.1 - TITLE OF | NVENTI ON HI GH SPEED LATERAL- STABI LI TY HULL CONSTRUCGTI OK
BACKGRCUND OF THE INVENTION: Field of the Invention: The present invention
el ates to a high-speed |ateral-stability hull construction provided wth
“reaction fl aps extending along side platings froma bow towards a stern.
Descri'ption of the Prior Art: As a transomtype high-speed ship consisting
of a single hull in the prior art, a chine_type high-speed ship and a round
bi | ge type high-speed ship have been known. The for mer type of high-speed

ship is shown in Figs. 15 ta 17, 1qngt@p hatgNerigype hi gh-speed ship is

shown in Figs. 18 9 Tgur 5 | [ ew, Fig.
16 is a transvers w1 : v Egiﬁﬁlaﬁeﬁg—i+ﬁgﬁéiﬁiﬁiiﬁ%%. 15, Fig.

17 i s another transverse

BACKGﬁOUND Of THE INVENTION:
Field of the Inventlon.
The present invention relates to a high-speed
lateral-stability bhull construction provided with react%qn

flaps extending along side platings from a bow towards

a stern.
Description of the Prior Art:

As a transom type hiéh-speed ship consisting of
a single hull in the prior art, a chine type high-speed
ship and a round bilge type high-speed ship have been
known. The former type of high-speed ship is shown in
Figs._ls to 17, and the latter type high-speed ship is
shown in Figs. 18 to 19. Among theée figureé, Fig. .15 is a
side view, Fig. 16 is a transverse cross&sectlon view taken
along line B-B in Fig. 15, Fig. 17 is another transverse
cross-section view taken along line C-C in Fig. 15, Fig. 18
is a side wview, Fig. 19 is a tfansverse cross-section view
taken along line B-B in Fig. 18, and Fig. 20 is another
transverse cross-section view taken along line C-C in
Fig. 18.

In these respective figureé, reference numeral 1
designates a still water level, numeral 2 designates a wave

creeping up along a hull surface or a spray, which arises
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cross-section view taken along line GCin Fig. 15, Fig. 18 is a side view,
Fig. 19 is a transverse cross-section view taken along line B-Bin Fig. 18,
and Fig. 20 is another transverse cross-section view taken along line CC
in Fig. 18. In these respective figures, reference nuneral 1 designates a
still .water level, nuneral 2 designates a,wave creeping up along a hull
surface or a spray, which arises _2-ffoma bow upon navi gati on, nuneral
3 designates a wave at a stern transom nuneral 4 designates a traveling
direction of the ship, nunegal .5 designates an upper deck, nuneral 6
desi gnat es £x9ot torAkesRomupey bda ¥idesi gnakealalckesdgnanesnameasle &t
designates a round bilge. In the heretofore known single-hull transomtype
a stern trdansom, numeral 4 designates a traveling direction
of the ship, numeral 5.designates an upper deck, numeral 6
designates a bottom keel, numeral 7 designates a chine, and
numeral 8 designates a round bilge.

In the heretofore known single-hull transom type
high-speed ship, as a counter-measure against the wave
creeping up albng a hull surface or a spray 2, which arises
from a bow at the time of high-speed navigation, it was a
common practice to employ a.chine type which forms a bilge
portion in a squarish shape as shown in Figs. 15, 16 and
17, or in the case of employing a round bilgé type as shown
in Figs. 18, 19 and 20, to form the hull in a slender shape
having a large length-to-width ratio or_to'add a very
small-sized reaction flap, that is; a spray strip for the
purpose of preventing a spray 2 from creeping up.

It has been well known that generally in the case
where a ship tries to realize a high speed exceeding a
certain speed, depending upon a ship type it is difficult
by merely increasing power, but it is necessary to employ
a ship type capable of overcoming a last hump of a wave
making resistance, and in general, a ship type having a
transom and taking a sliding performance in a high-speed

region into consideration, is suitable.

Even in such case, in order to reduce a
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Vhigh-speed ship, as a counter-neasure agai nst the wave creeping up along a

hul | surface or a spray 2, which arises froma bow at the tinme of
. hi gh-speed navigation, it was a common practice to enploy a chine type
which fornms a bilge portion in a squarish shape as shown in Figs. 15, 16
and 17, or in the case of enploying a_gpynd bil ge type as shown in Figs.
18, 19 and 20, to formthe hull in a sl'ender shape having a |arge

| ength-to-width ratio or to add a very small-sized reaction flap, that is
a spray strip for the purpose of preventing a spray 2 from.creepi ng up.
has been ’?/%"Tfs%?fb‘@\ﬁ ?ﬂgt tgeﬁngPW Pn igh et $PSf%er &% ’ssniapttt‘?’?ggec?o
realize a_hi e edi_n ert.ai.n speed, dependi n a ship type
it_is'dif??c%%?agé %e%é%% ﬁﬁé%g s%ﬁﬁﬁﬁﬁﬂﬁ%ﬁtﬁﬁeqtéfxéﬁggzss ry to enploy a
shi p 1ype.k3P3PiLgOh SYHARH 88D l3te MM LY £ VAR Mdddh €Sl stance,
and in general, a ship type having a transom-and taking a sliding
performangedth 2akiigh- spRAGVerql Gh itHi%s cHsd defaitd oship St e t ROV Eng
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a length-to-width ratio exceeding a certain fixed value is
employed and the speed becomes higher than a certain speed,
then the ship loses lateral stability resulting in lateral
inclination, that is, heel, moreover directional stability
is also lost, and safe high-speed navigation becomes
impossible.

This phenomenon implies that even if a ship has
a sufficient stability at the time of a stationary state,
unless it has a stability higher than a certain range, it
has a tendency of increasing an instability at a high
speed, and this has become clarified to a certain extent
as a result of research in recent yeérs.

In summary, in the case of the heretofore known
ship type, in order to realize stable navigation at a high
speed, in the event that a length-to-width ratioc is smaller
than a certain value add a8 stability at the time of a
stationary state is not sufficiently large, at a speed
higher than a certain value the speed cannot be increased

due to occurrence of a lateral unstable phenomenon.
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“Even in such case, in order to reduce a -3- resistance and to realize a

hi gher speed, it is attenpted to reduce a wave neki ng resi stance even a
<little by enploying a slender ship type having a large |length-to- wdth

rati o. However, in this case, if a ship type having a length-to-width ratio

exceeding a certain fixed value is enplyoyed and the speed becones higher

than a certain speed, then the ship loses lateral stability resulting in

| ateral inclination, that is, heel, noreover directional stability is also

| ost, and safe hi gh-speed navigati on beconmes inpossible. This phenonenon

implies t &N d & fhﬁri@b$§E?SN§UffiCient stability at the tine of a

stationary state, unless a Stability higher than a certain range, it
It is therefore one object of the present '

invention to provide a high-speed lateral-stability hull
construction, which is a transom type hull consisting of

a single hull regardless of whether it is of chine type or
of round bilge type, and which has a small wave making
resistance, and moreover, is excellent in lateral
stability.

Another object of the present invention is to
provide a high-speed lateral—;tability hull construction
provided with reaction flaps formed so as to give a
.festoring force against large-amplitude rolling.

Still another object of the present invention
is to provide a transom type hull structure provided with
efficient reaction flaps having particular shape and
structure at particular positions on side platings, whiéh
has a large restoring force agéinst rolling and is
excellent in high-speed lateral stability.

| According to one feature of the present
in&ehtion,.in a transom type hull consisting of a single
hull and provided with reaction flaps extending along both
side platings nearly from a bow towards a stern, for
the purpose of achieving the aforementioned object, as
the aforementioned reaction flap, a reaction £lap having

the following construction is employed.



¥has a tendency of increasing an instability at a high speed, and this has
becone clarified to a certain extent as a result of research in recent
_years. In sumary, in the case of the heretofore known ship type, in order
“to realize stable navigation at a high speed, in the event that a
| ength-to-wdth ratio is smaller than accertain value and a stability at
the time of a stationary state is not sufficiently large, at a speed higher
than a certain value the speed cannot be increased due to occurrence of a
| at eral unstabl e phenonenon..- -4- SUVWARY OF THE INVENTION: It is
theref ore one obj ectTltt ke, ptheecneathiont £dapt emploviede i@ Hihgh-uyded

| ateral -stability hull construction, which is a transomtype hul
Consistiruf?ﬁ°rd ng to the present invention has a length equal to at

least about 10% of a ship length, is provided in the rear
of a fore perpendicular of the hull, and also in front of
a shoulder of the hull, extends with a rising gradient
towards a bow on a side plating, and furthermore, an inner
surface formed in cooperation with the side plating is
curved in a parabolic shape so that water flow therein may
flow smoothly,_and has an upset-U-shaped cross-section
having a deepest depth of 100.mm or more.

It is to be noted that throughout the
specification and claims of this applicétion, the term
"shoulder of a_hull“ means the position of a side plating
where a ship width becomes maximum.

In the reaction flap employed according to the
present invention, preferably an inclination angle of the
inner surface at its bottom portion is chosen to be outward
45° or less so that a vector component contributing to
lateral stability of the hull may be increased by these
reaction flaps.

Also, in the rear of the shoulder of the hull,
these reaction flaps could be formed so as to have a fixed
depth alohg the lengthwise direction.

Still further, it is desirable that in the rear

of the above-mentioned shoulder, these reaction flaps are



¥ a single hull regardless of whether it is of chine type or of round bilge
type, and which has a small wave making resistance, and noreover, 1S
excellent in lateral stability. Another object of the present invention is
to provide a high-speed lateral-stability hull construction provided with
reaction flaps fornmed so as to give a regtoring force against

| arge-anplitude rolling. Still another object of the present invention is
to provide a transomtype hull structure provided with efficient reaction
flaps having particul ar shape-and structure at particular positions on side
pl atings, whicsiideas #ldred g2 EIREAST 4H0d P ELec@TabNvatak! iERGmARNE Shine
excellent in high-speed |lateral stability. According to one feature of the
present insenttihat the cprowhsbont gfethal keaonibat ifAgpsf maysined e-ddude and
provided with reaction flaps extending al ong both side platings nearly from
a bow t owvardd$upmarged Yeokume of the hull, nor the reaction flaps may

\

not project laterally from the hull resulting in increase
of a ship width.
| In éddition, a modified construction can be
employed, in which the reaction flaps are provided only
- from the fore perpendicular of the hull over the shoulder
of the hull and thereby lateral stability of the hull is
effectively obtained.

Furthermore, another modified construction can be
employed, in.which_thg upset-U-shaped cross-section formed
by the reactioﬁ flap and the side plating may be gradually
reduced in depth, and thereby in view of a resistance
performance an effective reaction flap can be obtained.

Moreover, according to the preseht invention,; it
ié also effective that the reaction flapé are provided
above the water line when the hull is stationary so that a
propelling resistance may not be increased even at the_time
of low-speed navigation.

Also, according to the present invention, the
length of the reaction flaps is limited to 10 - 30% of the
length of the hull, and thereby a-hull construction having
high~speed lateral-stability which is. practically

effective, can be provided.



¥t he pur pose of achieving the aforenentioned object, as the aforenentioned

al

reaction flap, a reaction flap having the follow ng construction is

_enpl oyed. -5- That is, the reaction flap enployed in the hull according

to the present invention has a length equal to at | east about 10% of a ship
length, is provided in the rear of a foye perpendicular of the hull, and
also in front of a shoulder of the hull, extends with a rising gradient
towards a bow on a side plating, and furthernore, an inner surface forned
in cooperation with the side-plating is curved in a parabolic shape so that
water flow therein Faygenewadnoashlay,staip dasigantepsat - & shapedpeed,
Cross-section havin%décgsepeSt d%Pth of &Oglnn12£ 22rgfokttgz tgrbg not ed
t hat thro@gWslye wWea eep up along a hu surfa portion

of a bow, and sooner or later it would fall due to gravity.

Such wave produced by a hull is generally called "spray"

with respect to a wave forming a thin water £film.

However, with the hull construction according to

the present invention, owing to the fact that reaction

flaps extending along side platings from a bow towards a

stern and formiﬁg an upsét-U—Shaped cross-section between

their inner surfaces and the side platings are provided,

the wave or spray rising and falling along the inner

surfaces of the reaction flaps would not be discharged

outwards directly, but it would once collides against the

recess at the top of the upset-U-shaped cross-section of

the hull and then would make U-turn in the obligquely

downward and outward direction, and conseqﬁently, an upward

reaction force wvector is produced due to a dynamic pressure

caused by the collision and a spouting force directed in

the downward and outward direction. Since the reaction

force vector component acts as a restoring force, lateral

stability at the time of hiQh-speed navigation is improved.

More particularly, if a hull tilts laterally}
then since the reaction force produced by the reaction £lap

provided on the ship side of the tilted side becomes larger

than the reaction force produced by the other reaction
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specification and clains of this application, the term"shoul der of a hull"
means the position of a side plating where a ship width becones maxi num

the reaction flap enployed according to the present invention, preferably
an inclination angle of the inner surface at

its bottom portion is chosen

In

to be outward 45 or less so that a vegggg conponent contributing to | ateral
y

stability of the hull may be increased

the rear

t hese reaction flaps. Al so,

in

of the shoul der of the hull, these reaction flaps could be forned
so as to have a fixed depth.along the I engthwi se direction. Still further,

it is desfrapl eat mament ttemdrimay taf ddwe:abovieherssitipnaglshwolhlldrbet hese
reaction flaps are - 6- _

produced.

The above-mentioned and other objects, features
and advantages of the present invention will become more
apparent by reference to the following description of
preferred embodiments of the invention taken in conjunction

with the accompanying drawings.

BRIEF DESCRIPTIbN OF THE DRAWINGS:

In the accompanying-drawings:

Figs. llto 3 illustrate high-speed lateral-
stability hull construction aCcording to a first preferred
embodiment of the present invention, Fig. 1 being a side
view, Fig. 2 being a transverse cross-section view taken
along line B-B in Fig. 1, and Fig. 3 being another
transverse cross-section view taken along line C-~C in
Fig. 1;

Figs.'4 to 6 illustrate a high-speed lateral-
stabilify hull construction according to a second preferred
embodiment of the present.invention, Fig. 4 being a side
view, Fig. 5 being a transverse cross-section view taken
along line B-B in Fig. 4, and Fig. 6 being énother
transvefée cross-section view taken along line C-C in
Fig. 4;

'Figs. 7 to 10 illustrate test results with



hpro‘vided al ong a chine as directed downwards fromthe chine so that the
provi sion of the reaction flaps may not reduce a subnerged vol une of the
_hul'l, nor the reaction flaps may not project laterally fromthe hul
“resulting in increase of a ship width. In addition, a nodified construction
can be enployed, in which the reaction éLaps are provided only fromthe
fore perpendicular of the hull over the shoul der of the hull and thereby
| ateral stability of the hull is effectively obtained. Furthernore, another
nodi fied construction can be.enpl oyed, in which the upset-U shaped

Cr 055 £ PoLLBRL T BIabh e cotah N LR ALY VISR LIy e

uced In dep ther a resi erfor mance

- an effectiygengashi,0rily.an GRARE LR DMk @Oeveées@%)#‘ingni the
present invention, it is also effective that the reaction aps aré
provi ded mhgvest beiwnat @ diad@arhdE thilldst el tHNYwSPgthat a

relation between a ship velociﬁy and a ‘heel angle, Fig. 9.
being a trénsverse cross-section view of a right half of
the model ship in Fig. 7, and Fig. 10 being an enlarged-
partial cross-~section view of the part provided with a
reaction flap in Fig. 9;

Figs. 11 and 12 illustrate a high-speed lateral-
stability hull copstruction adéording to a third preferred
embodiment of the present invention, Fig. 11 being a side
view, and Fig. 12 being a transverse cross-section view
taken along line B-B in Fig. 11;

Figs. 13 and 14 illustrate a high-speed lateral-
;taﬁility hull construction according to a fourth preferred
embodiment of the present invention, Fig. 13 being a side
view, and_Fig. 14 being enlargéd partial cross-section

" views taken respectively along lines A-A, B-B, C-C and D-D
in Fig. 13;

Figs. 15 to 17 illustrate a chine type high-speed
ship in the prior art, Fig. 15 being a side view, Fig. 16
being a transverse cross-section view taken along line B-B
in Fig. 15, and Fig. 17 being another transverse cross-

section view taken along line C-C in Fig. 15; and

Figs. 18 to 20 illustrate a round bilge type



“propel ling resistance may not be increased even at the tinme of |ow speed
navi gation. Al so, according to the present invention, the |length of the

.reaction flaps is limted to 10 - 30%of the |length of the hull, and
thereby a hull construction having high-speed |ateral-stability which is
practically effective, can be providedjg .- -7- In general, as a ship
navi gates at a high speed, a wave woul d creep up along a hull surface from
the portion of a bow, and sooner or later it would fall due to gravity.
Such wave produced by a hull.-is generally called "spray” with respect to a

wave fornhhighaspeied safigy ifn [the Hweseraryy tiidg heldubéigsgnat suaei on

according to the present invention, owng to the fact that reaction
view, Fig. 19 being a transverse cross-section view taken
along line B-B in Fig. 18, and Fig. 20 being another
transverse cross-section view taken along line C-C in.

Fig. 18.

DESCRIPTION OF THE PREFERRED EMBODIMENTS:

Now, the present invention will be described
in greater detail in connection to the first to fourth
preferred embodiments of the present invention illustrated
in the accompanying drawings. Throughout the drawings,
reference numeral 1 designates a water level at the time of
stationary st&te, numeral 2 designates a wave creeping up
along the hull surface or a spray, which arises from a bow
at the time of navigation, numeral 3 designates a wave
arising at a stern transom, numeral 4 designates a
traveling direction, numeral 5 designates an upper deék,
numeral 6 designates a bottom keel, and qumeral 9
designates reaction flaps fofming upset-U~shaped cross-
sections betweenlside platingé and.them.

At first, description will be made on a first
preferred embodiment of the present invention illustrated
in Figs. 1 to 3. 1In the illustraﬁed hull construction,

a maximum width portion exists in the proximity of a stern

end, and reaction flaps 9 are provided in the rear of



Yflaps extending along side platings froma bow towards a stern and forn ng
an upset - U-shaped cross-section between their inner surfaces and the side
pl ati ngs are provided, the wave or spray rising and falling along the inner
surfaces of the reaction flaps would not be discharged outwards directly,
but it would once collides against the jjecess at the top of the
upset - U-shaped cross-section of the hull and then would make U-turn in the

~obliquely downward and outward direction, and consequently, an upward

reaction force vector is produced due to a dynanic pressure caused by the
col | i si on2affi*g BEEPERAGMdRTe adionsr ttde |9 §ithes FAvve? B 2@e ofit far d
direction, Sipce the reaction force vector onent actg as a,restoring

Si CO
f or ce, IaFEF§B° Foi8F & Rt te it gt sHRR T HESi 95t FEACLSRARYr oved.

More particularl i f l.tilts |aterall t hen_since.ihe_reaction force
pr oduced B§QF%é %Egbﬁéﬁgﬂaeﬁgﬁﬂw%HQﬁﬂi%ﬁﬁ?%&?s i?F%f eﬁﬁﬁhtﬁe tilted side

becomes | apgear sthan the dgact i force.Rr 9eueRd P¥akbeoRt BeLLeactison

chosen to be 1/3 - 1/2 or more of a ship length and the
depth d of the deepest portion is chosen to be 300 mm or
more.

A cross-section configuration of the portions
férmed by the side platings and the reaction flaps 9 is a
flared upéet—U—shape. Also, the inside recess 10 formed by
the reaction flap in cooperation with the side plating.has
an upset-U-shaped cross-section curved in a parabolic shape
so that water flow therethrough may flow smoothly. It is
to be noted that an inclination angle «a of the inner
sufface of the lower end portion of the reaction flap 9
should be chosen to be at least outward 45 degrees or less
for the purpose of increasing a downward reaction force
vector component 11 contributing to lateral stability.

In this connection, while a long member extending
from the proximity of the fore perpendicular up to the
stern end is used as the reaction flap 9 in the above-
described first preferred embodiment, in practical use,
the reaction flap 9 is effective if its length is about 20%
of a ship length and the depth d of the deepest portion is

100 mm or more as illustrated in the third and fourth



®-8- flap, a nmonment tending to restore the ship hull would be produced. The
above- nenti oned and ot her objects, features and advantages of the present

_invention will beconme nore apparent by reference to the follow ng

* description of preferred.enbodi nents of the invention taken in conjunction
wi th the acconpanying draw ngs'. BRI EF DESCRI PTION OF THE DRAWNGS: In the
acconpanying drawings: Figs. 1 to 3 illustrate high-speed |ateral -
stability hull construction according to a first preferred enbodi nent of
the present invention, Fig. .1 being a side view, Fig. 2 being a transverse
Cross- sectpoafesmad tekiard fhemigs [WhieB+B 1iln tel deskrided Ekger3 bei ng anot her

With such hull conmstruction, since a wave
creeping up along a hull surface from a bow portion at the
time of high-speed navigation or spray 2 is not in itself
repelled and splashed far externally of the hull, as shown
in Fig. 2 there exists én advantage that a reaction force

- vector component 1l greatly contributing to lateral
stability can be utilized as a lateral stabilizing force
vector. |

In this connection, plfhough a vector 12
contributing to lateral stability as shown in Fig. 16 was
generated by a rectangular chine or a spray strip for
suppressing a spray even in the prior art, the magnitude
was small and the effect was insufficient.

Therefore, as shown in Fig..z, the recess 10
formed cooperatively by the reaction flap 9 and the side
plating of the hull has a maximum width B of the opening at
its lower end portion, and the recess 10 has a smooth inner
surface whose cross-section has a parabolié shape with its
width narrowed gradually towards the top. And a wave or
a spray rising and falling aldng this inner surface is not
directly discharged to the outside of the hull, but it once
collides against a recess at the top oflthe upset-U-shaped
cross~section of the hull and makes U-turn obliquely

downwards and outwards, and consequently, an upward



“transverse cross-section view taken along line GCin Fig. 1; Figs. 4 to 6
illustrate a high-speed |ateral- stability hull construction according to a

_second preferred enbodi nent of the present invention, Fig. 4 being a side

“view, Fig. 5 being a transverse cross-section view taken along line B-B in
Fig. 4, and Fig. 6 being another transvefse cross-section view taken al ong

line GCin Fig. 4, Figs. 7 to 10 illustrate test results with -9-
respect to a hull construction according to the present invention, Fig. 7
being a side view of a test .nodel ship, Fig. 8 being a diagram of t ank

test resHFEERBNTRFCE MECHOT r’rlbéﬁwééﬁ BYsA BY%%Elee%ﬁ‘dr% #el angl e,
Fig. 9 to the collision and a spouting force directed in the

downward and outward direction, is generated. It is
important that a reaction force vector 11 is utilized as
a restoring force. Therefore, the reaction flaps 9 form
a rigid construction.

Next, a second preferred embodiment of the
p;esent invention will be deséribed with reference to Figs.
4 to 6. It is to be noted that the hull construction
according to the first pfeferred embodiment is formed by
adding reaction flaps 9 to a hull construction, and hence
it is effective for reconstruction of an existing ship,
whereas the ﬁull construction accordiﬁg to the second
preferred embodiment is formed by incorporating reaction
flaps as a part of the hull construction from the time of
initial building of the hull construction. By the way,
with regard to ships of the same scale, for both the first
and second preferred embodiments, a configuration and a
displacement under the water level are nearly the same.

In the hull construction shown in Figs. 4 to 6,
reaction flaps 9 directed downwards are provided above a
draught line 1 at.the time of a stationary state in the
proximity of a chine as extending from the neighborhood of
a maximum width portion (in a conventional ship type,

positioned in front of a 50% point of a ship length).



“being a transverse cross-section view of a right half of the nodel ship in
Fig. 7, and Fig. 10 being an enlarged partial cross-section view of the
_part provided with a reaction flap in Fig. 9; Figs. 11 and 12 illustrate a

“high-speed |lateral- stability hull construction according to a third
preferred enbodi nent of the present invengion, Fig. 11 being a side view,
and Fig. 12 being a transverse cross-section view taken along line B-Bin
Fig. 11; Figs. 13 and 14 illustrate a high-speed |lateral- stability hull
construction accordjng o a.fourth preferred enbodi mrent of the present
i nvention, Fig. 13 Blé‘?n’g“‘ée%’i% QA dRisad@vEngiors ce8aNG LRl &r §8BKparti al

Cross-secf]j i respectively alg lines AA BB CCand DD in
Fig. 13; fz{agg.xﬁgwf%ﬂ;%g?ﬁﬁétjfrg%ieuean% N ofE t hpeer}'ne|n t-hsﬁefg&%ghi p in the

prior artrekt@ioddrDebedy auﬁé,}desﬁfaimidé} bt B0 RN JFSKChIEL
cross-section view taken along |ine B-

at the time of high-speed navigation, and the following
items were clarified.

That is, when the tests were conducted with
respect to an A type ship having reaction flaps 9 addition-
ally provided only in a bow portion extending over about
1/5 of a ship length, and a B type'ship having reaction
flaps 9 extended to about 4/5 of a ship length as shown in
Fig. 7, and a ship of heretofore known type, it was proved
that as shown in the diagram in Fig. 8, while a heel angle ¢
increased if the ship velocity Vs exceeded 30 kt in the
case of the heretofore known type of ship (marked Q) not
provided with reaction flaps 9, ih the case of the B type
ship (marked @) increase of a heel angle ¢ became remark-
able if the ship velocity Vs exceeded 40 kt, and in the
case of the A type ship (marked 3¥) gradual increase of
a heel angle ¢ commenced if the ship velocity Vs exceeded
about 45 kt.

It is to be noted that the reaction flaps 9 of
the B type-.ship are submerged under a water level from the
neighborhood of the maximum width portién {in a conven-
tional ship type, positioned in front of a 50% point of

a ship length) at the time of a stationary state.
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in Fig. 15, and Fig. 17 being another transverse cross- section view taken
along line GCin Fig. 15; and Figs. 18 to 20 illustrate a round bil ge type
- 10 - high-speed ship in the prior art, Fig. 18 being a side view, Fig. 19
being a transverse cross-section view taken along line B-Bin Fig. 18, and
Fig. 20 being another transverse crossisection view taken along line GCin
Fig. 18. DESCRI PTI ON OF THE PREFERRED EVMBCDI MENTS: Now, the present
invention will be described in greater detail in connection to the first to
fourth preferred enbodi ments ‘of the present invention illustrated in the
acconpanyi ng dr awi riiiereny ddghast belee dlanifjed ridfady difcaheuneral 1
designates a water_level at the tine of .

reaction flaps 9 are provided only in a bow portion above

a draught line 1 at the time of a stationary state as is

the case with the A type ship, and also if their length is

chosen to be about 1/5 of a ship length (2 length of about

108 - 30%) and their depth 4 is chosen to be 4 > 100 mm,

then a further good result can be cobtained. In addition,

since the reaction flaps 9 are provided above the draught

line at the time of a stationary state, even upon

navigation, a propelling resistahce would not be increased.

On the basis of these test results, it can be

said to be most effective and economical that the positions

of the reaction flaps are chosen in the region above a

draught line 1 of a2 bow portion, in the rear of a fore

perpendicular and in front of a shoulder, that is, a

maximum ship-width position (in other words, only in the

portion where a spray 2 arises largely in Fig. 15).

By the way, the above-described tests were

conducted with respect to a model ship having a length of

3.8 m and a width of 0.63 m on a reduced scale of one to

12.3, the ship velocity Vs of 30 kt corresponds to 4.4 m/s

(Froude number 0.7) in the test, and the ship velocity Vs

of 40 kt corresponds to S.9 m/s (Froude number 1.0).

The "Froude number" is defined by F = v//G°L, where G: 9.8

m/sz, L: ship length (m) and V: ship velocity (m/s).



*stationary state, nuneral 2 designates a wave creeping up along the hull
surface or a spray, which arises froma bow at the tine of navigation,
~nuneral 3 designates a wave-arising at a stern transom nuneral 4
“designates a traveling direction, nuneral 5 designates an upper deck,
nuneral 6 designates a bottom keel, and jguoeral 9 designates reaction flaps
form ng upset-U shaped cross- sections between side platings and them At

first, description will be made on a first preferred enbodi ment of the
pr esent |nvent|on [ Iust ted 1 Fi gs.l,ké.gg1 In the illustrated hull
constructi on, 1"or’i’ ?Fs"'iaﬁet RE Br EﬁFﬁP?y of a stern

Sg(rjpeﬁgflcéj @fé% %E%Bérﬁtﬁéd%n@r%@m doeﬂﬁdg&agantéﬁ dve¥ti¥h shownlha- @ fore

Figs. 11 and 12 which has been proposed on the basis of
the above-mentioned test.results. As shown in the side
view in Fig. 11 and the transverse cross-section view in
Fig. 12, the reaction flaps 9 in the bow portion of the
third preferred embodiment have their depths d reduced
successively towards its rear end as compared to their
central portion. Thie is because with respect to the rear
portion, the effects of the reaction flaps cannot be
expected so much since the heiéﬁt of the wave creeping up
is low and if they are kept deep, they would result in
increase of a resistance. In addition, a'length of the
reaction flaps 9 is chosen to be about 10% - 30% of a ship
length, a depth at the deepest portion is chosen to be
about 100 mm or more, and an inclination angle ¢ of the
inner surface of the lower end portion is selected to be
outward 45 degrees or less. With such construction, since
the reaction flaps 9 are positioned always above the
draught line 1, a propelling resistance can be reduced.
Furthermore, description will be made on a fourth
preferfed embodiment of the present invention illustrated
in Figs. 13 and 1l4. As shown in a side view in Fig. 13 and
a transverse cross-section view in Fig. 14, reaction flaps

9 'in the bow portion of the fourth preferred embodiment



*freeboard above a draught line 1 at the tinme of stationary state, and
extend froma bow towards a stern with a |owering gradient. The | ength of
the reaction flaps 9 is chosen to be 1/3 - 1/2 or nore of a ship |l ength and

the depth d of the deepest portion is chosen to be 300 mmor nore. A
cross-section configuration of the portipns fornmed by the side platings and
the reaction flaps 9 is a flared upset-U shape. Al so, the inside recess 10
formed by the reaction flap in cooperation with the side plating has an
upset-LLshgged cross-section curved in a paraboljc shape so that water fl.ow

t her et hr ouBRV Ty ¢ o SRDRL I SucTes s ivaly ReINGEEd YWAE I8n SR AEPPSN angl e
Shoul d e hosafd: ORE-g HiSLr ifte ot Y ifheed 1 RS e,

at reas egrees or 1ess € “pur pose
of increaspage@ofownward reaction force vector conponent 11 contributing to

| ateral stability. In this connection, while a | ong nmenber extending
More particularly, because of the fact that in

the neighborhood of the front portion of the bow reaction
flaps 9, there is no need to increase a depth of the
reaction flaps because the reaction flaps are too high for
a wave to creep up or because the position is too close to
tpe fore perpendicular and hence is displaced from the
point where a wave creeps up, in addition to the feature of
the thifd preferred embodiment, with respect to the front
portion also, a depth of the reaction flaps 9 is reduced.
It is to be noted that like the third preferred embodiment,
a length of the reaction flaps 9 is chosen to be about 10%
- 30% of a ship length, a depth at the deepest portion is
chosen to be about 100 mm or more, and an inclination angle
@ of the inner surface of their lower end portion is chosen
to be outward 45 degrees or less. With such construction,
a height of the bow reaction flaps 9 is determined
depending.upon a magﬁitude of a spray 2, hence a raw
material cost can be minimized, and in the case where the
reaction flaps are provided integrally'as a part of a hull
construction as is the case with the second preferred

embodiment, the fourth preferred embodiment is especially

effective.



*fromthe proximty of the fore perpendicular up to the stern end is used as

the reaction flap 9 in the above- described first preferred enbodi nent, in
practical use, the reaction flap 9 is effective if its length is about 20%
of a ship length and the depth d of the deepest portion is 100 nmor nore
as illustrated in the third and fourth- 18 - 12 - preferred enbodi nents
which will be described |ater. Wth such hull construction, since a wave
creeping up along a hull surface froma bom/port|on at the time of

Srtiy O B R B R T RS
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stablllty can be utilized as a ateral sta I zI'n
preferred embodiments are employed, there is an advantage
that a high speed can be realized up to the speed region
where problems occurred in lateral stability in the case of
a heretofore known ship type, or even in the case of the
same speed region, a length-to-width ratio can be chosen so
as to be more slender, and hence it is possible to reduce a
resistance. Furthermore, even in the case of the same
speed region and the same length-to-width ratio, iE becomes
possible to realize an arrangément in which a lateral
restoring performance is réduced, that is, a center of
gravity is raised.

In addition, in the hull construction according
to the above-described respéctive preferred embodimenté,
only the advantage of improving lateral stability in a
high-sﬁeed region is aimed at, as the ship type used for
a basé (the portion lower than the draught line 1) a
heretofore known type can be employed, and so, increase of
a resistance in the medium and low speed regions caused by
addition of the reaction flaps 9 would not occur.
Furthermore, even with respect to a ship type for

which lateral instability occurred if the ship speed

exceeds a certain speed region in the prior art, and even’

with respect to a ship type for which it was impossible to



“vector. In this connection, although a vector 12 contributing to |ateral
stability as shown in Fig. 16 was generated by a rectangular chine or a
‘spray strip for suppressing a spray even in the prior art, the magnitude
was small and the effect was insufficient. Therefore, as shown in Fig. 2,
the recess 10 forned cooperatively by the reaction flap 9 and the side
pl-ating of the hull has a maximumw dth B of the opening at its | ower end
portion, and the recess 10 has a snmooth inner surface whose cross-section
has a parabolic shape with.its w dth narrowed gradually towards_the top.
And a vave TH-SE bR a5t AT APndRSl 675 FHEDRinEFCetPrasE is not
directly diggh gg? i of, " I 59 .col Li.des

agai nst a r%@egé a %iﬁéF%%q%#§fﬁ§$h5§%¥?igﬁk§3é géfgsg-gggﬁﬁgnggf t he hul

and rrgkes Wekdir ioebl d fluel sk Aouneands and ouivadsd dedomenerquenibyatan
upwar

the time of high-speed navigation, the performance can be
improved oy additionaliy providing reaction flaps 9.

Also, in the high-speed iateral-stability hull
constructions disclosed in the first and second preférred
embodiments, since the hull coastructions have transverse
cross-section configurations shown in Figs. 2, 3, 5 and 6,
in the event that rolling has occurred, a great restoring
force against rolling can be expected by making use of the
fact that the reaction flaps 9 are submerged in the water
and serve tolproduce a rolling resistance.

While the first and second preferred embodiments
were disclosed for the case where the scope of application
of the hanging of the recessed portion of reaction flaps 9
was chosen to be a long region extending from a position
near to a bow up to a stern end, in practice, even if it is
applied only to the bow portion, provided that its length
is about 1/5 times a ship length (a length of about 10% -
30%) similarly to the third and fourth preferred
embodiments, a practical advantage is large.

If the last-mentioned construction is employed,
in addition to the fact that substantially similar effects.

and advantages to the first and second preferred



2- 13 - reaction force vector 11 caused by a dynam c pressure due to the
col l'ision and a spouting force directed in the downward and outward
direction, is generated. It is inportant that a reaction force vector 11 is
“utilized as a restoring force. Therefore, the reaction flaps 9 forma rigid
construction. Next, a second preferred.-egpadi rent of the present invention

W Il be described with reference to Figs. 4 to 6. It is to be noted that
the hull construction according to the first preferred enbodi ment is forned
by adding reactipn flaps 9 to a hull construction, hence it is

effective fSTb?%t%ﬁgF?uE??oﬂe oL E8d stI PR REPT FOTHEFuFHCh
et oot g BE086] RAhp, | B5c5F SHLLIL ShALI B0, SHRALIBILC Sulegme by,
tine of present on the ship side portions, inconveniences would not
occur in the case of approaching to a shoré or approaching

to a broadside.

As described in detail above, according to the
present invention, there is provided a high-~speed lateral-
stability hull coanstruction which is a transom type hull
consisting of a.single body fegardless of whether it is of
chine type or of round bilge type, has a small wave making
resistance end yet is excellent in lateral stability, and
especially which is excellent in lateral stability even in
the case of a Froude number of 0.7 or less, and therefore,
the present invention is industrially extremely useful.

While the present invention has been described in
detail above in ¢onnec£ion to the illustrated embodiments,
it is a matter of course that the present invention should
not be limited only to these embodiments but many changes
and modification could be made to a configuration and a
construction thereof without departing from the scope of

the invention as defined in the appended claims.



sinitial building of the hull construction. By the way, with regard to ships
of the sane scale, for both the first and second preferred enbodi nents, a
~configuration and a displacenment under the water Tevel are mearty the sane.

“In the hull construction shown in Figs. 4 to 6, r ' i rected
downwards are provi ded above a draught_ Line at tiﬂ“‘ﬂﬂu lﬂ&ﬂt ﬂ i ‘onar y
state in the proximty of a chine as extending fr od of a

maxi mum wi dth portion (in a conventional ship type, positioned in front of
a 50% point of a ship length). - 14 - The inventor of this invention
conduct ed WiATafS (BNIMEDR K Sespect to influences of the length of the

reaction flaps 9 upon stability of a heel angle of a hull _at -the tinme of
hi gh- speed nangati&m gﬂmh%gﬂ;qgﬁ¢%w}ﬁ5eral-stablllty hull of

single-body transom type provided with reaction flaps

extending along both side platings nearly from a bow
towards a stern; characterized in that said reaction flaps
(9) have a length equal to at least about 10% of a ship
lehgth and are provided in the rear of a fore perpendicular
of the hull, and in front of a shoulder of the hull, the
reaction flaps (9) extend with a rising gradient towards
a bow on the side platings, and an inner surface formed by
the reaction flap (9) in cooperation with the side plating
curves in a parabolic shape so that a water flow therein
'may flow smoothly and has an upset-U-shaped cross-section
whose depth (d) at the deepest portion is 100 mm or more.

2. A high-speed lateral-stability hull as
claimed in Claim 1, characterized in that an inclination
angle of the inner surfaée of the iower end portion of said
-readtion flap (9) is chosen to be 45° or less.
| 3. A high-speed lateral-stability hull as
‘claimed in Claim 1 or 2, charécterized in that said upset-~
lU—shaped cross-section has a nearly constant depth along
the lengthwise direction in the rear of said shoulder.

4. A high-speed lateral-stability hull as
claimed in Claim 3, characterized in that in the rear of

said shoulder, said reaction flaps (9) are provided in



- items were clarified. That is, when the tests were conducted with respect

to an A type ship having reaction flaps 9 addltfeﬁr—a##y—ppe¥Fded_only |n a

bow portion extending over about 1/5 of a ship |engt sh

and

* having reaction flaps 9 extended to about 4/ 5 of iﬂ "u umuunsshown in
Fig. 7, and a ship of heretofore known 4ype, it shown in
t he dlagran1|n Fig. 8, while a heel ang e [err] |ncreased |f % hé ship
velocity Vs exceeded 30 kt in the case of the heretofore known type of ship
(marked 0) not provided with.reaction flaps 9, in the case of the B type
ship (marttesl B9 ighcoehsedobfaaherinangkedfieeelebicdamawnedark- able if the
ship velocity Vs exceeded 40 kt, and in the case of the A type ship (marked
[err]) gradual incr@asefohighhepkednghsefreirk tebivkitveduld @Fe ship

vel ocity Vs exqgeded about 45 kt. It is to be noted that the reactlon fl aps
9 of the B2YPE sh?pcéFémsabnﬁpﬁgacﬁﬁHéFeg Wt &hatefidr FEACEROD

flap (9) are provided only in the region extending from
a fore perpendicular of the hull to said shoulder.

6. A high-speed lateral-stability hull as
claimed in Claim 5, characterized in that said upset-U-
shaped cross-section has its depth gradually reduced
towards the rear. .

7. A high-speed lateral-stability hull as
claimed in Claim 6, characterized in tgat said reaction
flaps (9) are provided above a draught line at the time
of a stationary state of a hull.

8. A high-speed lateral-stability hull as
claimed in Claim 7, characterized in that a length of said
reaction flaps (9) is chosen to be about 10 - 30% of a
length of the hull.



‘nei ghbor hood of the maxi mumwi dth portion (in a conven- tional ship type,
positioned in front of a 50% point of a ship length) at the tinme of a
.Stationary state. Thereby it has been clarified that if the reaction
flaps 9 are provided only in a bow portion above a draught line 1 at the
time of a stationary state as is the case with the A type ship, and also if
their length is chosen to be about 1/5 of a ship length (a | ength of about
10% - 30% and their depth d is chosen to be d > 100 mm then a further
good result can be obtained.:In addition, since the reaction flaps 9 are
provi ded above the draught line at]fAd tinme of a stationary state, even
upon navigation, a propelling resistance would not be increased. On the
basis of these test results, it can be said to be nost effective and
econom cal that the positions
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of the reaction flaps are chosen in the region above a draught line 1 of a
bow portion, in the rear of a fore perpendicular and in front of a

shoul der, that is, a maxi num ship-wi dth position (in other words, only in
the portion where a spray 2 arises largely in Fig. 15). By the way, the
above-descri bed tests were conducted with respect to a nodel ship having a
|l ength of 3.8 mand a width of 0.63 mon a reduced scale of one to 12. 3,
the ship velocity Vs of 30 kt corresponds to 4.4 mis (Froude nunber 0.7) in
the test, and the ship velocity Vséff.ﬁg kt corresponds to 5.9 nis (Froude
nunber 1.0). The "Froude nunber” i ée Yned by F = [err] where G 9.8 [err]
, L: ship length (nm) and V: ship velocity (ms). - 16 - Next,
description will be made on a second




preferred enbodi nent of the present invention shown in Figs. 11 and 12

whi ch has been proposed on the basis of the above-nentioned test results.
As shown in the side viewin Fig. 11 and the transverse cross-section view
in Fig. 12, the reaction flaps 9 in the bow portion of the third preferred
enbodi nent have their depths d reduced successively towards its rear end as
conpared to their central portion. This is because with respect to the rear
portion, the effects of the reaction flaps cannot be expected so nuch since
t he hei ght of the wave creepis-ng up Ls i w and if they are kept deep, they
woul d result in increase of a resishdh . In addition, a length of the
reaction flaps 9 is chosen to be about 10% - 30% of a ship length, a depth
at the deepest portion is chosen to be about 100 mm or nore, and an
inclination angle a of the inner surface of the |lower end portion is
selected to be outward 45 degrees or less. Wth such construction, since
the reaction flaps 9 are positioned al ways above the
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“draught line 1, a propelling resistance can be reduced. Furthernore,
description will be nmade on a fourth preferred enbodi nent of the present
cinvention illustrated in Figs. 13 and 14. As shown in a side viewin Fig.
13 and a transverse cross-section viewin Fig. 14, reaction flaps 9 in the
bow portion of the fourth preferred enbodi nent - 17 - have their depth.d
successively reduced towards their front end and towards their rear end as
conpared to their central portion. Mre particularly, because of the fact
that in the nei ghborhood of the froﬂ_t/?grti on of the bow reaction flaps 9,
there is no need to increase a depth of“the reaction flaps because the
reaction flaps are too high for a wave to creep up or because the position
is too close to

FIG 5

L
()]
o

U




-the fore perpendicular and hence is displaced fromthe point where a wave
creeps up, in addition to the feature of the third preferred enbodi nent,
Mmth respect to the front portion also, a depth of the reaction flaps 9 is
reduced. It is to be noted that like the third preferred enbodi nent, a

| ength- of the reaction flaps 9 is chosen to be about 10%- 30% of a ship

| ength, a depth at the deepest portion is chosen to be about 100 mm or
nore, and an inclination angle a of the inner surface of their | ower end
portion is chosen to be outward 45 degrees or less. Wth such construction,
a height of the bow reaction flap§5¢1i determ ned dependi ng upon a

magni tude of a spray 2, hence a raw material cost can be mnimzed, and in
the case where the reaction flaps are provided integrally as a part of a
hul | construction as is the case with the second preferred enbodi nent, the

fourth preferred enbodiment is especially effective.
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“-18- If the high-speed lateral-stability hull constructions according to

t he above-descri bed respective preferred enbodi nents are enployed, there is
_an advantage that a high speed can be realized up to the speed region where
probl ens occurred in lateral stability in the case of a heretofore known
ship type, or even in the case of the sane speed region, a length-to-w dth
rati o can be chosen so as to be nore slender, and hence it is possible to
reduce a resistance. Furthernore, even in the case of the sanme speed region
and the sane length-to-width:ratio, yvugecones possible to realize an
arrangenment in which a lateral restOfi performance is reduced, that is, a
center of gravity is raised. In addition, in the hull construction
according to the above-described respective preferred enbodi nents,
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only the advantage of inproving lateral stability in a high-speed region is
ainmed at, as the ship type used for a base (the portion |ower than the
.draught line 1) a heretofore known type can be enployed, and so, increase
of a resistance in the nediumand | ow speed regions caused by addition of
the reaction flaps 9 would not occur. Furthernore, even with respect to a
ship type for which lateral instability occurred if the ship speed exceeds
a certain speed region in the prior art, and even with respect to a ship
type for which it was inposskble1n7/1§- 19 - raise a center of gravity in
t he arrangement because of the fact 'evén if the ship has a sufficient
stability at the tine of a stationary state, it would becone unstable at
the tinme of high-speed navigation, the perfornance can be

o <45°



inproved by additionally providing reaction flaps 9. Also, in the
hi gh-speed | ateral -stability hull constructions disclosed in the first and
.second preferred enbodi nents, since the hull constructions have transverse
cross-section configurations shown in Figs. 2, 3, 5 and 6, in the event
that rolling has occurred, a great restoring force against rolling can be
expected by nmaki ng use of the fact that the reaction flaps 9 are subnerged
in the water and serve to produce a rolling resistance. Wile the first and
second preferred enbodi nents -were B&gg&osed for the case where the scope of
application of the hanging of the sed portion of reaction flaps 9 was
chosen to be a | ong region extending fron1ae§osition near to a bow up to a
stern end, in practice, even if it is appli only to the bow portion,
provided that its length is about 1/5 times @ ship length (a length of
about 10%- 30% simlarly to the third a -geur%h—preferred enbodi nment
a practical advantage is |arge.
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'f the I ast-nentioned construction is enpl oyed, in addition to the fact
that substantially simlar effects and advantages to the first and second
preferred - 20 - enbodi nents can be achi eved, since protruded portions
such as bilge keels, spray strips and fin stabilizers are not present on
t he ship side portions, inconveniences would not occur in the case of
approaching to a shore or approaching to a broadside. As described in
detail above, according to the present invention, there is provided a

hi gh-speed | ateral - stability hulpfzastruction which is a transomtype
hul I consisting of a single body regardl ess of whether it is of chine type
or of round bilge type, has a snmall wave nmaking.resistance and yet is
excellent in.lateral stability, and
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“especially which is excellent in lateral stability even in the case of a
Froude nunber of 0.7 or less, and therefore, the present invention is
«industrially extrenmely useful. Wiile the present invention has been
described in detail above in connection to the illustrated enbodi ments, it
is a matter of course that the present invention should not be |imted only
to these enbodi nents but many changes and nodification could be nade to a
configuration and a construction thereof w thout departing fromthe scope
of the invention as defined in-.the a eii d clains. - 21 - WHAT IS
CLAIMED I'S: 1. A high-speed | ateral 'ﬁﬁa}g §i ty hull of single-body transom
type provided with reaction flaps extending along both side platings nearly
froma bow

FIG 15
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1

towards a stern; characterized in that said reaction flaps (9) have a

length equal to at |east about 10% of a ship length and are provided in the

rear of a fore perpendicular of the hull, and in front of a shoul der of the
hul |, the reaction flaps (9) extend with a rising gradient towards a bow on
the side platings, and an inner surface forned by the reaction flap (9) in
cooperation with the side plating curves in a parabolic shape so that a
water flow therein may fl ow snmoothly and has an upset - U shaped
cross-section whose depth (d) at the,d est portion is 100 nmor nore. 2.
A high-speed lateral-stability hullfﬁdp aimed in Caiml, characterized in

that an inclination angle of the inner surface of the |ower end portion of
said reaction flap (9) is chosen to be [err] or less. 3. A high-speed

| ateral -stability hull as claimed in Claim1 or 2, characterized in that
sai d upset- U shaped cross-section has a nearly constant depth along the

| engt hwi se direction in the rear of said shoul der.

FIG 16




“4. A high-speed lateral-stability hull as claimed in Caim3, characterized
“in that in the rear of said shoulder, said reaction flaps (9) are provided
i n - 22 - the neighborhood of a chine as directed downwards. 5. A

hi gh-speed | ateral -stability hull as claimed in Claim2, characterized in
that said reaction flap (9) are provided only in the region extending from
a fore perpendicular of the hull to said shoulder. 6. A high-speed

| ateral -stability hull as claimed in Claimb5, characterized in that said
upset - U- shaped cross-section has its depth gradually reduced towards the
rear. 7. A high-speed |ateral -stabi‘IZtM ull as claimed in Caim6®6,
characterized in that said reaction

FIG 18




“flaps (9) are provided above a draught line at the time of a stationary

~state of a hull.

8. A high-speed |ateral-stability hul
g7, characterized in that a length of said reaction flaps (9)

be about 10 - 30% of a length of the hull

13/13
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ABSTRACT

TITLE OF INVENTION: HIGH-SPEED LATERAL-STABILITY
HULL CONSTRUCTION

A high-speed lateral-stability hull struéture
which is a single-body transom type hull regardless of
whether it is chine type or round bilge type, has a small
wave making resistance, and moreover is excellent in |
lateral stability, is disclo;ed. The known single-body
transom type hull structure provided with reaction flaps
extending along sidé platings nearly from a bow portion
towards a stern portion, is imﬁroved in that the reaction
flaps extend over a length equal to at least 10% or more of
a ship length, and their inner surfaces formed in
cooperation Qith the side platings havé an upset-U-shaped
cross-section curved in a parabolic shape so that water

flow therein may flow smoothly and having a depth of 100 mm

or more in the deepest portion.

Figure 1



