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TWIN-HULL BOAT WITH HYDROFOILS

FIELD OF THE INVENTION

The present invention relates to a twin-hull boat
wvhich is equipped with a plurality of hydrofoils across a twin
hull and capable of cruising itself at a hiéh speed.

BACKGROUND OF THE INVENTION.
lToday, any of conventional twin-hull boats with
hydrofoils is transversely equipped with a plurality of
hydrofoils below the bottom of the stem and the stern across
a twin hull.

In the course of securing a pluraljty of hydrofoils to
the bottom of the stem and the stern of a twin-hull,
predetermined hydrofoiis are provisionally secured.to the
bottom of the completed twin hull before executing trial runs
by cruising the boat as of this condition. Finally, baséd on
the result of trial runs, optimal angle for securing
hydrofoils to the twin-hull boat is eventually determined.

Nevertheless, in the case of the conventional twin-
hull bhoat with hydrofoils cited above, since optimal angle for
securing hydrofoils to the twin-hull is determined in final
stage in order that the angle can be suited for cruising the
boat at a very high speed, the determined angle gannot be

optimé;,in transitional period from the time in which

hydrofoils remain still to the time at which the twin-hull
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hydrofoils bel ow the bottom of the stemand the stern across

a twn hull.

I'n the course of securing a plurality of hydrofoils to the bottom of the
stemand the stern of a twin-hull, predeterm ned hydrofoils are
provisionally secured to the bottom-o2 +he conpleted twin hull before
executing trial runs by cruising the boat as of this condition. Finally,

based on the result of trial runs, optinmal angle for securin hydrofoil s
vaefﬂltcwél ddwe

to the tw rnbert |stRRls ity caravisgaliitgedst Biai hgdrofoils being

in

the case of the conventional twin- hull boat with hydrofoils cited above,

si nce opti matangiwrfage. securing hydrofoils to the tw n-hul

i s determ ned

in final stage in order that the angle can be suited for cruising the
Therefore, any conventional twin-hull boat with

hydrofoils in service today necessarily spends much time in

the transitional period before actually starting to cruise

jtself via hydrofoils being afloat the water surface.

Even though there is such a known twin-hull boat based

on a system for swinging hydrofoils in order to vary postural -

position of hydrofoils, this in turn requires installation of

a speciél device. in limited space of the hull to materialize

swinging of the hydrofoils, and yet, involves much difficulty

to install the device therein. In addition, total cost for

manufacturing the twin-hull boat incorporating this system is

quite high.

DISCLOSURE OF THE INVENTION

Therefore, primary object of the invention is to '

provide a novel twin-hull boat which is equipped with a

plurality of hydrofoils and capable of effectively exerting

floating function in accordance with actual c¢ruising condition

despite of own simple structure,

To achieve the above object, as an important aspect of

the invention, according to the novel twin-hull boat equipped

with a plurality of hydrofoils which are transversely disposed
across ‘both-side hulls below the stem and the stern, a pair of

auxiliafy'wings are independently secured at least to either



boat at a very high speed, the determ ned angl e cannot be optimal in
transiti onal period fromthe tine in which hydrofoils remain still to the
time at which the tw n-hull - 2- boat
starts to cruise itself via hydrofoils Being afloat the water surface.
Therefore, any conventional twin-hull boat with hydrofoils in service
today necessarily spends nmuch tine in the transitional period before
actual |y st ahlei Bgteonalus®l on the part of the center line of the twin
hulls or the external wall thereof at a predetermined position
between the upper water line formed in the course of cruising
the boat at a low speed and the lower water line formed in the
course of cruising it at a very high speed. 1In association
vith the auxiliary wings, a wing postural angle regulating
device is provided, which properly regulates postural angle of
these auxiliary vings by causing them to individually pivqt on
a horizontal axis.

According to the structure of the first embodiment of
the invention, since the novel twin-hull boat with hydrofoils
according to the inventién is provided with at least a pair of
auxiliary wingé respectively being capable of varying own
postural angle by operating the wing-postural angle regulating
device, the twin-hull boat can quickly be lifted above the
vater surface in a short period of time before starting to
cruise itself at a very high speed.

ﬂn;ike hydrofoils, since the auxiliary wings are
constantly héld above the water surface, wave resistance is
minimized, and yet, visual surveillance against the auxiliary
vings can easily‘be performed.

By virtue of the provision of the novel auiiliary
wvings according to the invention, the twin-hull boat related

to the invention dispenses with such a conventional device for

adjusting angle for securing hydrofoils to the bottom of the



itself via hydrofoils being afloat the water surface. Even t hough
there is such a known twi n-hull boat based on a system for sw ngi ng
hydrofoils in order to vary postural position of hydrofoils, this in turn
requires installation of a special devigce in limted space of the hull to
materialize sw nging of the hydrofoils, and yet, involves nuch difficulty
to install the device therein. In addition, total cost for manufacturing

the tw n-hul 'teiao%d' @ﬁ@rﬁ%ﬁﬁ' ngh&é“%siﬂséﬁ{a I tH sAmplGRied
DI SCLOSURE CF THE | NVENTI ON _ Therefore, primary object of the

invention igutQctRQVide a novel tw n-hull boat which is equipped with a

As another important aspect of the invention,
according to the novel twin-hull boat equipped with
hydrofoils, the front hydrofoil on the part of the stem is
structured by way of'V-shape, vhereas the rear hydrofoil on
the part of the stern is linearly structured and disposed in
the horizontal direction. A pair of auxiliary wings are
disposed in local domains close to both ends of the front and
rear hydrofoils, where the auxiliary wings are driven to swing
themselves independent of the corresponding hydrofoils.

According to the structure of the above second
embodiment of the invention, since a pair of hydrofoils
disposed across the twin hulls are respectively provided with
an auxiliary wing, by causing the auxiliary wings to swing
themselves during transitional period from the time in which
the boat cruises at a low speed to the time at which the boat
starts to c;uise itself at a high speed, the twin-hull boat
can assume an optimal posture in order to minimize time needed
for floating itself above the water surface.

In addition, by virtue of mechénism to cause the
auxiliary wings to indépendently swving themselves, rolling ahd
pitchin§ effect adversely affecting the twin-hﬁll boat in the
course of high-speed cruising can securely be minimized.

As another important aspect of the invention,



plurality of hydrofoils and capable of effectively exerting floating
function in accordance with actual cruising condition despite of own
sinpl e structure. To achi eve the above object, as an inportant
aspect of the invention, according to ghg novel tw n-hull boat equi pped
with a plurality of hydrofoils which aré transversely di sposed across
bot h-side hulls below the stemand the stern, a pair of auxiliary w ngs

a;e i ndependgBEb¥aSREUESItid HAAST thA I8! boat equipped with hydrofoils
related to the invention, fin units are provided in the
longitudinal direction below the bottom surface of the rear
hydrofoil disposed on the part of the stern by way of
traversing the twin hull,

According to the structure of the above third
embodimeni of the invention, fins are provided in the
longitudinal direction below the bottom surface of the rear
hydrofoil disposed on the p#rt of the stern across the twin
hull. Owing to this arrangement, the novel twin-hull boat
equipped withlhydrofoils can securely prevept the twin hull
from drifting itself traverse even vhen being hit by beam wind
or beam waves on the way of cruising itself at a fast speed,
thus aqhieving reliable stability in the course of high-speed
cruising.

A variety of advantageous features and effects of the
invention will more fully be clarified from the detailed
description rende:ed_in association with the accompanying
drawings that follow.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view of the twin-hull boat
provided vith hydrofoils according to the first embodiment of
the invention;

Fig. 2 is a lateral view of the twin-hull boat

according to the first embodiment of the invention;



the internal wall on the part of the center line of the twin hulls or the
external wall thereof at a predeterm ned position between the upper water
line formed in the course of cruising the boat at a | ow speed and the

| ower water line forned in the course of cruising it at a very high speed.
In association wth the auxiliary mﬁhégf a wing postural angle regulating
device is provided, which properly regul ates postural angle of these

auxiliary wings by pegisingd hemroati Rdevi deabhy SEVatp&Nr & haistzonimt
axi s. According to the structure of the first enbodi nent of the

invention, $ifge $Fey IE!sdMiehithli nbRAL1WbbALhydE6E @IS tacay dEinsd O the
i nvention is provided with at |east a pair of auxiliary w ngs respectively
being capabbgndiNéiyi ¥ G invention; |

Fig. 4 is a cross-sectional viewv of fundamental
components of drive mechanism provided for eachlof the
auxiliary wings according to the first embodiment of the
invention;

Fig. 5 is a cross-sectional vieg of the drive
mechaniﬁm provided for each auxiliary wing taken on line A-A
shown in Fig. 4;

Fig. 6 is a laterallview of the twin-hull boat
provided with hydrofoils according to the second embodiment of
the invention;.

Fig; 7 is a cross-sectional view of the rear hydrofoil
on the part of the stern according to the second embodiment of
the invention;

Fig. 8 is a plan of the rear hydrofoil corresponding
to a range indicated by arrowed lines B-B shown in Fig. 7;

Fig. 9 is a cross-sectional view of fundamental
components of the rear hydrofoil on the part of the stern
according to the second embodimept of the invention;

Fig. 10 is a cross-sectional view of the components df
the rear hydrofoil taken on line C-C shown in Fig. 9;

Fig. 11 is a cross-sectional view of the front

hydrofoil on the part of the stem according to the second



postural  angle by operating the w ng-postural angle regulating device, the
tw n-hull boat can quickly be lifted above the water surface in a short
period of time before starting to cruise itself at a very high speed.

Unli ke hydrofoils, since the auxiliary-w rgs are constantly held above the
wat er surface, wave resistance is mnimzed, and yet, visual surveillance
against the auxiliary wngs can easily be perforned. By virtue of

the provisi ogmpbaifien0oye! LiPdIXidvedth onM Ngs according to the invention, the

twin-hull -boat related to the invention dispenses with such a conventi onal

device for adjusting;gngl® {9ra SAGH J19 tREAERLAL! RybRoEBe1PEbELPEY Pon ey
to a range indicated by arrowed lines D-D shown in Fig. 11;

Fig. 13 is a lateral view of the twin-hull bhoat
provided with hydrofoils according to the third embodiment of
the invention;

Fig. 14 is a front view of the twin-hull boat provided
with hydrofoils according to the third embodiment of the
invention;

Fig. 15 is a lateral view of a fin unit provided for
the third emboéiment of the invention;

Fig. 16 is a cross-sectional view of the fin unit
taken onlline E-E shown in Fig. 15; and

Fig. 17 is a cross-sectional view of fundamental
components of a variant of the fin unit according to the
third embodiment of the invention.

DESCRIPTION.OF THE PREFERRED EMBODIMENTS

_Referring now to Figufes 1 through 5, structural
detail-of a novel twin?hull boat equipped with a pair of
hydrofoils according to the first embodiment of the invention
is described below. | |

The refefence numeral 1 shown in Figures 1 and 2
designates a twin hull of the twin-hull boat equipped with a
pair of hydrofoils according to the first embodiment of ghe

invention.



-4- stemand the stern, thus resulting in the sinplified structure.

As anot her inportant aspect of the invention, according to the novel

twi n-hull boat equi pped with hydrofoils, the front hydrofoil on the part
of the stemis structured by way of VMgshape, whereas the rear hydrofoil on
the part of the stern is linearly structured and di sposed in the

hori zontal direction. A pair of auxiliary wngs are

A pair of twin-hull structures 3A and 3B are disposed
on both sides of the main hull structure 2 furnished with deck
on the top surface.

In order to securely sustain the twin hull 1 afloat
wvhile the twin-hull boat cruises at a high speed, a pair of
hydrofoils consisting of a stem-side hydrofoil 4 and another
stern-side hydrofoil 5 are transversely secured to the bottom
of the twin-hull across the twin-hull structures 3A and 3B.

A pair of auxiliary.wings {(or called floating blades)
6A and 6B are respectively secured to the internal wall
domains of the twin-hull structures 33 and 3B at a forwvard
position from the front hydrofoil 4 by way of projecting
themselves in the horizontal direction and facing the center
line CL of the twin hull 1.

The auxiliary wings 6A and 6B are provided in order to
contract transitional period needed for activating the tﬁin—
hull boat 1 to cruise itself at a high speed above the water
surface from the initial rise-up posture by way-of cruising
itself at a lov speed. The auxiliary wings 6A and 6B are
respectively disposed at a position below the high water line
HWL formed in the course of cruising the twin-hull boat 1 at a
low speed and the lover water line LWL formed in the course of
cruising the boat 1 at a high speed so that these auxiliary
vings 6A and 6B can fully be submerged in water while the

twin-hull boat 1 cruises at a low speed, and yet, the



di sposed in |ocal donmains close to both ends of the front and rear

hydr of oi | s,

where the auxiliary wings are driven to swng thenselves

i ndependent of the correspondi ng hydrofoils. According to the
structure of the above second enbodi negpt. of the invention, since a pair

hydrofoils

di sposed across the twin hulls are respectively provided with

an auxiliary wing, by causing the auxiliary wings to swng thenselves

during tranghyianalryPeingd BAOHhahéBtééW d e LNy e 39dls e@r 4he9S ehea

of

| ow speed to the tine at which the boat starts to cruise itself at a high

speed, the yyluuieea0d! uptdQ PREUEPL AN, QDY IWB L OIS o al 40Wekg

mnimze tinme nee

loating i1tsel ove the water surface.

I n add|t|onMig* §5&%%Q of nmechani smto cause the

As shown in Fig. 3, the auxiliary wings 6A and 6B are
respectively provided Qith wing-shape section. As shown in
the plan of Fig. 5, the auxiliary wings 6A and 6B are of
rectangular shape.

As shown in Figures 4 and 5, each of the auxiliary
wvings 6A and 6B is rotatably secured to a bearing case 9 which
is integrated with an external hull plate 8 (constituting_
internal wall of the twin hull structures 3A and 3B) via a
bearing 10, a supporting boss 6a, and a shaft member 7
outwardly projecting itgelf £rom the base of the bosé fa.

The reference numefal 11 shown in Fig. 4 designates a
bearing unit, wvhereas the reference numeral 12 designates a
plurality of sealing members such as O-rings for examplé;

A postural angle regulating device 15 is secured to an
end of the shaft member 7 in order to properly regulate
postural angle of the auxiliary wings 6A and 6B.

More particularly, the postural angle regulating
device 15 consisis of a lever member 16 having an end linked
vith the tip of the shaft member 7 and a cylinder unit 17 such
as an oil-pressurized cylinder for éxample linked with the
other end of the lever member 16. The lever member 16 is

linked with a rod member 17a of the cylinder unit 17. The



auxiliary wings to i ndependently swi ng thenselves, rolling and pitching

ef fett adversely affecting the twin-hull boat in the course of high-speed
crui'sing can securely be mnim zed. As anot her inportant aspect of
t he inventi on, accordi ng to-tige-novel tw n-hull boat equipped
with hydrofoils related to the invention, fin units are provided in the

| ongi tudi nal direction below the bottom surface of the rear hydrof oi

di sposed on A nRAREL uRkit! 19 SHEEPPHYa By Pfstroke sensor for detecting
projected amount of the rod member 17a.

According to the structural arrangement described
above, simultaneous with the shift from the low-speed cruising
mode to the high-speed cruising mode, postural angles of the
auxiliary wings 6A and 6B are properly regulated by the
cylinder 17 in accordance with actual cruising speed of the
twin-hull boat 1.

By implementing adjustment of the postural angles of
those auxiliary wings 6A and 6B, the twin-hull boat 1 can
contract transitional périod ranging from the time for lifting
the twin-hull 1 above the water surface to the time at which
the twin-hull boat 1 starts to cruise itself at a high speed.
In other words, the twin-hull boat 1 can efficiently cruise
itself.

Furthermore, since the auxiliary wings 6A and 6B are
respectively secured to specific positions higher than the
bottom of the twin-hull structures 3A and 3B, in contrast with
hydrofoils 4 and 5 respectively being secured to narrov space
of the bottom ﬁomain, the auxiliary wings 6A and 6B can easily
be secured to the predetermined positions.

Furthermore, since the auxiliary wings 6A and 6B are
respectively exposed above the water surface while the twin-
hull boat 1 cruises at a high speed, physical condition of the

auxiliary wings 6A and 6B can be checked via visual inspection



traversing the twin hull. According to the structure of the above
third enbodinent of the invention, fins are provided in the |ongitudinal
direction bel ow the bottom surface of the rear hydrofoil disposed on the

part of the stern across the twin hull. OMng to this arrangenent, the
novel tw n-hull boat equipped with hydﬂofoils can securely prevent the
twn hull fromdrifting itself traverse even when being hit by beam w nd

or beam waves facihietawy mfinehiadiceg anfdSséhkpattaohasbrispeed, thus

achieving reliable stability in the course of high-speed cruising.

A variety of advantmgegericad, unes ikked aghf eehveAt ibR&1 twin-hull boat
requiring adjustment of angles of the installed hydrofoils
vhenever the boat cruises above the water surface, the novel
twin-hull boat 1 according to the invention dispenses with
such a device otherwise needed for adjusting angles of the
installed hydrofoils, thus resulting in the reduced cost.

When implementing the first embodiment, the auxiliary
vings 6A and 6B are projectively secured to internal walls of
the twin-hull structures 3A and 3B facing the hull center ;ine
CL. However, as indicated by double~dotted imaginary lines
shown in Fig. 1, the auxiliary.wings 6A and 6B may also be
provided by way of outwardly projecting themselves from
external wvalls of the twin-hull structures 3A and 3B.
Depending on circumstances, it is also possible for the tﬁin'
hull bqat of the invention to provide two pairs of auxiliéry
vings 6A and 6B on both the internal and external walls of the
twin-hull structures 3A and 3B by way of horizontally
projecting themselves.

Next, referring to Figures 6 through 12, another
structural feature of the novel twin-hull boat according to
the second embodiment of the invention is described below.

The refe:ence numeral 21 shown in Fig. 6 designates a
twin hull of the twin-hull boat equipped with a pair of

hydrofoils, where twin-hull structﬁres 23A and 23B are



invention will nore fully be clarified fromthe detailed description
rendeéred in association with the acconpanying draw ngs that follow

"'BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a cross-sectional view
of the twin-hull boat provided with hydrofoils according to the first
enbodi ment of the invention; g. 2is alateral view of the

tw n-hull boat according to the first enbodi nent of the invention;
provided on both sides of the main hull structure mounting

deck thereon.

As shown in Figures 7 through 11, a pair of rear
mounts 25 for securing a stern-side hydrofoil 24 are
respectively set to the bottom of each keel 23a of the twin-
hull structures 23A and 23B based on substantially 5% of
distance M against total length L between the stem and the
stern of the twin hull 21.

More particularly, the center of each of the rear
mounts 25 is set in order that (M/L) can be within
substantially 5%.

As shovn in Fig. 10, each of the rear mounts 25
consisté of a perpendicular member 26 secured to bottom
surface of the keel 23a of the twin-hull structure 23A and
23B and a horizontal member 27 which is horizontally linked
with bottom surface of the perpendicular member 26. The'
bottom surface of the horizontal member 27 makes up a junction
surface 28 having curvature in the longitudinal direction.

The sﬁern—side hjdrofoil.24 is horizontally secured to
the rear mounts 25 and fully submergible in water. A pair of
auxiliary wings 29 are respectively.secured to trailing edge
positions close to both edges of the stern-side hydrofoil 24,
vhe;e the auxiliary wings 29 are swvingably driven independent
of the hydrofoil 24.

A pair of fin units (these may be called skegs) 30 are



Fig. 3is a front view of one of a pair of auxiliary w ngs provided for
the twin-hull boat according to the first enbodinent of the invention;
Fig. 4 is a cross-sectional view of fundanental conponents of drive
mechani sm provi ded for each of the auxiliary wings according to the first
enbodi nent of the invention; -AYy- 5 is a cross-sectional view of
the drive nechanism provided for each auxiliary wing taken on line A-A

SRR TR IR St e e SR
24, As is used for composing hydrofoils, high-tensile steel
rlates are used for composing the fin units 30. The £in units
30 are thinly structured to minimize own weight.

The stern-side hydrofoil 24 and the fin units 30 are
respectively secured to the bottom of the junction surface 28
of the rear mounts 25 on both sides by means of bolt 31. The
cénter of the stern-side hydrofoil 24 is supported by a strut
32 vertically projected from the bottom center line CL of the
main hull 22.

As shown in Fig. 9, a drive unit 33 for swingably
operating the auxiliary wings 29 consists of a wing-control
cylinder 34 such as an oil~pressurized cylinder which is
disposed inside of the bottom domain of the twin-hull
structures 23A and 23B. Tip of a roﬁ member 34a of the wing-
control cylinder 34 is linked with a rotary shaft 35 for.
supﬁorting each of the auxiliary wings 29 via a lever unit
36. In association with reciprocation of the rod member 34a
of the wing-control cylinder 34, the auxiliary wings 29 swing
themselves in the vertical direction. The reference numéral
37 designates a body making the water flow smooth.

As shown in Figures 6, 11, and 12, a pair of front
mounts 42 for securing a stem-side hydrofoil 41 is set to the
bottom of each keel 23a of the twin-hull structures 232 and

23B based on substantially 60 through 70% of distance N



t he i nvention; Fig. 7 is a cross-sectional view of the rear
Hydrofoil on the part of the stern according to the second enbodi nent of

t he i'nventi on; Fig. 8 is a plan of the rear hydrofoi

corresponding to a range indicated by grjomed lines B-B shown in Fig. 7;
Fig. 9 is a cross-sectional view of fukdanent al conponents of the rear
hydrofoil on the part of the stern according to the second enbodi nent of
the inventi apainst total FlengtlO I Sim theodonyddtidinall dieecbdblohhef cbhiponent s
of the rear hydrofoil taken on line CC shown in Fig. 9; Fig. 11
IS a cross-sechi hual 2iew of the front :

More particularly, the center of each of the front
mounts 42 is set in order that (N/L) can be within
substantially 60 through 70%. Structurally, thé front mounts
42 are identical to the rear mounts 25.

The stem-side hydrofoil 41 is structured by forming V-
shape and fully submergible in water, which is secured to the
junction surfaces of the front mounts 42 via bolts.

The center of the stem-side hydrofoil 41 is supported
by a strut 43 vertically projected from the hottom center-line
CL of the hull 21.

The fully submergible stem-side hydrofoil 41 has
upwardly inclined angles on both sides in a range from 10
degrees to 18 degrees. A pair of auxiliary wings 44 and 44
having structure identical to that of the auxiliary wings 29
of the stern-side hydrofoil 24 are secured to trailing edge
positions close to both edges of the stern-side hydrofoil 41
and being disposed on the part of the stern. The auxiliary
vings 44 and 44 are respectively driven by a drive unit 46
incorporating a éylinder wnit 45 so that-they can swing
themselves in the vertical direction.

While the twin-hull boat 21 cruises, the stem portion
is lifted above the vater surface by functiona; effect of the

stem-side hydrofoil 41 without causing the twin-hull 21 to



hydrofoil on the part of the stemaccording to the second

-7- " enbodi nent of the invention; Fig. 12 is a plan of the front
hydrof oil corresponding to a range indicated by arrowed |ines D-D shown in
Fig. 11; Fig. 13 is a latergl jyiew of the twin-hull boat provided

wi th hydrofoils according to the third enbodi mrent of the invention;
Fig. 14 is a front view of the twn-hull boat provided
fully become afloat. On the other hand, by functional effect

of the stern-side hydrofoil 24, the stern portion is lifted as
of the condition in which the bottom remains submerged. 1In
other words, the stem portion is afloat above the water
surface, but the stern portion remains submerged.

- Since the stem-side hydrofoil 41 and the stern-side
hydrofoil 24 are respectively equipped with swingable
auxiliary wings 29/29 and 44/44, when the lov-speed cruising
mode is shifted to the high-speed cruising mode, swing angle
(i.e., postural angle) of the auxiliary wings 29/29 and 44/44
can properly be adjusted in accordance with the actual
cruising speed via operation of the cylinder units 34 and 45
provided for the drive units 33 and 46.

By- virtue of the adjustment of postural angle of those
auxiliary vings 29/44, transitional time from the floating to
the activation of high-sﬁeed cruising of the twin-hull boat 21
can securely be contracted. This means that the twin-hull
boat 21 cép cruise itself with high efficiency.

While the twin-hull boat 21 embodied by the invention
cruises ‘under normal speed, the twin-hull 21 is prevented fronm
fully becoming afloat above the water surface. In other
wvords, the twin-hull boat 2lcruises itself by way of
sustaining the stem-side hydrofoil 41 in the submerged
condition, and therefore, the stem-side hydrofoil 41 is free

from being exposed to beam waves, thus making it possible for



with hydrofoils according to the third enbodi nent of the invention;

Fig. 15 is a lateral viewof a fin unit provided for the third enbodi ment
of the invention; Fig. 16 is a cross-sectional view of the fin
unit taken on line E-E shown in Fig. 15 and Fig. 17 is a
cross-sectional view of fundamental conponents of a variant of the fin
unit according to the third enbodi nent of the invention.

DESCRI PTI ONt@e ThkeRBEVERRDN EMBLDI BN 21 to crui sefiasseilfgun@ert 0 Fi gures
1 through 5, structural detail of a novel twin-hull boat equipped with a

pair of hydodfsQant13Ceeadingzéd ébeafiisi. enbodi nent of the invention

Furthermore, since the fully submergible stem-side
hydrofoil 41 is secured to a forward position corresponding to
about 60 through 70% of total hull length from the stern edge,
and yet, since the fully submergible stern-side hydrofoil 24
is secured to a forward position from the stern edge by a
distance corresponding to a maximum of 5% of total hull
length, weight of the twin-hull 21 is properly distributed to
promote stability of the hull 21.

Since the stem-side and stern-side hydrofoils 24 and
41 are respectively secured across the twin-hull structures
23A and 23B without significantly projecting from the keels
23a, reéistépce generated by the twin-hull 21 on the way of
high-speed cruising is minimized. Mooring convenience is also
promoted.

The stem-side and stern-side hydrofoils 24 and 41 are
solidly secured to the twin-hull structures 23A and 23B, and
yet, center positions of the hydrofoils 24 and 41 are solidly
supported bj.the corresponding struts 32 and 43, thus
resulting.iﬁ the.reinforced strength of the hydrofoils 24 and
41. This in turn results in the reduced weight of the
hydrofoils 24 and 41.

In addition, since the auxiliary wings 29/29 and 44/44

are independently driven to swing themselves, rolling and



I s descri bed bel ow. The reference nuneral 1 shown in Figures 1 and
2' designates a twin hull of the twin-hull boat equipped with a pair of
hydrofoils according to the first enbodi ment of the invention.

- 8- A pair of twin-hull strugjwes 3A and 3B are di sposed on

both sides of the main hull structure 2 furnished wwth deck on the top
surface. '

pitching on the way of high-speed cruising can effectively be
minimized.

Furthermore, by virtue of the p:ovision of the fin
units 30 for the stem~side hydrofoil 24, even when being
exposed to beam wind or beam waves on the way of high-speed
cruising, the twin-hull 21 can securely be prevented from

being drifted aside, thus promoting own stability and cruising

comfort.

Furthermore, owing to the above struc£ura1
arrangement, the twiﬁ—hull boat 21 according to the invention
minimizes generation of waves on the way of towing and |
suppresses pitching behavior gaused by head sea.

Next, referring to Figures 13 through 17, structural
features of the novel twin-hull boat according to the third
embodiment of the in?ention are described below.

The reference numeral 51 shown in Figures 13 and 14
designates a twin-hull of the twin-hulllboat equipped with
hydrofoils according to the third embodiment of the invention.
Twin~-hull structures 53A and 53B are provided on both sides of
the main hull 52 mounting deck thereon.

A stem-side hydrofoil 54 and a stern-side hydrofoil
54A used for floating the twin hull 51 in the course of high-
speed cruising are respectively secured across bottom domains
of the twin-hull structures 53A and 53B on the part of the

stem and the stern via corresponding strﬁts 55,



In order to securely sustain the twin hull 1 afloat while the tw n-hul
boat " cruises at a high speed, a pair of hydrofoils consisting of a
stem side hydrofoil 4 and another stern-side hydrofoil 5 are transversely
secured to the bottom of the tw n-hull1®eross the twin-hull structures 3A
and 3B. A pair of auxiliary wings (or called floating bl ades) 6A
and 6B are respectively secured to the internal wall domains of the
twin-hull structures aiand£3Biat uaitsr (ar dcabbsd tslorgs )y &b teehf bavting a
hydrofoil 4 by way of projecting thenselves in the horizontal direction
and facing tjhmedarmmrineld heightohreheespeothwely Isecured to bbtdh-mixel i ary
W ngs 6A and 6B are provided in order to
edges of the bottom surface of the stern-side hydrofoil 544 in
the longitudinal direction. Each of the fin units 56 has a
specific length equal to distance (chord length) between the
leading edge and the trailing edge of the stern-side hydrofoil
54A for example. As is used for composing the hydrofoils 54
and 54A, high-tensile steel plates are used for composing the
£in units 56. The f£fin units 56 are thinly composed to minimize
own veight.

As shown in Figures 15 and 16, the £in units 56 are
integrally combined with the stern-side hydrofoil 54A by means
of a pair of bolts 57 respectively being used for securing
both edges of the stern-side hydrofoil 54A to the
corresponding struts 55. More particularly, a fixing flange
56a of each fin unit 56 is secured to the bottom surface at an
edge of the hydrofoil 54A via the bolts 57 used for securing
the hydrofoil 54A. The main fin unit 56b perpendicularly
extends itself from the center of the fixing f£lange 56a.

Therefore, by virtue of the structural arrangement
described above,-even when the twin-hull boat 51 is exposed to
beam wind or beam waves on the way of cruising itself at a
high speed, owing to the provision of the fin units 56 secured

below the bottom surface of the stern-side hydrofoil 54A at

both-side edges, the twin-hull boat 51 according to the



contract transitional period needed for activating the twin- hull boat 1

to cruise itself at a high speed above the water surface fromthe initial

ri se-up posture by way of cruising itself at a | ow speed. The auxiliary
wings 6A and 6B are respectively dlsposed at a position below the high

water line HW formed in the course ofl? cruising the twin-hull boat 1 at
| ow speed and the | ower water line LMWL forned in the course of cruising

the boat 1 alnvantidh TRACEe2ArbNRt bEhpESvEANKed | BFdh DY iITAS A fARd @BiGan
fully be subnerged in water while the twin-hull boat 1 cruises at a |ow

speed, and yet, thegyrthermore, since the f£in units 56 are secured to the

stern-side hydrofoil 54A, the fin units 56 can submerge

a

themselves in water more deeply than the case of being secured

to the stem-side hydrofoil 54, and therefore, the twin-hull
boat 51 can be prevented ffom meandering itself on the way of
high-speed cruising.

In addition, since the fin units 56 are secured to the
twin-hull 51 via the hydrofoil 54A by means of bolts 57,
maintenance and inspection can be carried out very easily.
;gainst the £in units 56 and the hydrofoil 54A.

Incidentally, according to the third embodiment, the
fin units 56 are respectively disposed by way of downwardly"
extending the main fin unit 56b from the center of ﬁhe fixing
flange 56a. However, in place of this arrangement, as shown
in Fig. 17 for example, the main £in unit 56b may downwafdly
extend itself from the right side or the left side of the
fixing flange 56a.

According to the foregoing embodiments, the fin units
are respectively secured to the twin-hull via corresponding
struts. However} instead of this, the fin units may directly

be secured to the bottom domain of the twin hull.



-9- auxiliary wings 6A-and 6B can external |y be exposed above the water
surface while the twin-hull boat 1 cruises at a very high speed.

As sho auxiliary mnngs 6A and 6B are respectively
provi d\gﬁlmmlﬂuﬁ mm section. As-sppun in the plan of Fig. 5, the
auxilirary wkngs 6A dnd'6B are of rectangul ar shape. As shown in

Figures 4 and 5, each of the auxiliary wngs 6A and 6B is rotatably
secured to a bearing case 9 mhlwhATlss|¢m§muEnexsvmth an external hul

plate 8 (constituting
1. A twin-hull boat equipped with a plurality of
hydrofoils on the part éf the stem and the stern across both-
side twin-hull structures comprising;

a plurality of auxiliary wings which are respectively
secured to at least either of internal wall domain facing
"center line of said twin hull and external wallldomain outside
of said twin hull at a forward position between said twin-hull
structures and between upper water line formed in the course
of low-speed cruising and 1owér water line formed in the
course of high-speed cruising; and

a postural angle regulating device which proﬁerly
regulates poétural-angle of said auxiliary wings by causing.
said auxiliary wings to respectively pivot on horizontal axis.

2. A twin-hull boat equipped with a plurality of
hydrofoils on the part of the stem and the stern across both-
side twin-hull structures comprising;

a stem-side hydrofoil structured in V-shape;

a st;rn-side hydrofoil linearly formed in horizontal
direction; and

a plurality of auxiliary.wings vhich are reépectively
disposed at positions close to both edges of corresponding
hydrofoils in order to be operated by way of independently

swinging themselves.

3. The twin-hull boat equipped with a plurality of



internal wall of the twin hull structures 3A and 3B) via a bearing 10, a
stippar t a-shaft nmenber 7 outwardly projecting itself from
t he basHm mﬂﬂl EMH l The reference nuneral 11 shown in Fig. 4
desi ghates & tbearing wnit, whereas the reference nuneral 12 designates a

plurality of sealing nenbers such as 02tings for exanple. A
postural angle regulating device 15 is secured to an end of the shaft
menber 7 i nhyddefoils mopkfiinededunl glaimp@st vhatebmoszi dfstdme-sida |iary
W ngs 6A and 6B. More particularly, the postural angle regulating
devi ce 15 chynérefeibfis dispsederitena ¥orkavidngoahton tonkespowdinyg tdwe tip
of the shaft nmenber 7 and a cylinder unit- 17 such as an oil-pressurized
cylinder fosubxeamtialinked thirtdughh@0% of distance from the stern

against total length of said twin hull, and wherein said

stern-side hydrofoil is disposed at a forward position

corresponding to suhstantially 5% of distance from the stern

against total length of said twin hull.

4. A twin-hull boat equipped with a plurality of
hydrofoils on the part of the stem and the stern across both-
side twin-hull structures comprising;
a plurality of fin units which are respectively
disposed below bottom surface of a stern-side hydrofoil
secured across said both-side twin-hull structures, wherein

said £in units are respectively aligned in the stem-to-stern

direction.



other epd of the lever menber 16. The |ever member 16 i | i nked with a rod

—_—

menber 17a of the cylinder unit 17. The T
10 - cylinder unit 17 incorporates a stroke sensor forﬂdﬁlﬁ&m{&mh

proj ected-anmount of the rod nenber 17a. Accordin laced -
structural arrangenment descri bed abO\{e 1§i mul t aneous wi t ,! ﬂﬂﬂ"lom
the | ow speed cruising node to the hi gﬁ] peed crui sing node,

angles of the auxiliary wings 6A and 6B are properly regul ated by the

-

<.

4(5)

FIG.1




cylinder 17 in accordance with actual cruisi ng speed of the twn-hull boat

1. By inpl enmenting adjustment of the postural angres of—these-
auxiliary wings 6A and 6B, the twin-hull boat 1 can CINMShAL a5 H |t|onal
period ranging fromthe tinme for lifting the tw n- huII
surface to the tinme at which thetwg}uilﬁ boat lstar i self
at a high speed. 1In other words, the®t hul | boat 1

cruise -itself. Furt hernore, since the auxiliary W|ngs 6A and 6B

are respectively secured to specific positions higher than the bottom of
the twin-hull structures 3A and 3B, in contrast with

-
=
T

6A.6B

4

FIG,2
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3A(3B)
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hydrofoils 4 and 5 respectively being secured to narrow space of the
bott om domai n, the auxiliary wings 6A and 6B can easily be secured to the

pr edet er mi ned positions. Furthernore, since the auxiliary w ngs 6A
and 6B are respectively exposed above the water surfacdahinbliebtdiat B&nR nildaed

hul | boat 1 cruises at a high speed, EJ%C&” condiion C”III ﬂll "ﬂll ITVY
al

| nspectl on

W ngs 6A.and 6B can be checked via vi
facilitate mai ntenance and i nspection

FIG.3

6A.6B 6a




Furtherpore, unlike any conventional tw n-hull boat requiring adjustnent
of angles of the installed hydrofoils whenever the boat cruises above the
wat er surface, the novel twin-hull boat 1 accordihg te—theinvention——

di spenses with such a device otherw se needed for adj ustl n nagl es of he
install ed hydrofoils, thus resulting in the reduced costlhisSheetHas Bee
i mpl ementing the first enbodi ment, the Augiliary wi ngs GHIW |“HZ |
projectively secured to internal walls of the tw n-hull and

3B facing the hull center line CL. However, as indicated by doubl e-dotted
imaginary lines shown in Fig. 1, the auxiliary wi ngs 6A and 6B nmay al so be
provi ded by way of outwardly projectingthenselves from external walls of

the twin-hull structures 3A and 3B. .
I yyyy,
n "
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8
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Dependi ng on circunstances, it is also possible for the twin hull boat of
the invention to provide two pairs of auxiliary w ngs 6A and 6B on both
the internal and external walls of the tw n-hull structures 3A-and-—3B-by-
way of horizontally projecting thenselves. Nexl"hnssﬁe% ﬁl‘l‘l n t
Figures 6 through 12, another structural feature of the
boat according to the second enbodi mént 18f the inventi on
bel ow. The reference nunmeral 21 shown in Fig. 6
hul.l of the twin-hull boat equipped with a pal r of hydrof oi | s, where
twin-hul I structures 23A and 23B are
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- 12 - ,provided on both sides of the main hull structure nounting deck

t her eon. As shown in Figures 7 through 11, a pat+—ef—+ear_nmounts
25 for securing a stern-side hydrofoil 24 are respectively_set to the
bottom of each keel 23a of the twin- hull structures 23A%aags cerh
substantially 5% of distance Magainst total length L bej ﬂ ' and
the stern of the twin hull 21. 6 / Nbre particularl f

each of the rear

|
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, 42(41) 23A,23B
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mounts 25 is set in order that (ML) can be within substantially 5[err}
As shown in Fig. 10, each of the rear mounts 25 con sts of a

per pendi cul ar nenber 26 secured to bottom surface o “?%e
twi n-hull structure 23A and 23B and a hori zontal ne n
horizontally linked wth bottom surface of the perpend

The bottom surface of the horizontal wenpgr 27 nakes up a junction
surface 28 having curvature in the |ongitudinal direction. The
stern-side hydrofoil 24 is horizontally secured to the rear nmounts 25 and
fully subnmergible in water. A pair of Eur(%hzry W ngs 29 are respectively
secured to trailing edge positions close" t0*both edges of the stern-side
hydr of oi | 24,

23A

CL
32 \

(T 1 %~ —T
25\___ . _‘/I' [:/25 ’

gt I f
30y p===={"30

H U

b’ ~

29 24 29



where the auxiliary wings 29 are swi ngably driven independent of the
hydrofoi |l 24. A pair of fin units (these maybe—cal-ed-skegs) 30

are - 13 - respecti*.l secured to both
edges of the stern-side hydrofoil 24. As is used for ¢§ {133/ Bsen Be | s,
hi gh-tensile steel plates are used for conposing the fi ” e fin
units 30 are thinly structured to m 18 fide own wei ght.

stern-side hydrofoil 24 and the fin units 30 are
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respectively secured to the bottomof the junction surface 28 of - -the rear

nmounts 25 on both sides by means of bolt 31. The centerof the stern-side
hydrofoil 24 is supported by a strut = 32 vertically prgjected fromthe
bottomcenter line CL of the nmmin hull 22. : 1

§ BeefrReplac®, a
drive unit 33 for swingably operating the auxiliary'mﬁ1 ' of a
wi ng-control cylinder 34 such as an @i[-13ressurized cyl -

di sposed i nside of the bottom donmain of the twin-hull structures and

23B. Tip of a rod nenber 34a of the wing- control cylinder 34 is |inked

with a rotary shaft 35 for support| ch of the auxiliary wings 29 via a
| ever unit ' Ef@ﬁ& _

23B(23A)
_J
| SO TOITYL
27 — \_zg 23a
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36. In association with reciprocation of the rod nmenber 34a of the-
w ng-control cylinder 34, the auxiliary wings 29 swng thenselves in the
vertical direction. The reference nuneral 37 designates a body naking the
wat er fl ow snoot h. As shown in Figures 6, 11, "and I1Z, a pair of
front nounts 42 for securing a stemside hydrofoil 41 ifySEhtet HR BelERenlaced
bottom of each keel 23a of the twin-hujl/ gfructures 23A a n
substantially 60 through 70% of di stance N T'II|I|H“I"WI1I‘ lr

- 14 -

FIG.1

23A

F1G.12

42\

23A~




agai nst total length L in the longitudinal direction of the twn hull 21.
More particularly, the center of each of the front nounts 42 is set in
order that (N'L) can be within substantially 60 through 70% Structurafty,
the front nmounts 42 are identical to the rear mounts 25This Sheet Has Beenly laced
stem side hydrofoil 41 is structured by form ng V- shape
subnergible in water, which is securedlthbi8he junction s

e

front nmounts 42 via bolts. The.center of the stemsi il

41 is supported by a strut 43 vertic [ﬁp}a ected fromthe bottom center
line CL of the hull 21. The fully subnergi ble stem side hydrofoil
41 has . /51
I
l AN
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upwardly inclined angles on both sides in a range from 10 degrees to 18
degrees. A pair of auxiliary wings 44 and 44 having structure identical to
that of the auxiliary wings 29 of the stern-side hydrofoil 24 are Ssécured
to trailing edge positions close to both edges of the 15is@hdir3ds BEenREGLKS O1 |
41 and being di sposed on the part of the stern. The aux i 44
and 44 are respectively driven by a dri fd3unit 46 in-coermmujmulF lli nder
unit 45 so that they can swing thenselves in t he vert
VWhile the twin-hull boat 21 cruises, the stemportion is |ifted above the
wat er surface by functional effect of the stemside hydrofoil 41 w thout
causing the twin-hull 21 to o

FIG.15
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- 15 - fully becone afloat. On the other hand, by functional effect of

the stern-side hydrofoil 24, the stern portionis |lifted as —of the
condition in which the bottomrenmains subnerged. In other wor ds,

t he stem
portion is afloat above the water surface, but the siThi§ ns
subner ged. Since the stemside hydrofoil 41 a I ﬁi de
hydrofoil 24 are respectively equi pped with smﬁngable S
29/ 29 and 44/ 44, when the | owspeed cruising node |s shlfted to the

hi gh- speed crui si ng node, sw ng angle13/ 13

FIG.16
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_(i.e.,_poséhral angle) of the auxiliary wi ngs 29/29 and 44/ 44 can property
be adjusted in accordance with the -actual - cruising Spe@ﬂsﬁh&}ﬂ?&&ﬂkL,Qan

the cylinder units 34 and 45 provi ded for the drive un|t
By virtue of the adjustnent of postur ab I%@TO]C thosq llm
29/ 44, transitional time fromthe floa ?ﬁg the activ peed

cruising of the twin-hull boat 21 can securely be contracted. This neans
that the twin-hull boat 21 can cruise itself with high efficiency.

Wil e the twi n-hull -boat 21¢geRCduUEH ByateITHVEYDROFOILS ui ses under nor nal
speed, the twin-hull 21 is prevented from fully becom ng afl oat above the
wat er surface. In other

Disclosed is a novel twin-hull boat equipped with a
pair of hydrofoils 4 and 5 which are respectively secured to
bottom surface of twin-hull structures 34 and 3B traverse on
the stemland stern sides thereof. A pair of auxiliary wings
6A and 6B are installed by way of being opposite from each
other at predetermined positions on the internél vall surfaces
of the twin-hull structures 3A and 3B mutually facing the hull
center line and at.a predetermined height position between.
upper water liﬁe formed in the course of low-speed cruising
and lower vater line formed in the course of high-speed
cruising. The twih-hull boat incorporates a postural angle
regulating device 15 to properly regulate postural angle of
the auxiliary vings 6A and 6B by causing them to pivot on_the

horizontal axis.



words, the twi n-hull boat 2lcruises itself by way of sustaining the
stem side hydrofoil 41 in the subnmerged condition, and therefore, the
stem si de hydrof0|l 41 is free from being exposed to beam waves, thus
maki ng it possible for - 16 - the
inventive twin-hull _Doat 21 to cruisg yt el f under constantly stabilized

condiftT LQQEMEQNT 4tETUt hernore, since=t heﬁéﬁiédén?élﬂ@ﬁgétbl 8SA6m§ggg

hydr ed to a forward position F;-orrespond

26 JUL B9 <
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about” 60 't hrough 70% of total hull length fromthe stern edge, and yet,
since the fully subnergible stern-side hydrofoil 24 is secured to a
forward pesitien fromthe stern edge by a distance corresponding to a

maxi mum of 5% of total hull 1length, weight of the twin-hull 21 is properly
di stri but ed, ity of the hull 21. ' Since the

stem si de a1dRERLQCEMBﬂtJ6HEEﬁr foils 24 ard . 4R ively_secured
across the T nu.._511ucx rles 23A and 23B wF?Egﬁ{ Sl %ﬁ??EaX?I pril 1996

projecting {r )mlzt éﬁd% 3a, resistapceigenerated by the twin-hull 21 on
the way of {h tg? uisiing is mnimzed. Moring convenience is also
pronoted. 1} The:<T sf de and stgrn-side hydrofoils 24 and 41 are
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solidly secured to the twin-hull structures 23A and 23B, and yet, center
positions oft the-hydrofoils 24 and 41 are solidly supported by the
correspondi ng struts 32 and 43, thus resulting in the reinforced strength
of the hydr i = This in turn results in the reduced wei ght of
the hydrof i REPLACEMENT SHEET In addition, since the auxiliary wi ngs
29/ 29-and 44/ 7 are rnaepehdent |y driven fb:mﬁé&%thenselves, rolling and

) ) cemen
17 26 JUL 1996 3/ 13 ont Sheet - 18 April 1996




pitching on the way of high-speed cruising can effectively be mnimzed.
Furthernore, by virtue of the provision of the fin wunits 30 for the

stem si de ‘hydrofoil 24, even when being exposed to beam w nd or beam waves
on the way of high-speed cruising, the twin-hull 21 can securely be
prevented from being drifted aside, thus pronoting own stability and

crui sing 1P appen Furt hernore, ow ng to the above structural
arrangenﬁn(ﬁéﬁmm{@mn boat 21 according %pf%"i'qﬂﬁe%%m 181 Aprill. 1996
generati gn Jof waves onje way of towi nd /add suppresses pitching behavi or

caused by NeagessL 1996

)
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Next, referring to Figures 13 through 17, structural features of the novel
t'wi n-"hul | boat according to the third enbodinment of the invention are
descri bed bel ow. The reference nuneral 51 shown in Figures 13 and
14 designates a twin-hull of the twin-hull boat equipped with hydrofoils
according to the third enbodi ment of the invention. Twi n-hull structures

53A and 53B are_provided on both sidew of RéplaceinenhShees? Tbawril 1@2feck
then EMENY SHEETS{em si de hydrofg;l{ €34 and a stern-side hydrofoil 54A
' e h

useq twin hull 51 i course of high- speed cruising
are ed across bottom domains of the twin-hull structures
53A rit of the stemand the stern via corresponding struts
55. 1
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- 18 - A pair of fin units (or called skegs) 56 each having a
predet erm ned hei ght are respectively secured to both-side edges of the
bottom surface of the stern-side hydrofoil 54A in the |ongitudinal
direction. Each of the fin units 56 has a specific length equal to

di stance (chord I ength) between the |eading edge and the trailing edge of
ébig for conposing the

the stern-side_hydrofoil 54A for exanple. As iR ement S
hydrofoils 54 . tensile steel, plates ar est ¢ L.y
hyd RRPEACERRNT SHEET | s '3 TR 996

26 JUL 1996
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fisn unjts 56. The fin units 56 are thinly conposed to mnimze own weight.
As shown in Figures 15 and 16, the fin units 56 are integrally conbined
with the stern-side hydrofoil 54A by neans of a pair of bolts 57
respectivel y being used for securing both edges of the stern-side
hydrofoil 54A to the <corresponding struts 55. More particularly, a fixing

flange 56a of each fin unit 56 is secused hgg@%"%ttt%&u”gfﬁ%'ﬂm#]%foi'|

edge of the hydrofoil 54A via the bOHZfS? us or securing
54A. The nai pr=frTr-Tr] Fgg_'r pendi cul7af Il extends itself fromthe center
of the fixinp -ﬂﬁ%hﬁ@ﬂ%a; Eﬁe Therefore, by virtue of the structural

arrangenent

20 JUL 1996
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descri bed above, even when the twin-hull boat 51 is exposed to beam w nd
or beam waves on-the way of cruising itself at a high speed, owng to the
provision of the fin units 56 secured below the bottom surface of the
stern-side hydr of oi | 54A at bot h-si de edges, the twin-hull boat 51
accordi ng tqtire- - 19 - invention can
securely be pﬁgebﬁﬁ%mrmfﬁé ng drifted a%ide. Re placem F%J hernore, since
the fin unitls 56 are secured to the stermggigde hydro Tep §A,etmeew,dp,-,,996

units 56 car] qUbPBrGL 996 |
j

L0,

FIG. 9




t-henmsel ves in water nore deeply than the case of being secured to the
stem side hydrofoil 54, and therefore, the twin-hull boat 51 can be
prevented from nmeandering itself on the way of high-speed crui sing.

I n addition, since the-fin units 56 are secured to the twin-hull 51 via

t he hydrofoil 54A by neans of bolts.57, maintenance and inspection can be
carried out very easily against the f¥n umRdptaddmemdshéer hygr/bal h 956A.

I nci dental | y gz ' gefel third e?bodimant, the fin units 56 are
respectivel y |dRED ol down extending the main fin unit 56b
fromthe centlerffof .the fixing {fl ange 56a. However, in place of this
arrangenent, -sﬁg\/\@ul_imﬁ 17 for exanple, the main fin unit 56b may
downwar dl y .

i
— FIG.10

23B,23A

27 ——




extend itself fromthe right side or the left side of the fixing flange
56a. According to the foregoing enbodinents, the fin units are
respectively secured to the twin-hull via corresponding struts. However,
instead of this, the fin units may directly be secured to the bottom

domain of the twin hull. - 20 -
WHAT | S CLAIMED | S 1. A twn-hul4 boppspduhidntSHddtl feMpriid 96g Of
| REPLACEMENT sugg‘—\ 0/
26 JUL 19 \
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hydrofoils on the part of the stemand the stern across both- side

twi n-hul | structures conprising; a plurality of auxiliary w ngs
whi ch are respectively secured to at least either of internal wall donain
facing ” center line of said twin hull and external wall domain outside of
said twin hull at a forward position between said twin-hull structures and
bet ween upper water line fornmed in thescouRgpiaceméverRasedt8rapsl 1gognd

| ower water line forned in the course of high-speed cruising; and

a postural anqLe—LeguLaLLngade#ice whi ghiproperly regul ates postural angle
of said auxi | ifaREPVACEMENDYSHEESf ng. said auxiliary wings to respectively
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2. A tw n- hul | boat equi pped with a plurality of hydrofoils on the part
side twin-hull structures

of the stemand the stern across bot h-

conprising; . a stemside hydrofoil structured in V-shape;

a stern>sidé hydrofoil linearly formed in horizontal di rection; and

a plurality of auxiliary wings which are respectively di sposed at

posi tions close to both edges of correspon@éﬂhcemymsﬁgé{s1enA9f|ﬂ¢9930 be
/gl ng thensel ves.

operated by way of independently SW n
twi n-hul | pest—egquipped with a plural?tly
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- 21 - hydrofoils as defined in Claim2, wherein said stemside
. is disposed at a forward position correspondl ng to

“through 70% of distance fromthe stern
hul |, and wherein said
p05|t1 on

hydr of oi |
substantially 60
agai nst total length of said twin

stern-side hydrofoil is disposed at a forward

correspondl ng to substantially 5% of distance fromt
agai nst total

l ength of said twin hukl ;ac@mdhttSheﬂtmﬂs '%B"g][ éﬁﬁl pped
with a plurality of hydrofoils onHHel%)artp of the stemand the stern
across both- side twin-hull structures cogprl si ng;
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. . o))

a plurality of fin units which are respectively disposed bel ovﬁfygtltom
surface of a stern-side hydrofoil secured across said both-side tw n-hull
structures, wherein said fin units are respectively aligned in the
stemto-stefn direction.
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26 JUL mb'a_ | ABSTRACT

TWIN-HULL BOAT WITH HYDROFOILS

.Disclosed is a novel twin-hull boat equipped with a
pair of hydrofoils 4 and 5 which are respectively secured to
bottom surface of tvin-hull structures 3A and 3B traverse on
the stem and stern sides thereof. A pair of auxiliary wings
6A and 6B are installed by way of being opposite from each
other at predetermined posiﬁions on the internal wall sﬁrfaces
of the twin-hull structures 3A and 3B mutually facing the hull
center ling and at a predetermined height position between
upper water line formed in the course of low-speed cruising
and lower wvater line formed in the course of high-speed
cruising. The twin-hull boat incorporates a posturgliangle
regulating device 15 to properly regulate postural angle §f
the auxiliary wings 6A and 6B by causing them to pivot on the.

horizontal axis.

(Please note that Figute 1 should accompany the abstract when published)
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