TH' S SHEET HAS BEEN WATER SURFACE SHI P Field of the invention This
invention relates to a neans of water transport and comuni gattea—iare——

partic- ularly,it pertains to planing vessel. Background arl TEBHBSHEET HAS BEEN
di spl acenent ship has better stability and can neet the neefls of R&ﬂ'uknED
cargo tonnage. However, it has deeper draft and carries nor go

hull is nore draft, Wmch results in greater water resistance durlng ship

i n nmovi ng, that | eads to | arge power consunption. Therefore, increase in
its speed is difficult, it js difficult to navigate in the river with

shal | ow water, rapid and stYOAJERr r SWREAGEY t$HIRbner ged reef; the
control - |able range of speed change is small. Hydrofoil craft shakes off a
| arge part of water resistance, its speed is enhanced. But its | oad

carryi ng capabi lity, flexibilitFieldwfi¢che vedtidn t y and seawort hi ness are

poor, it is. d’t‘ﬂxshaleﬁti&ﬂ réla[%es%earrﬁéalr@% %&9%&1&&&%@ c%m&‘rﬁfm&gw ﬁlbfeo&??@“d

rapi d curren in rou Lers urface ect
craft, asﬂaerlfy,@mnqmnéto mlapingcyessel- shakes of f water resistance, its speed
i ncreases. But, it can not use thq;d@kgﬁmﬂaaﬂm c buoyancy to support gross

wei ght . the n r the tLon is
o ge. to or et et B o bofle S A 27 el ! e AR

" di sappeartennagele Howeveris it b#s deeper dr: wmcamemm Cp‘lgamlﬁg i meEs, Arndts
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[err] type cro S S n,its_own.cQu nd
rmneuver SRR i‘irrr% v S L LR ol 0 ARG 2ttt o
resi st angiver with shallow veaterazapidoand mongectmt,anéaw Sltbﬁ@rgﬁdl reefs5k eappisl- t he
li'ft surfige radoe bh Spetll lgg,rhger than at the stern t hat results in the

f t t h | | ht rf
near by the Sﬁ@gﬁ&g&g& %tflr?elar%'r%en@i)wsr? R e & pitBREH B n e
wat er s( Fug loaHZGarﬂr)ng dapabikity,fexibilityy maneuvermpibity ared seawoithmressch poayitipdibt r ong

and rapi ¢ Bfen 148 Rvet@t ers.
The certar n |rrp %#%%%ts@or exa fdgm% ' §esﬁf’;‘tl‘tmeﬁtt a{£%52é£554

5016552 &fdR JOUE Mersetc . They have shal | ow v huI I's or partly deep - V
bottom haveSurface effectraeafi; as artHexseple,, hdvereraft sleakévof! wateraesistanee, dtsispbedt 0 be

in the fr n ' ent;
bar 1 oul dRteesdy. R ‘?f%nﬁa@‘%{ﬂr?*sengﬁ%t %ﬁtié‘@%t@w?f okl bt oY

per f or nawe@qtgn@ger@b e operideswth eppserpetstsumm § darge Rfreate éﬁ%&mlFs'iﬂt he
one of plcashitg P&ﬁ&ﬁarlﬂﬂ:sﬁt&?&ﬁbrﬁ?@éﬁﬁ;ﬁéaﬁﬁﬁf@ﬁ@r&n& b ¥ftéral Girite storny wave

A

seawor t hiddepsing e bdl with type cross section, its own course stabthty,lateral stabxlxty and

maneuverability are improved. However, it leads to heighten the water resistance due to in-

crease of the wetted area of the hull, moreover the lift surface at the stem is larger than at

the stern, that results in the increase of resistance owing. to heighten the swell height of

water surface nearby the stem; it creates the tendency of bounce and pitching on rough

. waters(Fig. 12 — 1) It is unsuitable to operate in the river having strong and rapid cur-

rent,shallow water as well as in the sea with rough' waters. The certain improved planing

boats, for example, U. S. Patent No. 5265554, 5016552 and 4722294, etc. . They have

shallow — V hulls or partly deep — V bottom, have certain merits. However, their perfor-

* mances are still to be.in the frame of general planing boats, the improvements are insuffi-

- cients particularly, that hull layout is sensitive to respond to the wave, its performance to
_overcome stormy wave is poor. _

The sea— knife boat is the one of planing boats, its speed and performance to over-

come stormy wave are better than general boats, But its hull with a pure triangle plane

bottom results in shortage of course stability, manoeuvrability and seaworthiness thereof.
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THI REPLACED Features of the invention In order to elimnate_the drawbacks
of the neans of water transport and communi ca- tion in ﬁﬁ fHAS BEEN
menti oned above, a planing vessel is offered by this |n Fstn)ﬁi CERS"
conprises a hull, propul sion and control systemetc. | —consistsofl
a bottom 1, boards 2, deck 3 ,swell guidewaies 4 and wave - 'spl ash guards

5, the cabin and superstruc- ture. Therein a flat bottom 1 is conposed of
an equicrural triangle ahead and a rectangl e behi nd. Denting vertically

into and | engt hways t hroughout m. e space be- tween bottom 1
and deck 3 ,one or nore swell g‘%ﬁag'ﬂ'%f%e@'e gog t heir base plane |ongi-

tudi nal cent &nkbideeso eliminater teldedwhacks bfethemﬂaas ol wetentrawpttcnmw(rmuw y one
|1 .
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ment It Onednbﬂl%o%ﬁl ﬁ&ﬂ&la&:lé&%nbhsﬂﬁﬁﬁblm ginddwﬁyésw b dettafhﬂxrdﬁse plmasbﬁgudl ng .
great enou nam c ya Qn [ e i gne
during th ?ﬁ gl'l‘ﬁr}f‘gmgrm? gﬁ% ’"'he(ha?(ey %él?élrlge%éa |l§tance
in maxi rruaathtsnbase mhrxhe:egﬂerlmt: qomdewép&:scpeaterhmeo slm@m 1 helts gepss segsion
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wa- ters, n‘i@é@h&%ﬂ‘?%\%'%ﬁe&&% 5&%%8&1&9%@%&% taBove AR KoERRE 1. PRe HAWIN

waters. T ern may ha en the v .S nmovi
di spl acen W@%M@%\ﬁ%‘ﬁ% lhﬁ’@ %Péﬁ’“ﬁ%ﬁtﬁaé’ épbﬁ/fegdé’?‘%&’rcover
\mi ch for g&péh d | )iﬁxthg&!iﬁﬁalbléflﬁst\rd%hﬁén adésignadce.

e cover e ret acte u e ifte ter
and runs fi'ﬁ'"i/ﬁ'gﬁ Vﬁ’%t"é%%ﬂl %}"&P res%aggé Orﬁr@%i@ﬁ ull is
separ at edhm:tamheightdmrs mmamd atithe sarogtinEhise tbﬂbydnedmma usyanay grewed ed,
so that | gadsnties 66k WRASR shlBoddewéigh S fheb a@tﬁeéds SvadiohL8dtkd whriagaseadel
speed is |ncrgase furt ﬁ The st nﬂé&? esi gned,t ! bedt he s %ﬁgl gss
st rean | nBaYGfing Qurse sigbility, latg ‘%@ﬂv \ﬁ’aﬁ'gu‘feﬁ%’ ARG
features add bive ddvareagescaver existing watioub boats aadlslagpeum cottingrthpavighi rongka we-

M

control e§£ cHrtH Seferitital dtf&ﬁ%fﬁté%‘c%ysrﬁ&t}gb§ro Sefleds follows: At
t he rear ner S|de f bpth bqgards bel o deck 3, q
space bet wee VErRStRt EYICP tee YT rf@“f%@&%ﬂﬁc?rﬁaﬁl%ﬁeﬁ %Wate

one or rms;medﬁtthe stepeib qvempmhdadoby plstept ®v@ whichfogns a smeodthnetzeantline stem er

surface. 1hew\alifle thelwatd! Rsistance. The cover may be retracted, when the hull has been
lifted out of the water and runs in planing state. The step uncovers, hence the race of the
hull is separated from the hull behind the step. Thus the wetted area is reduced, so that
leads to decrease the resistance greatly,as a result the vessel speed is increase further. The
stern may be designed to be the stepless streamline or else.

For the planing vessel having the hull with the features of the invention 1nd1cated
above, a layout of propulsion and control system provided by the invention may be dis-
posed as follows: At the rear of the hull, inner side of both boards below the deck 3, in

* the space between the deck 3 and waterline during the vessel in planing state, one or more
water — jet propulsion plants 7 are positioned near the water surface. The water jets are

- set at the stern end. The rudders 6 are set off the stern end slightly and one by one corre- '

~ sponded to the jets. Jets and rudders are located above, but near the water surface during
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set at the stern end. The rudders 6 are set off the stern end sllghtly and
one<by one corre- sponded to the jets. Jets and rudders .a at-od-—aboy

but near the water surface during THI' S SHEET HAS BEEN Tmlstgt.qgmaaﬁsbeen
pl aning state. The features of the hull provided by the mvenhEpnAcao

di splay perfect performance in navigating. In addition, GEse—hw—wrH
features of the invention may al so adopt propellor or other pr opul si on and
control systems. This invention applies to various types of small - sized,

mddle - sized as well as large - sized boats and ships for different uses.
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'spl ash gua & the inclination of top I|ne of swell guideway-to the
bottom pIa the i nclination of wave - splash guard to the bottom
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sl O?ynﬁ%r%né B ot | far e t.g??fs‘ﬁ&e?r/srme rdI ts?ztle}‘lgmtaﬁtgﬁ t i g&éﬁwtﬂtékgf fered
vessel i Vv W, EX diti i
by the swel hF\{’ﬁffgﬁ% M&M VﬁssFln‘Blsf‘aH’fc ’ft)@/a BRBP&Rs t he
addi t i onal dlﬁsmctdas s'a:hf,ér edmﬂ;h ofnéxe\hseeplanesqrflsa&ﬂ gyidewdy. F1§|3gls,a fhont elbvatsora
rear el evagig Loy 1§ 0 o B e SRHE S b

y o hcri i n

[err] type cross sectl he arrows symre rlca
outward exgHaEdssd @%\S‘n&dm%ﬁaﬁa@éP M?é?é’éi“ﬂ?gfﬁ]hﬂ fel | gui deway, arr ows

symretri cal | yFigB.GHmMJg-Z Ave fedpeXivelp raefiont!, her aliditidnovisl dfahe dall of fRigel, by

t he wave - 4. Cross
section view o?s‘%te swe I lagkgg\'?'\é’dssgﬁ "Emg) ?é@tégﬁgg%grd?e)é‘#on wherein h
- top height Big-#nd sddepn evamon-qur thechull

gui deway , dhewhlin Fag. c1 dtﬁ'ﬁﬂtthe @ksstlig rﬁdv@% w{tﬂfer\}em@aﬁotv&ﬂgfe&e@thet aRlitioal the

T L e e
while the qddlqanal orces offered by the wave — splas
Figs.4 —4 is a rear elevation view of the ﬂow fteld while the swell guideway has the
™ type cross section therein the arrows symmetrically inclining outward express the
additional forces offered by the swell guideway,arrows symmetrically inclining inward ex-
press the additional forces offered by the wave — splash guards. |
Figs.4—5,4 — 6 are respectively the cross section view of the swell guideway with
¢ ™Mtype cross section, wherein h— top height of the §ectidn,2r — width of the base plane of
the swell guideway,{ — arc length of the side, r — arc length of the top, the arrows sym-
metrically inclining outward express the additional forces offered by swell guideway.
Fig.4 —7 is a base plan view of swell guideway while the r<r”.
Fig.5 is a plane layout scheme of the bottom 1, therein 2a — overall length of bottom
1,2b— width of bottom 1,S — equilateral length of the triangle part of bottom 1,0 = mid-
point of the centerline of bottom 1,0X — X axis coinciding with the centerline of bottom
and taking point O as origin of coordinate,OZ — Z axis being perpendicular to the OX,Z —
projection of S on OX axis, ¢ — length of rectangle part of bottom 1 in the direction OX,0;
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Fig. 5:is a plane | ayout schene of the bottom1l ,therein 2
|l ength of bottom1l, 2b - width of bottom1 , S - equilater IT!H
triangle part of ‘bot t om 1,0 - md- point of the centerlinelk
- X axis coinciding with the centerline of bottom and taki
origin of coordinate ,OZ - Z axis being perpendicular to the OX, | -
projection of 'S on OX axis, t - length of rectangle part of bottom1 in the
direction OX, Jerr] _ coordinate of centre of the hydrodynamc
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el evat i onh@keselear el evation views of the hull with a pair of swel |

gui deval es dp MS1 £.405 4uc s £l SR B e BbvdBS, 'bBEtQme;bl&rhefroﬁloard 2

as an |ntegr are t ql ar .el I on view
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?Eards 5v?e|{v%-‘s?la§1h§uﬂﬂ§5|d%h@oﬁ inkeeitheodoskd2 s moeralFilyde; 6 - 7,6 - 8 are
e rear e | e 1 I .

novi ng hul | e%‘\ig?*rﬁ)a péa g 'pygw g%@acﬁh%le&-l%erhglh%f?‘ﬁé)%&epr iée&?b@ 7 the

vertical lyvwhexe agair dmvewpbﬂemdﬁua&ﬁ&d Plﬁ%lt%ﬂﬂ%ﬁféﬂ’a!ﬁ{/{] F‘Héa vel |
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O iy i Rl et el Hepwaicb hergln S Y. 8% R
Cﬁl ly i nCﬂWorurlftgvs thﬁaddﬁmnd&f@qﬂemtbﬂhe swelltguidewaies, froFige6 —c&ﬁ@raed bh
the wave -_spl.as @ba% t
t hree swe’Pf"spﬂmHlevvauigéﬁge ﬂ%l@ﬁés;“;afa%r g @%ﬁ‘% %ldél&gl %ﬂﬂ%@ﬁ\%ﬂ on
vi ew of taddlt W@I&!“méﬂpbgj‘ éﬁfﬁm e RTINS er ei n

vertical éahiﬁﬁ:hﬁih@%azﬂ@%&ﬁskhpreﬁidietaddmﬂhallfoﬁcésaoﬁéréébydhbyvatrhe splaﬁh |
gui dewai es, {wo arrows symmetrically inclini ng i nward express the
addi t i on&9¥Gr ces of - fered by the wave - s | ash guards; in Fi

three swel | Big. deviniseshotmeplah siewzofishe bulwiththreeiswell gridevaigs 4 rﬁgﬁi;gsz 7 -

3, 7| - 4tt LY EYESM éﬂélﬁég\é@bﬁﬁmhﬂéﬁﬁ ofltlid Wydetlynhrhi ﬂbel@lﬂ'éB&tise@Bﬁ tllxe hull

i nclination are respec \/ € (0] an |ew
front andlnr@%{‘fm%l"h%‘&m yertieal FETHY e %541 °%¥<‘f£- %5?‘# gﬁﬁﬁ W%n; Fig.
8 - 4is gnd@aiesetvm/afrows symmatrm"allhynclldmciylward exrirbssvihiei asiditionplofesee dby t he

thﬁ” 53 t n@mewvé LB @MWFWCQQ|tHreé'QWeH|g‘lﬁHe%1e§lHa\0@rtHet§éfﬂéei5i5
e addi tj ona Qeso ere ar [ ows ally -
inclinin ?‘&MF‘Q Nl !’F \ei£\%ta ELEP&SPV\Q@ J\?VS é’gv%fi‘?ereéﬁyé&mrlgve -

spl ash gumglnanﬁngdmaﬁon 1, 9 - 2, 9 - 3 are respectively the bottom pl an
view, front, Eiggaé -4, 9“@ igang ‘éir@i‘&ﬁéct&él th! bbteoth tplnSvied| fanic dadavaridevang
large w daOhn views O the hulf w1tlil Wxﬁgrrswe ot elwgyrr] ’ Iylg eéN 4 is a rear elevation view of hy-
drodynamic flow field aroused by the hull in moving, where two arrows symmetncally in- -
clining outward express the additional forces offered by swell guideway, two arrows sym-
metrically inclining inward at boards express the additional forces offered by wave — splash
Figs.9— 1,9 - 2,9 — 3 are respectively the bottom plan view, front, rear elevation
“view of the hull with swell guideﬁvay having large width;Fig. 9 — 4 is a rear elevation view
of the hydrodynamic flow field aroused by the hull in moving, therein two arrows symmet-
rically inclining inward at. the inside express the additional forces offered by swell guide-
way ,symmetrically inclining inward at the boards express the additional forces offered by -
wave — splash guards.
. Fig.10 is a dynamic balance scheme during the vessel in moving, where L. — hydrody- -
_ namic buoyancy, W] — its own weight of the hull, W, — load weight,F — total thrust,Rr—
total resistance, Oy — location of centre of the hydrodynamic buoyancy, O, — location of
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of the hydrodynamc flow field aroused by the hull in nuuing therein tw
arrows symet- rically inclining inward at. the inside Bx[8SheERfAS BEEN
addi tional forces offered by swell guide- waysymetrically | nggptadeD | nwa
at the boards express the additional forces offered by
guards. Fig. 10 is a dynam c bal ance schene during the vessel in

novi ng, where L- hydrody- nam c buoyancy, Werr] - its own weight of the _
hull ,Werr] - |load wei ght F- total thrust,Rerr]- total resistance, (err]
.- Iocatlon entre t he hydrodynam c buoyancy, Qerr] - location of 4
TH S SFlEE"P °3h F Vet

of gravity of the vessel g‘? 11 is a5|de
vi ew of the iﬁkh]ﬂuanaidemedirqb@namowm&odﬂméébrwoﬁfﬁ byehe swpll gride-yway -

in the fl i EleckIRY ﬁéla%lgé!d b ehe Wl m'rﬂo&‘i@/ 'w‘Pﬁré/\@e Erﬁ:hﬁatronldi%pb iad bfogheof -
top line o he ,swel | evvay to L?he 3 addltlonal
lift, F[ eF‘F’Tl[ gmﬁ%?mw&?fa tam Rlgne, kg 5 @‘ F‘s f side view
descri bi ng t Mig.dltit wcbaslmudlmpaisldenvww desquibing: threragltbdeaan itiog of a plan-
convent | Ong bdithivi oanb&t?aﬁal il 1o (B AR S WHBHSS viHitRe Biel b Rk

the direc ance oat |g - 2 1S a sketch map of side
Vi ew descﬁh%dlmgn?fh@f%d"@MQRfé abeetrel at i on of a plan- ing vessel with the

hul | having fﬁ%tmmzs is0f sliebitBmbp REdd Giewidesdribingathibiatiitude artfelatioh of 3.pldri-gs .

ol evat | onin el Bkt el vl Erebred o S e AL ésﬁﬁ%@% s o

semrigid st dgsdderl,ad ‘tZ}d%‘térﬂWt@dYa astideelevasion; bpitge. plam and rears -
2,14 - 3 @feeat{o‘f.%@ﬁistcg\f j 4 R RloRlordRhiridd ke IcBver

vation vie a swel gui devvay 4 and flexible step cover at
t he sternat egsgemi'g cre IBS"@P V8F%e respectively a bottom plan view, rear
el evation vi @ig@fmt-flelhbrlz 1428 #ig résppaivelyef sidweldvation) bistvam pln4ndmearalerobi | e

bl i o ¢ R yvE e LR ik ﬁ%weﬁ%ld%%”&“m%d&e GEPLL e gt OF ThE

respectivel y Kighd? rdnﬂ§|-a21am mpecn@ ¥ achastom pbn Vigven T elevation, riew,wf; thea
pair of sygfll |haﬁ PR F swall Guitlelvary i4bird §hﬁbﬂ§ﬁgﬂror8§enﬁﬂi@d%tdprd¢weﬂ Rethei de

eIevatlonV|eW |l is t s shown _X. Fig. 17 is a
si de el evit¥n }\ﬁ é‘iﬁeivag ?fgt%vzlgg% wFhe S SR gmgégzmy 4 and a pair
of water - j Rigpdopl,46 preamssecnvemagbotq_om pbn.w%mmlﬁvml%vwvew the
therein 9hyll SHREL pdi¥ éﬁ%welllghﬁie&@xes aﬁzha Flexiblelsted coverlydl @led stdrh, tha\sitleelevationt , 19

from & he HiERIOEHE Pull i che s g e ?&?J‘wﬁef'eey S vater-] ot r;?é”ﬁf i on

pl ant, 8 - povég. 17l laatS}dBElevagqgm esped vith a swell guideway an(?a pair
of water —jet propulsion plants 7;Fig. 18 is its bottom plan view; therein 9 — superstruc-
ture,10 — ship mast,6 ~ rudder,14 = water inlet,19 —jet,6’ — step cover. .

Fig.19 is a top plan view as seen approximately from the deck plane of the planing
vessel , where 7 = water — jet propulsion plant,8 — power plant,11 - engine room,12 = pas-
senger cabin, 13 — passenger seat. 15 — driver seat;Figs. 20,21 are respectively a front, rear
elevation view of the vessel, where 16 — ceiling.

Fig.22 is a longitudinal section view of the power water — jet propulsion system,
where 17 — water entry way, 18 — rotating axis of the rudder,U— ship speed.

_ Fig.23 is a side elevation view of a traffic boat pertaining to series of planing vessel
designed on the basis of the features of the invention and considering the needs of traffic
boat cabin and superstructure. . :

Fig.24 is a schematic plan view of the comparison between the turning radius of the
planing vessel of this invention (with sharp head) and the turmng radius of conventional -
ship (with blunt head) in turn. - :

Figs.25-1,25-2,25—3 are respectlvely a side elevation v1ew, bottom plan view,
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senger -cabin, 13 - passenger seat. 15 - driver seat;Figs. 20,21 are

respectively a front,rear elevation view of the vessel CELLEQ
Fig. 22 is a |longi tudi nal section view of the power wa eIHtS$*éEE;gf\ Si o
system where 17 - water entry way, 18 - rotating axis jof thBEP

ship speed. Fig. 23 is a side elevation view of a traff oat. pertaini ng
to series of planing vessel designed on the basis of the features of the
i nvention and consi dering the needs of traffic boat cabin and

' fﬁpe[ str U:S;B Hfaﬂ dvxézv\rgls saé’n hﬁpramﬁgalaawidnc tulsé aébkt blawe of tﬁehtBoa‘E fmBE ltlmﬂu&e,t ween
e ur ni I US ni o se 0 IS Ipnventi W S

" head) and”r&F‘F}é @f sr“é“@%ﬁ’éf %mémwefﬁa Je& BTGP “t‘ﬂa’g ﬁtgshiéad?aildg

turn. Figss a?é respéctBrEIy-a ProRf, rear3elevation wiepect thcdbOpt Ansikich eheewavd oaplestew,

pot tom bl & ent?dﬁ.g D 1Y Edras BY iR g2 08— BRAIARS TL1Bk ks BaeliRi iR
pl ane of ‘-Fé? e |nvent|o which has a pair of swell guidewaies 4

and a vvathé’?rds on""‘ﬁ‘fi%}H d? Figs. 25 - 4,25 - 5 are respectively
afront, r eaFlgeJZS\falJZﬁn- 226 Bfard i'mpdmmly aisidevdiévation liewivalagtom pleh aigw guar ds

are dent e‘?glf’%&‘;%‘bsu%@@" éprogl#artéel She decke plgn@Bfitl?eSbOatmavanetvﬂ‘P@&éiﬁ are:

inlaid in 2,26
- 3 are reuidsaveies doand OEY%%‘F QK/E‘Y? st Q\Rf‘mBﬁt?SoWPBTﬂ;ﬁgRs)g%\?fG %pgé vi ew
as seen adtélrébpeatﬁéblalfrbmqrearbbvﬁmmweﬁﬁledbatmhquirdfawavngsphﬁlgm _

ui dewai e BE @helWo %528& 3 I S
26 4, 26 -éegnﬁgénq?%g%g%:’tmgse?y 6)?ro rear é’?’é’% rBﬁtsr%?ee% ‘hgx’l?g?tlgwth
a pai r:-ofboaawith a pair Wamam!@hm Y‘HGSH%H&?% [swiacy 26-7 are

'relspectl vely a fronDescrijtioncdfethe prefarred embedimeicofthetinventiona pai r  of Wﬁve -
e pé B0 b e SR iy

preferred e sh (gck% € part
bel ow t hethisdayension meainly cpmprises Bpttemdy | PRI 2hi vEWE @Hd"ﬁ%ﬁ“?ﬂ dent-
conpri sesing %itilaﬂyimtétkkijﬁedhbtwﬁen bstedm 2, andwletk 3ga|paaw:i|me¢sdbsh guards)
o eh g L%;éd-ﬂhg BT SRIOT oh AR A NKiarigle 88 lahd Bl eé’é@’tﬁ?e

t| ng at ooa ofit om 1 con5| st.s of - eqw crural
triangl e kehedd = %F%E‘LgaﬁgF 1ﬁa‘ze PfeT r'?°FtHE Bedo Yecific

si ze of the [Thetcosrdihatesorigit € isilomatbdas thexdehtenkine of I’oettomlr ahd”natthe mrdpgmnd) is
| ocat ed a&v&a{ﬂeleﬁ% A% bf BRecnf 1 P& %”ﬂhl» oftlifhtt Sdzhﬁ tHe alReisal; 10k thy Sropktiod engt h

2 f bot X th di t
angt h of Bt gt seRileieel ey, S1ef Scirisnels bR b Aoieem o OF a’%ﬁa&%?ﬁ“@* b o
axis, theof &agedwrgle palnmnrtbeda'ﬂgioa @Xris ¢ thewidthiinr the direetionyof iQZ exis ishdbani dt h
N the di16eLbetlicRresBr P23 ¢ b Rermiita 2R2GhE 1S 1 A&s of déng%thnd refedfifly

determ ne cording t needs of design and referring to the
expr essi of®s g‘eﬂpree%gfﬁ ﬁ)

Expression (1) is L =2pU°%*P sm9 (L is the hydrodynamic buoyancy) ’

where, p= [ T,Gx) dx+ j T (x) dx, T ()= j plx,2) dz,

-- a=t - 8(x)

¢p(— Gx) coshk, —
p(x z) = Ka G exp( G_.x) cqs z z ( l) [ - Sincnx +
i 1=K\ k,§ coshG coshk b ey

k,R cosB z(B cosC x— k sinC_x)+ k,GbJ cosD ,z(D COSE x

- kosinE_x)]} .

R =1/ (' +B"cosB b, J,=1/(k:+D}cosE,, B, =GC,,

¢= 1+e, C,=@n—0x/2, D,=C,/¥, E,=C,/G¥,
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Expressi on (1) is L =2p Uerr]alerr]P sin[ferr] , (L is the hydrodynamc
buoyancy)' where, [err] [err] Expression (2) is X ML
di stance between the point 0 and the centre Jerr] of ;5 VU ERaHHIBBEEN

buoyancy), [err] [err] is density of water; Uis ship peed,RépLA¢EDs
attack angl e of the bottom pl ane agai nst the hori zont a Hre—vessol
in noving; Werr] is its owmm weight; W2 is |load weight; Mis force nonent
of. lift pressure p (x , z) on the bottom plane with respect to the m dpoint
O of the bottomcenterline; [err] is attack angl e of the bottom pl ane

agai.nst the horizontal during jhe ves m g% about
5[err] "is taken, {3"5 /g{ —Utp&eter éd gyt epermsmgﬁeg static draft

at the stern end Iength of the 'vessel and other factors; 0.1[err] k[err]

[err]1 (or deter m'Tngg=b A peeds=@boddesi. gnE,'—g; |/sGacceI52r=a\5yap of
gravity; [err] is Ral'f depth of the stern end draft (determ ned by t he
needs of design). L = Werr] + Werr].when the vessel is in pl ani ng state.
one or nore swel | guidemaies 4 are set by denting vertically into and

| engt hwi se t hr oughou |n th spa e bet en .de nd bottom
1. Each swel Ex B@F\%@\@ Mté-r e%ﬁt&oﬂﬁzﬁ I‘fe’&tl“’rcl e -
arc, or tolaﬂgwlwdmdynainﬁrbdwmbed t op, and haV| ng the [err]- shaped

| ongi tudi nal section. The depth denting verticelly into bot- tom1 at the .

front end of the Or GelyeRe | S B 2pDé Wt | | N lu | B, (hedxegser, (eh dt,atic
state. For the vessel with deeper draft in stafic State, {the concave depth
may be slightly |ower than the waterline accordl ng as t he needs of design.

an Pt inat 8P sm?%'v ﬂﬁmﬁ%ﬁ’% %*rﬁ%‘éed-rﬁ% PR gl 18 bl ety 01

2r of t hethedweizqntalrduring thewesselnmovingy W1 dg igs qene\relg aisileadaweighdalt e -
Wi th the BEaEE ndinedesf it presure @ (&, 12) the bbh&nqﬁeﬁfe&ﬁ&t feapect 89 the(ridpoint

Expr essi op éfsﬁ)h lﬁ’ el é.e llg{t%{kq:%iee({; IL@[ [ lhe hécEbfifal] 1S

the additro (P %rer S ,gui yl§ 7
U gy determined by |

i il e e e S b by

ko <1 (or determined by the needs of design); g is acceleration of gravity; & is half
depth of the stern end draft (determined by the needs of design). L = Wy + W3 when the .
vessel is in planing state. .

one or more swell guldewans 4 are set by denting vemca]ly into and lengthvwse
throughout the bottom 1 in the space between deck 3 and bottom 1. Each swell guideway
4 is a groove having the cross section with circle— arc, or triangular, or /" — shaped top,
and having ther— | — shaped longitudinal section. The depth denting vertically into bot-
tom 1 at the front end of the groove is on the waterline during the vessel in static state.
For the vessel with deeper draft in static state, the concave depth may be slightly lower
than the waterline according as the needs of design. The top line of swell guideway 4 hav-
ing lower front and higher rear forms an inclination « to the bottom plane.

The inclination a and the width 2r of the base plane of swell guideway 4 are deter-
mined in accordance with the needs of design and referring to-the expressions (3),(4).

Expression (3) is Fo =4pUP2Q sinfsine. ,(Fo is the additional thrust offered by
the swell guideway) , . .

=

COTIl

H, tankG

.. 3 N H
__Hiamhd 2[(—1)"'J.H sinE,+R"-—i],
where, O coshkgp o ¢
| A _abY a4 -
Hl=4r’+.4k°, H,= ¥ o H,=AG o

A= + 46 +8° /3, ¥'=r/a.

C . 7 .
Sheet Has Been Reilaced

n||||u 7




It is knomm fromFigs. 1,3 and 4, a pair of wave - spl ash_guards—b—are—se
one:--on ei.- ther. board 2 fore and aft. The wave - splash g am.dséHWETmWSGBﬁN
front and higher rear has an inclination [err] to bottom [erﬂ&PuKCEme .
mat ching angle of a, its specific degree is determ ned actoradFg—=
and referring to the angle a. .The | owest point of front end of the guard 5
Is on the waterline during the hull in static state, for the hull wth
deeper draft in static state, it may be slightly |ower than the waterline

according to E,F)e@g?ﬁ els ove_ PO c%yaar QL5 issthga@(ﬁ%ljlﬁhgﬂe}'%bjﬂharc

“[err] type or cross’section one 1n Soar d
surface (SW - 2,6 - 56 - 6) or dented one into either board 2

~atthe rel eVéI@Tis h%ﬁlPi@S‘ Ir P[] aaspa?:”oﬂxi?&v%g-r H"@Q&ﬁswa}@s&%ﬂégn%

(Fi gs. 2 GF i’s I nvén ontgg Q}PEQE!‘FE 'S d{gglg nedto be a

pl ane baséheé'ch?ﬁ% f‘?fﬁaﬁﬁ te ridieayavesblagh gyazd 2yt kron Sffeat haspe v/

bottom ?@ﬁﬁxﬁ:‘hﬂﬂiﬁiﬂ pw boﬂohels[segrthe&nabh‘iﬂg aigle Of o ,bits sp‘elfiﬁc dégtéalsldeteurﬂ&ddA
co C i us

(s R ( F?g*‘%ﬁﬁé?é?ﬁ%?ﬁ 3?@! it Y %?Ee &1 The Moo et o 48l §1%he n

vessel i ngpardid isgnghe weterlineduringshe hulkinsstatic statparios th qm:élr@thdemr rgm

sl amm-ng Gta%it:'éfal@&nﬁ@nayabé%h fl&ﬁ&&hﬁ@%at@fhn% fabébrdivg %6 Qﬁeﬂd&% 3Wh$é%— when

t he vessel ntin rou thlsforcem) trlmby N
stern is ﬂ{ff‘gg‘%?/ E’? ?\ n& € r om
the |ar gemtofeithsnjndaul:mrﬁatce ngssteiim QhGSSt,ﬁe&)r,mrﬂense@mmhhto dﬂheeboaedz at .
the stem 4 egﬂg 6L 1 ge
boards is n vertl caF%?él gs. eg%gta? ﬁt w(hglte%‘el;c% py t he slgﬁm 't Vi t3t B

y
respondi ng gthe waves is |low ered greatly An inportant condition is

provi ded to MﬂMmasbéb@hmlmighé&tmdﬂmew&mm@aﬂc&mWﬁ chit

| 'Enr):lgflgl(gl gﬁﬂl %ﬂdl S éf I Ci aPE? 0 cu ou#ﬁaﬁ)ﬁg{}gﬁ iaéTf‘ers E‘é‘glr of

bot - tom the stemiswidedArcomss of thesterheseis oif whichbeeresritegits GWveDTs Fror ease |
usabl e spdis i®R (F{g 1yl o thaliftisarfagevsf thé steis ey sﬁaﬂrduhngfth@y&wtﬁy Efﬂn@

buoyanc f | h .S Lerrd b ocat ed a best
ranée bz r% Ul atl Nng {%g&%ég%w; atthFre lg%gﬁﬁgégafrﬁimgéﬁ gmtlcc? esgtﬂn %t he
| ocati on momg[nép rimbycsemamasoarisevvken thecvessel eoatinuesetatcut dhroiigh wayesofButhe
total thryss fo&@hﬂneﬁ?éf %ﬁﬁ%ﬁs@ﬂﬁmrﬂiﬁﬁﬂ&wﬁ ke Wﬁﬂﬁbén%f &uh%p&&h to

G rect 1 on whghcaips fromtite divee it ftate o the ege' 1 %gﬁ"”m g el Horsoger,
moment hashestemk hieloer &ckeﬁ:thenfo;e fdoe is uti (Figl 1)gHbwer bahlolﬂdhé boayds iOfBarly Then,
17, S 01 20 el IR A e O
thrust an rgreagiy van irpRortagt eanditigngis |PF"|’VE“§edIt8F@k8I the; vessgl |chey smprthlyromthee
svel | gui aighivesters dvar whithdt muvel (Figii2 92).aThe Fofigofiitions 11ii6 desiineli @b M 1
are set b %qlggrm‘dl "Hangid, ty ﬁlai’l llél benehgalatrddculc %ugugrh he% tough waters. The rear of bot-
tom 1 is designed to be a rectangle, which is advantageous to increase usable space of the -
hull and to move the centre O; of hydrodynamic buoyancy forward appropriately. That is
to make O, be located in a best range by regulating the sizes of 5,2, in design. So as to
regulate the location of O in operation: when the force moment consisting of the total
thrust, total resistance and hydrodynamic buoyancy with respect to the centre O, of grav-
ity of the vessel has counterclockwise direction, O; is slightly ahead of O,(Fig. 10A); if .
the force moment has clockwise direction, O is slightly behind (Fig. 10B). Then, a fine
planing attack angle may be formed during the vessel in moving.

7~

. .In order to reduce the water resistance, increase the additional lift and thrust andim- . ... .. ..

eemee - ... prove.the course sta_bility,.lateral-stability._ one or more swell guidewaies 4 having 2rwidth ... .
: and paralleling centerline of bottom 1 are set by denting vertically into and lengthwise

-8-
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t hroughout the bottom 1. (Figs. 1,2,4,6 - 2,6 - 4,7 - 1, 7 - 2)_ _\Wen-the——

hul |- noves, the hydrodynam c¢ buoyancy buoi es the hull up, aﬁ.qs @MEET SHAS BEEN
pl ani.ng state, nearby the stema part of the water pushed {§jy novgeeLATED
woul d enter the swell guideway 4 and flow snmooth out of t -

swel I hei ght of water surface nearby the stemis |owered, then the water
resistance is correspondingly reduced greatly. Seeing fromthe base pl ane
of . bottom 1l (Fig. 2), there are twin planing plates with 2r width interval

bet ween tgﬁﬁﬂéh&ﬁtg rtguéwtf%fgezj 4gtes 6”1? ‘Lglisl?_l@ies CREYSET SR ds

wi dth, an E%0lt'si ‘de of ’ bot'hi nce, near by
both boar the buoyesy huoiess the fhall was and guﬁmpﬂm%a@swrlwhsﬁmter

pushed to{;ﬁ%h tH@%@ér Pushed Bt HMl WSl Q¥veey th@%sﬁnéevﬂ@frl aall ﬂWer

Juort | iothoubet thesraty “@?W%ﬂ%@we Vo Soltbon feathur e stern, BGkerefy

gui deway éhenahe watey resistard:adsaa)rtebmrﬂﬁfglsstedmed grémly ‘Sdefrg fremcthes base pliie of onal

Itihfet cgﬂgs sfﬂgémg@)’l a?ljg%&%mbm bﬂagéna&rranoeuvr g})gﬁval bett‘%&f hLW @Elrleby

are i npr opastof wates puist guabi intonthe spacgewitly P%Fﬁ @ushegffer
rear fonrﬂaddiﬁéldé&tboﬂﬂpntebomaéém B&Hboﬁ&rshéa&ummloeﬂaéwiﬁfﬁﬁ- of fer

Fur trior . e Gt bt wile mepedio %oi%mﬁdzhm% ho he'&gion ”#%caigesse' peed

| engt h ofofcwntgaseslmmtoshq swellguidéveay 4 Thusthe engrgvéossago ,n@aates@lweu
gui deway 4th@%§a§&‘ist£d&elswédh@éa arli@twaier T into swell ghideWy 4 el ohly :

norease. Higs e sukmnal, Bl EhGE ﬁ?ﬁaﬂhé?a%?ﬁp%?tnelc“ %ﬂgﬁv?g%bﬁwe' ’
gui deway {Figs.4-a3¢fer Tiétan). t’ﬁhereb)cthea:emde $tability , tlatersh stability atttbmanoegmbdﬂ-

Mo

bo'[ ﬁogg;rga\lﬁuﬁﬂ%&wa i;I[%an e Wou eéégr gre Fﬁ&e@fﬁ;ntﬂ%g ges of
oviel | gt EFRdms Isiagten et b hhecaddi iﬂ?s fe o0 P Kok
shown cl ewafdlthr@tc(sl?igslac)t i lnrleads ts\ls&ight@uthéaxml épesd)fuhhexde&s geeadran ther r]

t Fi g hul.|
enber s phEess 5%4’0“‘1#‘%5 éaﬁﬁéﬁ?ﬂ%eﬂ%‘h cafe it el hartiCiindele N1
[err]: (Fitpsay, sewsing ofsyelbguinevar 4 increases the |ar@0ﬂ@ttm:hg S%Etmmbﬂév\ell -
gw devay . muéaée&ﬁé fricidhil FedistastRC Bed 5efaet, gelaeuﬁgeaﬁp%brawﬁthé inéliratibs klopnal

re- sistanc IS reduc he. vess woul d hei -
further. e]théh?ﬁﬁ W&@W@W@%%@%{%@#%@%ﬁ deway
4 may be mﬂkmt&hegsdadpd/[ehom, ilowézing. thé swell heiBht ofl watet ayface meatbylrbe
limted ig i.gsg% “IHD{ 0, g I ght
of water sur aqg nea E oﬁ%’ boar ds egﬂéfe ﬂ%e’r%g%ﬁ% re%gg and
t ur bul ents"F‘Fl{)%“ S BiRg resstangs, B'@rea%q)f G\,ﬁ’@rﬁhf’}?&lfi‘ﬁl&n of
resistance aGiossnectivnst sotll ghidewty #anay b&ﬂaﬁhaigmtwé (tEig%thﬂ 4—|4qu~

For m dd 227 58) %éj Fa*;@‘? ‘%D?YQ?‘%K .“t”é%s chyFulf QBN Rl BB S G GIRD )
set ac- c?ﬁﬂ?"[’@' dhe preildig. 98 4}‘%‘1\4@%“"'&” P’%"}tm&)r&/\i . or
very w desdlting swell guideway 4, in fact, owing to decrease of the wetted area, the frictional re-
sistance of water is reduced; thus the vessel speed would heighten further. For the bottom
1 with large a: b, the base plane of swell guideway 4 may be made as the shape shown in
Fig.4—7. But its taper must be limited in a small range for the purpose of more lowering
~ * the swell height of water surface nearby both boards 2.but without emergence of vortex
and turbulent flow in thie groove. It may be adopted only when reduction of resistance and
increase of thrust have advantages over that of a long rectangle base plane through check-
ing the computations and experiments. B
.. For middle = sized. and large — sized vessel, many swell gmdewmes 4 may be set-ac- -

oordmgtothe needs (Figs.6~2,6-4,7~1,7-2, or more), or wider, or very wide

090
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| THS ; SHEET HAS BEEN swel | gui deway -4 may be set (Figs. 8 - 1.8 -
Figs. 9 -1,9 - 2,9 - 3). For small - sized tour boat havifn ‘Ishe.ggz@rm\q:gﬂgm
needs in |lateral stability,two swell guidewaies may be s syr’rﬁgsLA
(Figs. 25 - 1,...,25 - 7,Figs. 26 - 1, ...,26 - 7). In a SEtH
of swell guideway 4 nmakes the hull reduce the water resis- tance greatly
noreover, create the additional lift and thrust, hence, heighten its own
speed, course stability and lateral stability, a,I SO inprove its own

maneuver a e e o4ey —2egsiq) %ndal CUt
t hr ough rgﬂ%&d@%‘%?klbfﬁlééoﬁﬁgrﬁgﬁqt%g F%d ‘B?a?ﬁg 5 \c/TerS are set
at bot h bozizgd towgrhogt havingtie Sta 1tW€ﬁW8 pieHMa¥t er n
forward apg 9r(m§n25nql4 n,gsl-onpﬁérzd 1,%+ 06at7no0t h boards, may
also dent 1n ard surf n n the wave or
spl ash ri si nénéqg\’fd”‘ﬂ'g?hs%%ﬁ g‘é‘ ?‘6"1‘31 *W%%%ﬂ@f)a?‘?ﬁ H&?ﬁ'ﬁ 58S of
guard 5 (tangsgredtly, moredver, itrwtetthataddmbnaldifyancbdhmsts bénee wbeighwnateawn

creat o5 S §&¥64&@¥W%ﬁr RERPRERINE *{‘T‘%ﬁn"@% ‘R SHABRG fbie =

Besi des; . ity@nd seawesthineps. lowee sensitivitg 46 (cyt Water%pray or spl ash
interfer encegh&hkmheﬁﬁh@ﬁvawssﬂm@mﬁhss&agwa babth bowgds Zéﬁgﬁiszﬁ 1
operatlng i y
hove a Std5 3 s?érhﬁ?fﬂg Hf*ﬁ’%*ﬁi’f%@ﬁ Birndted, ?‘?’é‘*%m@“a?iﬁaﬁa

di spl acenﬁmat hoards, meyalsp clent inte,bo acesaso indegralawhele plhe Q‘F
cover 6 vJa@@Br %ﬂ%}% b&h&foﬁﬂﬂmdré\%ll &iﬁﬁrfrﬁdfabng&h@sﬂﬁdceé off guavd 5Ut of

che st nagioda ) e R s o< Bt ﬁa“eﬁ o i, el Bty 8070

is re- tremaseslwatérefnsmmal rwstmw-é:h&dlso hieates ndditiona &ft thrusteand, fotce irgoment

separ at ed sﬁﬂ; E 632 'tﬁéghi}ﬂsﬁia Hed&b@%?%e&ﬂ?emﬁﬁ{a@tlﬁr%yo&s hul .| .
i s reduce ot to. decrease the ,resis- tance greatly, t he
further i H’E §%°ed¥1 |of Fisiqn pf nassengers ﬁ@p%‘@ g‘@’a be rigid, or

sem.rigid, ofTHe laill df the plehing vegseliprosided byshmm}mtﬂﬁlmbyhamaéppiﬂiestemhl ch

[ tret

when [ﬁecgﬁggeu o es%%?@ﬁ%ﬁsﬁ%ﬁﬁﬁ%ﬂ&%@% ke S?’éédo IEEegac! o
t he cover mast beovesspreaded by a ntepsowsr ¢ s thep %ﬁeﬁﬂg Fm@t ite . rrade |
of rigid makewallrdldw aicof the sttt ankinddked, ﬁie&lbbthé mterrlreslsta:weeawheaem:s

ftggéfhg?ﬁ}cﬁr%et r acéﬁghggp &n mga%qggn%lrrech aglli:%g;tagms t he f I Xl bll_eg
The fl exi iraeted; the stepy isrreééaleds deetlmfraf:d efxthb lhell ris seperates] imm thﬂ/thHPbehlsdal ro-
1 S e S oo e e B s
| nhgl es alfficf §reRYy ﬁ'\é/‘\?gl?f by W@g&g@mgﬁ@#@l&ﬁf meﬁ be 3 16
- 1,16 - #igid, Frsetiivigidrok Iﬂelarhkt The ligich edvienvs thadé tof ithinsmetal mlas@,awdalchslsep
cover 6' LSetched out-and opened to cover the step by the transmission mechanism when the vessel
' - moves at low speed. When the vessel enters planing state, the cover 6’ is retracted, the
step is revealed. Semirigid cover 6’ is made of rigid metal plate and flexible rubber cloth,
the rigid plate is stretched out or retracted by transmission mechanism, but the flexible
rubber cloth by compressed air (Figs.13—1,13—-2,13—-3,15-1,15-2). The flexible
step cover 6’ is made of flexible rubber cloth, which is air — filled and opened. The  step is
overspreaded during the vessel moving in displacement state. When the vessel enters plan-
ing state, cover 6’ inhales and is retracted, the step is revealed (Figs.14—1,14—-2,14—
3,16—1,16—2). For the small boat with shallow draft in static state, step cover 6’ is
- needless. The stern may be streamlined without step, or other types. :
--On-the basis of the hull with the featurés of the invention illustrated-as before, 2 kind
of propulsion and control system layout is presented as follows: At the hull rear, inner side

. lo .
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needl ess. The stern may be streanined without step, or other types-— p
basi-s of -the hull with the features of the invention iII-'u$ﬁ{384|$EE1&SA®BEENe
a kind of propulsion and control system|layout is prese agsbohCEDS: At
the hull rear, inner side 10 of both boards 2 bel ow de ; :
bet ween deck 3 and waterline during the ves- sel in planing state, near the
wat er surface one or nore water - jet propulsion plants 7 are positioned
(Figs. 18,19,25 --2,25 - 3);water jets 19 are located at the stern end; the
water inlets 14 are t he.,appro te | ogat i,on of t,om rethe
necessar @ﬁm%ggﬂgéiﬁkg?é?%?ﬁpp %wﬁ?fb&eé’&é %ﬁﬁtﬁri g Anglﬁow Sstern
end, bot ikebﬁﬁpsldﬁng states tneaetheepdtet surfacs oneort iate water ajet pmlsmtplam #arent er
inlet 14. a 085S, oL cal
rea in twglt%%{j o148, i@%sl ? % W%%err}&@% éaeatvm s?éi‘H eBBI the

| east

nt ry 1
accel er atwatar mlets\i4 are Sm'a@t %@ ammpm dpeptionsag E&‘m’&dv é}erep‘ibﬁ’ﬁe‘éﬁssa&’ ﬁ@?’nﬁ%y
o 1 | g e B D s Mot ) L bt P
end sl i e rudder surface.is_acte 0 c
akes. t HOkeph i gRur it the 381 ok s et e T i, e&lf lbgs vl
rotating headalchg thevdayrahédonﬂpcahatéa iptthe watey ety way 1D (E€81t22 lis madeita bg i n
tu: nt Rudggs fi}g% t vﬁ?&xﬁgﬁs{e ahicvbbby iljéedff?%térlp%tﬁipfﬁr dtde&Gﬁd}d Gor- | 0[19
rotating axis at 'S, el evat ed. ou e
fow iy | oo Tates et e 16 Ot e g rErary St el gl Tee L
f | ow whenridder snefasels actadnby dne mtqnsjet/\ﬂbwr, which mkmdm:w@stpnh@mgfopudder

(

6 are setp f r mng
state. Forsgcﬁ%i fape%ﬁae one 6f ri&elesggl t . evglﬁlggr esi S;. Ece at
stern i's enmtnol rusldpe6 imeurpe el’[ Mtq\(P@ %@'&Pﬁ‘ﬁ@ it Z0as e qriglescen

MANOEUVT ajgh rdtting b&éq@' thiat i, Qﬂ&ﬂe’iﬁ&ﬂﬁybé’%lm&?@l cat of the waelS-ejet fow vﬂaleght ened

vt or | estEEAAGEEn &é%é‘d%ﬁfap@?ﬂ%%leﬁaa i oy “@a@oﬁn ?%%&S:‘g%.n o

turni ng fswpse Watmm&t lglandrcot:yspondnig erQ\mHse I

hei ot en hiing ekl ltpwﬁﬂggtxtel ok Uich ol 6&f&h§é£m %ﬁmﬁmm&axe
e vesse articyl ar eat ur e in i on. na
smoot hl y s #lattem; 15 mad lggstsélae %&‘Frha‘gé% %eﬁr% v’éaﬁhtyhs g

wel | as sHedtibility mltseawomhmss@f dlecivesseb ank heightened greatlyw'lﬂlh vs&sblnmngidltm As

nment i oned ?mQIY fRURL opts
pl ane bot?'?melﬁ%%'ﬂgls'gﬁ&hb 0 nq%%gﬁéﬁr tﬁc&f%& a eacjgand at(F%;tzgﬁgl e
behi nd. esceoting |0k tyrning fmmﬂvepéwge er Xy est

corres pOﬂHﬁlDHexéhtbﬁtth@lh&érar Es%bm;amwnﬁ@Shthlstovs dfaﬁfac’é‘heﬁefcsé,emhd essaly and

Ui devey REHERELY @ﬁ@) bty i feaﬁ{*&m”%f't%‘?m plion B8 4Ry MBI ih e
boards 2 rivenqr sea mdth deep \m%rrqus ivEaletfic @s li’ééga%ﬁaﬁ?’ ﬁ'HRE% apd gapid| |
have bet t girr&R} of With! sibinkiged reef.
' - As mientioned above, the hull of planing vessel offered by the invention adopts plane
bottom 1 consisting of an equicrural triangle ahead and a rectangle behind. That makes
" the lift coefficient largest, wetted area and corresponding frictional resistance least, lift
surface at stem lesser and at stern larger. Accordingly, the trim is small. Besides, the
- swell guideway 4 makes the swell height of water surface nearby the bow and boards 2
lower, then the water resistance reduces greatly,makes the hull have better course stabili-

ty, lateral stability and-fine manoeuvrability; flexibility, seaworthiness. -Furthermore; -~ - = -~

- the hull, which is dull of respcnding to the wave, can smooth cut through the wave, ¢hop
... .on rough waters and achieve the supercritical operation state (Fig.12-2). .. . o
' In compatison with existing various hulls. the planing vessel hull prowded%y the in-
-=-=-- - - vention can"shake off-water resistance in’' maximum limit; thus -heighten its own speed -
greatly, at the same time, can also meet the needs of various cargo tonnage, therefore
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seawor t hi-ness. ---Furthermore, the hull, which is dull of Eﬂﬁﬁ&#@%&%ﬂ%ﬂ\
wave, can snooth cut through the wave, chop on rough wat efis andRERH}

supercritical operation state (Fig. 12 -2). In conparison T exi sting
various hulls. the planing vessel hull provided by the in- vention can °
shake off water resistance in maximumlimt, thus heighten its own speed
greatly, at the same tine, can al so neet the needs of various cargo

h | .
e
over cone Mgning lzsmmcaarmmk ydrofeil whasks exeatied byft ﬁllqypu'fser ffhce
and its sfufded HPitS HpukRJMAA" coRQIER %G&Eﬁftddﬁtf&% &auS@l B¢ depvid SRARBAEMA air

dynami c air, cushion to suppoy S wel furthernore,the bqttom :
conpri si rigSRiGR;te sHpRort WP%?(G’S& (11 gﬁahﬁt%t@maswwﬁﬁamec an
over cone ﬁeuangb and (semng@velif gg&vmyadanpdmruomg the ashoftednhingsn of] germnal ysaning
dr anbacks S ol lcoﬁ?é%b _
noeuvr abi phl chémbe cr eataeégglg’)?/g% s%ﬂfr e t r?l la]ltér g%l?t id ma
Consequen‘fqe&‘ bipy ity Pureet %b‘é!bes
over al nnoftplaid:g b&sdivﬁlthem&awmmdwm%eswmowanﬂﬁ lndlsof mmnonal

t s lpoRal in cBlrse I
(S:;)QE:J{T'I[)t ;/S%bglnd‘l n man euvrél%’llg{'“‘Jl bn f‘l exgg Fﬂ%h@ %‘r}fqﬁ#ne S, I'n s’%gth
choppi ng @@l stakility » sad dp nenoeuvrahilitn, dlexib ﬂh@@@,&usgpp chappig emd
boats. Onoligh Watdr§ Badatvantai@d\dvee daridis ekBting b@@gt icularly the

hydrodynam Cc ayout h et ween. botto ck, 3, at nakés
force m)rrentd(ﬁ‘xg Fh[k}’&lsﬂlg Hefﬁg" yenmf%a,mgg%r}% mr}f’ #the
vessel emherspm:leabemgnsbcatom ﬂamdedeck&, thatrmakdstfo:de mbmkntoof thirafly, stem bessel

of the i q‘%"@% 1&! ? but
al so for’ Si'bgﬁ‘ fvg S;éﬁeWFéat suc%was tour[m? Qﬁ{ feaghgtéf A?ere&dlﬁgf

desi gned $hlloye dgaftthe dhe mveRtianneoti nly; pan RINAtE PR EERG: fte?@ﬁél%lﬁ%ﬂrapl d
current, ﬁt&ﬁft%fbﬁﬁﬁaﬂeQMWM%tamdb&aahdﬁsobedt ft ay Bedeslpubd t0f  t he .

i AR SR

the i nverlhtgerin@oﬁ@&rabteqaﬁge @f &l.sngescsf%eai 4rfd [88d dabrylily &aBility hnd D) smddie, hul |
has a plgsag ﬁh{l conS|st| ng of an e- quicrural triangle and a
rect angl Hgy into and | engt hwi se throughout bot- tom1, a

swel | gui deméyplérlnmqamglet bpld accerdandetwith déaturas pbtheanwmtmtq tomh@oatrlasls-
section té@feﬁ'(l’ﬁs 17, IBEISUZOt 2P£22). OPRé hillikash pisfel bdtfont 1 doRSiS b{ﬂoﬁm eW dth

it o eac iRl Enelk i g rectaels, Dhotiy verighly it Goevas heogBoue Tar " e
hul | reartom baaswell guideway 4 havupg twpine iwith intlination ¢ issee, ﬁmtqross/rsec:tbna:hae-

- -of is (M type ; longitudinal section is ™ | type ,width of its base planeis 2r. A pairof -
wave — splash guards 5 are dented one into each board 2. At the stern, a semirigid step
cover 6 is set. At the hull rear a pair of water — jet propulsion plants 7 are set, which are
symmetrically parallel to the hull centerline. A pair of rudders 6 and power plants 8 are set
one by one corresponding to the water — jet propulsion plants 7. The jets 19 are set at the
stern end. The jets 19 and rudders 6 are located above, but near the water surface during _

- .= .. = thevessel in planing state:-A. pairof-water-inlets 14 are positioned one on:either side:ofithe - sz = -,
... ... bottom centerline:’ The.superstructure9-is streamlined. In the passenger cabin.12 there . :ii.:..
are driver seat 15, several passenger seats 13. The boat can navigate on general sea or in-

~ - land river;as well as on-theriver or littoral sea with shallow water or strong and rapid-cur=-- -~~~ -

.-~ . rent-or-submerged: reef- The boat-is large in controllable range of-change-of speed,and-is- - - - -
smooth, safe in operating,and can smooth chop on rough waters, achieve the supercritical |

i

ty | ateral stability and fine manoeuvrability, erX|b|I|E
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synmetrically parallel to the hull centerline. A pair of FGdde] f”—m-:’ Bx:l:N‘\

power plants 8 are set one by one corresponding to the wg} éF"°]° %LACFP
propul sion plants 7. The jets 19 are set- at the stern end The H A=

rudders 6 are | ocated above, but near the water surface during the -vessel
in planing state. A pair of water inlets 14 are positioned one on either
side of the bottomcenterline. The superstructure 9 is streanlined. In the
passenger cabin 12 there are driver seat 15, several passenger seats 13.
The boat can,navigate on general sea or in- land rivers, as well as on

t he-ri vePPgaHt ‘Fﬁ"?‘gral sea with shallow water or strong and rapid cur- rent
or subner ge Example ZhAcdooding itsthedfeayeres of therinventiom bk boatandesigned ﬁmﬂg?es

whters 3 .33% ﬁ?ﬁ%?ﬁf'%;j"m f‘%‘m W‘E’%ﬁ% che N %gessft ate.
Exanpl e . guicngal Srigngle FW‘S‘%{ P@E%‘f“’ BRI TPE YT gned
(Fi gs. 2%the bottortbcenferlihe syrBmatricallyl, A&)aardf\iﬁ/e- @,laSE guaﬂi)‘a Snarefsetiopd emei-bot t om
Ui dever ﬁéé%é?eq%%‘%”éﬁ“ﬁ'%e. ! i ;@? A gt%?ﬁvgée&ént e‘?’re.sﬁfg A

synmet ri &gt Prpwsion plant s pewer %U‘&lﬂ Srea?F%ms‘Bld pratiop gnd paraflelo

bo?r dA Diid ﬂ%%rhtﬁl%hgeizﬁle pw?&eﬁtﬂar 143 eton] thechotofrecentetlinesi Jeh 19 iand radder 6 ar et _
set . vva- er ul Si n e set-
o | B bR bR 8F Facde g%?aF'fmﬁé oy kel S it SR8, W2 2
on the b@bleldrﬂodemteatlthﬁétﬂm«a&amsm ¥ mghids ceglingtaay be sat e @Pening the eilingnear
St i Sga“?"‘f‘?w‘éaﬁ“mé&’ ling 1Ak e Calaigowhld s robllahe T ! S

cel |1 ng' Pt oty R i apE Bl sbaffly, et ol nd Rt o R By

whi | e itormlaksddmhshodthe draft of this beat is particularly shallow It

may run sm%@@g&n gﬁé‘g"’?@gt fé&ﬁn&'&ﬁﬁé’u{vbﬂt‘?&ﬁ a%pt‘irik 159&1@& metmssma%

Exanpl e 3 u e jnvention, out of the
hul | sho#hexa L’n}ﬁ‘?‘ 73%5 @@ewrtaa@engsa “F 39 é\agr?‘h P senger
cabin 12pe1l&_lmrqudbptedeh&lﬁdhmabdxessiapmhdwwbtmahnef aboard mioher. Skwinn end
wth seat_ %@%r& §6P the ditdend RERRS! bt TS nitbrs? THe®
stern end Wo se out board rl%gszéé TE; %u£ % 96 rrgt Qé ISS t aken
2. pr opekHbperd zeotee i faken s nyepellsty a soqg in 132052,20 262074529538, 26- 7.
On the b26|—56 86 -the. hul | haV| ng features offered by the- i nvent | on, in
accor dance }’@ﬂ U hidf Ravil fea%&eéffered tl&{ﬁgéﬂtﬁ)h()@n a&bﬁgﬁké Withgr
ot her prqpul sion a contro ed, ,cor on cabin,
deck, anﬁlﬁ&%r"éﬁ* WAter rriﬁp ?}y preméannrzgﬁcg t)
23), sal negdywaoped, ompohdmgeab’m, dailt ahﬂsuperstmcuusmgydma pos&lmedbma s
: The traffic boat(Fig.23), salvage vessel, patrol escort and other various type small boats,
~middling and large, manifold vessels may be designed and builded. They may reach the
- speed range designed, may also reach high speed designed, may have fine course, lateral
. stability, seaworthiness, manoeuvrability, may reach supercritical operation state and_cut
through rough waters smooth in moving (Fig. 12 —2), have fine flexibility in changing di- -
rection with small turning radius (Fig.24). The performance of the planing vessel having
the hull offered by the invention is more better than the that of existing boats and ships.
The planing vessel provided by the invention may directly apply to ship building in-
: dUStl'Y-_ RS TP . . . L e eweh LI LIRS L o . . S e a
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reach the speed range desi gned;—may— arlscr‘r‘@ééﬁ‘ﬁr'gh spee

m ddl i ng and | arge, manifold vessels may be desi gned and Tlnggg@q '
ACED

have-fine course,. |ateral stabi |t§/h[et A0S S, mano vrah '5 2

reach supercrltlcal operation s ﬁ ough rough waters srmoth in

moving (Fig. 12 - 2), have f|ne chkanging di- rection with
smal|l turning radius (Fig. 24). of the planing vessel

havi ng t he huII of fered by the |nvent|on |s m)re better than the that of
exi sting boa§ .d shi ps The pl ani ng vessel prow ded by the |nvent|on may

directly apply ship b |Id|n n
vessel consi t@p&mrg ﬁs%‘g érﬁ“g#l gﬁ BrPP l?nc%?oé’ltm ?ﬁ@nﬁlﬂ‘gl I
_conpri si m@n@nbnng'radmtfbnbmabmr&z dﬁ(S&pbmaderSthetpm deatures dheseoffasatarr es

t her eof t{ah? Qﬂj&éﬁ a&@&m & 1etEéhﬁ{éﬂbﬂe ahead

and a re an liju or, nor ‘@ilg P&%H |.es n égrtlcally

into and meﬁ?gﬁ"f?un eyRies gkemsgﬂ o1 f?g‘é

sai d bot tsetrinl thenpacd detwedn shidcbobarel aedideek 3, cemcr Isdi guidesi es
eek thwd-asé Hnswé id gwiell guide

symmetri g & P e Mok F 6dte&lihé (‘1? fon 3kl g1 sl seflUirglevay
T i e b L S e
| ongi tUdlS%GﬂlOtﬁﬁithlrﬁTh wm dre’NiypeI ylwlpngttmhmlsmmohlmdl T Htypes [whese itom has.

| ower fr | hmg,ga.r 5i | ower

front angﬂ% ‘gﬁgr rear S %%ﬁ%wﬁ%'ﬁaé g he‘e'(il ﬁﬁ Haﬁ]-ng the

‘baf - “f | esingil QWPl'l m@né?miﬁrmame&pae PEFE ﬁ@fg‘-BEfg nt ed’

|2 ntz bﬁarﬂ&vﬁﬂ@&cﬂmﬂoﬁ@enﬂﬁmmﬁdﬁgﬁﬁiﬁwdw i oﬂda#te&umﬁ?jagmeshm:nmgm 1;
pl a erein for sai ottom 1, the

si zes of ?@ﬁwﬁgi’g\?ﬁ%ﬁ%@‘?ﬁﬂd p%‘fée%{t ’:)nlof &he e crura Ieng}& of the

triangle parg dxclam & wheggin Qé’r?@ld E"H’gﬂe part

in directj Qﬂndm‘ns% e‘étxémdf the(ﬁqhxcﬂhalll&agdh@ﬁf thdt@iﬁn@ipmandaﬂdronmnem

‘accor di ng é?ethgq&%% ?%[s gﬁ_&lt ?Xgﬁn d
Expr essi on 1S err rr err s t nam c
buoyancy)t e defezmined E %Pﬁg )"°F presmo (X

i s the diér)gf2r: bet ween the_ i dp0| nt O of the bottom centerline and t he
centre (Jerr baiﬁfEJ&)\é&EiQﬁiX@?'E ﬁ%ﬁcs‘lr)ﬂz , (L is the hydrodynarnic'liuoyancs"), '

where, P= IT (x) dx + J T,(x) dx, T (x)= I px,z) dz,

a=t

Ka {G exp(— Gx) coshk z '

P2 =1"%5

(_ l)l 1 [ .
—sinC x+
k& coshG coshk, b .Z-. c’ sinC_x

koR_co.vB.'z(B.cosC.x —k,sinC x)+ konJ,cosD__z(D.-cosE.x
- k,'sinE_x)]} .
R =1/ (k:+B:_)cosB.b, J = 1)(k: +D))cosE,, B,=GC,,
' "'€=\[l'_.+_-e?,. C;=(2n—'_l)u'/2, ‘D ,=C, /¥, E,=C, /G,
bx)=bx/1, x=X/a, 'z.=Z../a, G=m,_ K=g./U2 -

‘ .
T,0)= [ plxa) dr, s=00045,  GT=k,/G.  ¥=b/a
=] 0.0043
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where.,” M=2[err] U err]alerr] Nsin[err], N= [err] Not e:

centerline and is the m dpoint Elussmerfaween\a el | engt h EFLAGEPOm

the—expressFons
menti oned above are based. on: coordinate origin O is put TH ‘boﬂ AP BEEN
23!

OX is the ordinate, OZ is the ab nsity of urs Shi p
speed, [err] is attack an- gIe of gai nst the horrzontal during
the vessel in noving; Werr] is its ownvvergt W is |load weig L =
Werr] + W2 during the vessel- in planing state; Mis force m)ment "of 1ift
pressure on said bottomw th respect-to the centerline mdpor nt, Qlerr] is.

“at- tack angSachxpsasndnlﬂabus)m=agﬁ/lns(}(tiaeh¢1dlsuancﬁbeﬁwee!mimmg potiet Qeafshe i n

per i oo foney SEAELE, ld Bens QF of MR BIYESY: 12 Ril 1 and othor

factors; 0.1 [err] Kk[err] [err] 1 or determ ngﬁ by the ne@ds of de- sign),
p

gis accel eration oﬁhgrea,vrMy=2;{Uem Nsin® halN =ddptiT 6 dhe tXélr,EF)erdd draft
(determ ned by the needs of design). 3. A plaring vessel «as clainmed in
claim1l wherein said swell guideway 4 is a groove. Said groove has cross
section wi thNote: mheexpressmns mentlonedml:bhehrer besedibn? coargdinaterorigin 1 is puperl t op

and | ongi aRrbdt e
gﬂ‘fornﬂn&%] ona osargwt | 2066 MD

rear, whic 5 1 1C ':92 gth of ., sal d
groove |s$2heomt%o%$éh€imfm§ﬁ@sﬂy Wagatel ‘9fiS §}HPSP@$A é%a%ktapng
Vergl ﬁa: :gleldits?nﬁ%t@bdt@%mt t}redndshz*ohemaﬁ@ |thﬂ@e&él Bl gWingYy W@\/ieritsdown Rg

. sai u S i.c,st.a ar e e -
‘needs of H’S’gp # l‘?argf"&‘T"gl'i‘thgi‘to'g‘lféxp és‘@‘f‘g’ﬁghe(ﬁ‘gd( ;E’%E% ressrr(()%] (3)
is F[err]nmﬁ{entot]liﬂt presz}w@enséldgbei'mpent resnmtm ce(liﬁrhnemdmfagdralilﬁﬁfal

i e BT S o s e ki
] i

4lerr] Y ePbﬂ“&FeF’r i i[Teex ?@ ed%ptli‘f" élﬂcfﬁt’rcochgﬁ aﬁ)’b?&fﬁﬂam c

lift of feest be)gthbétlﬁe\/hﬂ]laxﬂwthh\/fwérs,() 4@kp|€m(ngdwtennmbd by thel reedseof den

;Lg'm;h%fbg BB R il Y Bl AN 33 L LR by o

er -rea err] to said bottom are set one
on ei t her theoegeds %'rgé)and aft. Said [err] is the matching angle of said a,

and its spe- &Nplm@g@d ds&lar‘iﬁécbrrmlﬁﬁdl adendinlsaid stvell ghidewaredds efgromei gn

and refer _L 0 EP]%"%; h. ghaﬁgg of .
-sai d Waveé‘-mr;i g’%?f% uar |s %rﬁl 4}?6 :’2%3510}?9% pr o ring
sai d hul | tapransklengi 8astion; wi fspétﬁr Ving <A A lighformms -
wher eat t ERlikdRA dOdoEHaEl Isttoned 0 Thetate widilslof saidigroﬁveyrszﬁrs d‘lhe:oﬂcalved@thmﬁe

having & 't front-en d 5%k egggovgncfiengnnggﬁ{caﬂye%{to %2 bottom is on the waterline or
slightly lower during said hull in static state. Said a and 2r are determined according as the
needs of design and referring to expressions (3),(4): _ o
*Said Expression (3) is Fo =4pU%2’Q sinf sina. . (Fo is the additional hydrody-
namic thrust offered by the swell guideway) »

H tanhG 3 .- H
where, Q=_i_'__a£___.—k°2[(—l) '_JHH sinE“+R'-E’-:|,
) k& coshk b o=l
2 _A 4 z_ﬂ_
H =4r'+Ak, Hz—y—?-, H =AG o .

A=2wb" +ab'r +8r° /3, ¥=r/a.

Said Expression(4) is Ls=4pUaQ sind cosa ,(Lo is the additional-hydrodynamic - =

lift offered by the swell guideway).-

-4, A planing - vessel -as- claimed in- claim 1 whereby the smd pair of wave — splash'"- e

guards 5 having lower front and higher rear, which forms inclination B to said bottom, are
set one on eithei board 2 fore and aft. Said B is the matching angle of said «, and its spe-
cific degree is determined according to the neerls of design and referring to said angle a.
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control ‘system conprises water - jet propulsion plant 7, po r*"@lséiﬁ’it-:—'—@%t“
rudder 6. In the space be- tween 'ﬂﬁlsﬂeedHislBeéhmﬁkdced/aterl i ne Huri ndfEHACED

vessel in planing state, at the re in inner stdes of said
bot h boards 2 bel ow sai d deck 3, urface one or nore

wat er-j et propul sion plants 7 are p05| ne ose centerline is in the
m ddl e and paral- lel to the hull centerllne (vvhen onIy one water- jet
propul siop,pl,ant is, set) ose,cen-.terliné tr| al | araIIeI
P T he: hol THCBES 1A ot O SR8 B o1 BParos 45 s floptieding. e

pl ants ar ehgfﬁty)low&]dgnngmd hulbm s!atnd*tetenecessary pI ace by joining

conponent . Pveégt ‘Wﬂer?af' faafl sdll Ande-by
one correspondl n to S ] et near ecsio ders ar%nf | xed
at the st &yay may [foRe a@ﬁaeyﬁrgrpme arider oo g axis 18 of

sai d rudder 6, ASpluungadssulpasvumemxeelwg \ehaem%md&&bﬁxlsmldﬂd oorityol astambe

o ooy Eomin)ss ikt BrPESRn gt o e, it 8afd Rl e et Spale B

work, des wme@xchd@k@wdtmtbémdunng theevesael urplammgtaw, @vthevear frﬁeldzlé%leel

turns or g aidr siés & B&r@?'&l&sﬁﬂi&cﬁ%&ﬂlﬁ%t& dupfaBdibnd & mékel Vi Ng

Sther “’Séﬁévétg’qﬁébﬁé‘é&‘é iR e eitionst cubree cendfieor %tﬁ%&ﬁs?n&ﬁ%{ °i4 e

0 !

c|0| nm) des lalito iohe hell temitértine (whmﬂlyonemteeﬁgeu propd.wau plant isjset) qrrvimsé séron... -

pl.ant) qr o {"ﬁﬂfﬁﬂ%m @M{HEW

bottom cen%ljnﬁfﬁqr&b\gsen @ are a pélrprl’b %@nﬁ%ﬁgﬁﬁiﬁm{ly on

pl ant 5) aFR % om 1

; Slr dléﬁgsl Uecsaacutebetckt::bam aﬁt\&ﬁhnﬁdud ar@det ioné by ehe mttbspmt dingstuedaid jets -t
. no

way., id d%rsb@‘age heal gtz }{eost&ﬂ fhie Aaﬂl?gt Oft itk B

enter sal r |n Ing_t 0SS

in pl n
of wat er Wigﬁﬁwwsa °f§‘1‘ I jsclinked %héfegpn%w'yew%dn i s
made t o beauddee nayastdo. be/designgd anthagitwan 33k opdescrad admg said pdtating dxisyhehatisn -

sal.d broPuy, ehpike 3 BOLHNA. aaesafetge Wi¥erdl RO FBARherP 1t WREL" 2wk, AeltBhded
.pr opuI Ston Sdgve%mped mthstﬁe water — jet flow when the vessel turns or stops. In the. engine ...
room 11 said power plant 8 is put for driving said water — jet propulsion plant 7. Said
. power plant 8 may be diesel or other. power equipment. The longitudinal centerlineof the ...~ .-
water inlet 14 coincides with the bottom centerline (there is a water — jet propulsion
plant) or the water inlet centerlines are symmetrically parallel to the bottom centerline
(when there are a pair of or more water — jet propulsion plants). Said water inlet is set at
‘an appropriate place of said bottom 1 for keeping enough distance between said water inlet
. -and-said swell guideway, bow stern-end, said both boards to ensure that the air can not
enter said water inlet 14 during the vessel in planing state and the loss of water head along
the way and for local area in the water entry way 17 is made to be the least.
7. A planing vessel as claimed in claim 1 wherein said propulsion and control system
may also adopt propellor or other propulsion and control systems.

6. A planing vessel as clained in cIa|m1 wherei n sai d propyH=s+or—amtd—— ‘
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