal flaps hinged to
inner edges of said skis respectively for swinging move-
ment about [esentially] essentially longitudinal axes,
and projecting toward one another and into close prox-
imity with one another in said active position.

12. A hydro-ski craft comprising:

a hull having two [internal]} integral ski portions

spaced laterally apart and having downwardly
facing planing surfaces for supporting the craft at
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high speeds solely by means of said ski portions, with
a recess extending upwardly into the hull between
said [skis] ski portions and between said planing
surfaces; and

at least one flap mounted for upward and downward

swinging movement about an axis extending essen-
tially longitudinally of the hull and between a
lower active position of extension at least partially
across the space between said planing undersur-
faces of the ski portions of the hull to form a rela-
tively large composite planing surface for low speeds,
and an upwardly retracted position into said recess.

13. A hydro-ski craft as recited in claim 12, in which
there are two of said flaps hinged to inner sides of said
ski portions respectively of the hull for swinging move-
ment about two of said longitudinal axes between active
positions in which they project toward one another and
retracted positions of extension upwardly near the two
skis respectively.

14. A hydro-ski craft as recited in claim 13, including
two spray control dams carried by said flaps near said
axes thereof and for swinging movement with the flaps
between inactive positions and projecting active posi-
tions blocking upward movement of water toward said
flaps when the flaps are in their upwardly projecting
retracted positions.

15. A hydro-ski craft comprising:

a hull;

at least one ski having a planing undersurface;

means for actuating said ski upwardly and down-

wardly relative to said hull;

an auxiliary planing flap carried by and movable

relative to said ski; and

hinge means connecting said flap to said ski for move-

ment upwardly and downwardly therewith rela-
tive to the hull and for swinging movement relative
to the ski about an axis extending essentially longi-
tudinally of the hull and between a lower active
position in which the flap projects generally hori-
zontally at approximately the level of said planing
surface of the ski to supplement its planing effect,
and an upwardly swung position,

whereby said ski is alternatively positioned in a first

position coplanar with said hull and a second
downwardly extended position.

16. A hydro-ski craft as recited in claim 15, in which
said flap in said upwardly swung position is laterally
opposite said means for actuating the ski upwardly and
downwardly to restrict /ateral flow of water past the
upper side of the ski and past said means.

17. A hydro-ski craft as recited in claim 18, in which
said hull has a downwardly facing undersurface adja-
cant which said ski and flap are both received in the
upwardly retracted position of the ski.

18. A hydro-ski craft comprising:

a hull;

two skis spaced laterally apart and having planing

surfaces at their undersides defining at least a por-
tion of the primary operational support surfaces for
said craft;

means for actuating said skis upwardly and down-

wardly relative to said hull between upper re-
tracted positions and lower active positions;

two longitudinal flaps movably connected to inner

sides of said skis respectively;

hinges connecting said flaps to said inner sides of the

skis repectively for swinging movement about two
spaced essentially longitudinal axes and between
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upper positions in which the two flaps are posi-
tioned adjacent said hull and project toward one
another at essentially the level of said skis and
vertically oriented, spray-blocking positions; and

means for actuating said flaps between said positions
thereof. |
19. A hydro-ski craft as recited in claim 18, in which
said hull has an undersurface adjacent which both of
said skis and both of said flaps are received in the up-
wardly retracted positions of the skis.
20. A hydro-ski craft as recited in claim 18, in which
said means for actuating said skis upwardly and down-
wardly include struts projecting downwardly from said
hull and movably supporting the skis, said flaps in their
upwardly swung positions being located laterally oppo-
site said struts in a relation at least partially blocking
water flow laterally past said struts.
21. A hydro-ski craft comprising:
a hull;
powered means for advancing said hull in a predeter-
mined forward direction along a body of water;
means carried by said hull forming a downwardly
facing planing surface adapted to engage and plane
along the upper surface of said body of water;
an auxiliary planing element having a planing surface
and mounted for movement between an active
position in which said planing surface thereof is
located to contact and plane along the upper sur-
face of a body of water and supplement the load
supporting effect of said first mentioned planing
surface, and an upwardly retracted position;

hinge means mounting said auxiliary planing element
for upward and downward swinging movement
between said positions thereof and about an axis
extending generally parallel to said direction of
travel of the hull; and |

a spray dam movable between a retracted position

and an active position in which it [is located]
protrudes downwardly relative to its said retracted
position to block upward movement of water when
said auxiliary planing element is in its retracted
position, said dam being rigidly connected to said
auxiliary planing element for swinging movement
therewith and from said retracted position thereof
to said active position thereof in response to up-
ward swinging movement of said auxiliary planing
element from its active position to its said upwardly
retracted position.

22. A hydro-ski craft comprising:

a hull;

two skis spaced laterally apart and having planing

surfaces at their undersides;

means for actuating said skis upwardly and down-

wardly relative to said hull between upper re-
tracted positions and lower active positions;

two longitudinal flaps movably connected to inner

sides of said skis respectively;

hinges connecting said flaps to said inner sides of the

skis respectively for swinging movement about
two spaced essentially longitudinal axes and be-
tween lower active positions in which the two flaps
project toward one another at essentially the level
of said skis and upwardly swung retracted posi-
tions;

two spray control dams attached to said flaps for

swinging movement therewith and acting when the
flaps are in their upwardly swung positions to
block upward flow of water along the flaps; and
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means for actuating said flaps between said positions  when said flap is in said active position, it forms with said
thereof. planing undersurfaces of said ski portions a relatively large

23. A hydro-ski craft as recited in claim 9, in which said , .
flap meg:gd mmm;,}g a flap extending longitudinally of composite planing surface to adapt said craft for travel at a

the hull and having an auxiliary planing surface. s relatively low speed.
24. A hydro-ski craft as recited in claim 23 in which, $ ¢ 2 * =
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