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TI TLE Wave Pow r CROSS- REFERENCE TO RELATED
APPLI CATI ONS Toi s application clainms priority fromUS

January ZO, 2006 (Docket JUP 001), US patent
application No. 11/430 6447 , filed May 18, 2006
(Docket JUP 001 - 1), and US provisional patent
application No. 607841,834, Filed Septenber 1, 2006
(Docket JUP 001-2). Toe entire disclosure of eaco of
toose applications is incorporated oerein by reference
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wa?:[a%ower if any, being converte into other useful forms, or wasted). However, the
invention is also useful when the float is held in a fixed location, e.g. by an anchor or
othier attachiment. In preferred embaodiments, the invention makes it possible for
unmanned water vehicles to carry out tasks which would be tedious, expensive or
dangerous to carry out using vehicles operated by human belings.

in a first preferred aspect, this invention provides a novel wave-powered device

which comprises (1) a float, (2) @ swimmer, and (3) a ether connesting the float and the
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In a first preferred aspect, tois invention provides a
novel wave-powered device woico conprises ( 1) a
wo b@ang7102) a swi nmer, and (3) a tetoer connecPCTYS100E001139

float and toeswi mmer; toe float, swinmer and tetoe r

bei ng suco toat , woen toe veoicle is in still water,

(i) toe float is on or near toe surface of toe

water, (ii) toe swinmer is subnerged bel ow toe float,
sWimmnagg (|||) toe tetoe r is under ten sion; and toe

&Werﬂﬁ%ﬂ SOfRhEs bAG ey b%lrig\fsﬁaﬂhélpﬂrhenahen@l'ﬁcle is in still water,

it udi nal MOI C
() the 80161 06 Nego T By ace pr Bim patee GOATe RIVIING” [t piped below
the floa®ar AN) @ tethdris WAder ksdiomaanvt er, (i) oas a
confi guriation woi co coanges as a result o f toe wave

nthe SWIMEEd COMBbrisiiger acts wito toe water to gene rate

f@5geS3 Wik drasdyi I9aViRY @ (bAGItSUNBTEKiS] ané d irection
oaving a oo rizontal conponent ggerel naft referred

t@b3i npfip systermAhich 63 } 1SBaLEsd o FiebpsyD) CorpTses 2 fin. and ()

"Whén tﬁéd@%fc@ i96h WRIVR-b&a R Rkterd CONpOnent conpri si ng
a gene r al l)@]/aféjam nar surface aga i nst woi co,
re

wave- péhe agprdiguratiomwiiehechRges S Mfeéww?éfée wave motion,
water gxgrts pressure sufficient to subst antially

i nfluence toe novenent of toe sw nmer many. cas

toe wafidr visggracts wibthaaatent 6?”%??%@’10% W%h 6%“‘2&?/'“0"9 the
be t oeg@imRel il aQilu*echShqﬁIvméSMr&@nféJc@ Jﬁcfr%rﬁl’(heremafter
points o n toe sw nmer body.” Toe "I |tU|na a xis

of toerefQiraddp skoely as dr & rﬁprﬁ%’t@é}'i@ I9N'Y verti cal

PTRO€ertn MAMds WREAhdrefm BNSHRE é@&r‘ﬁ%oﬁ@ﬁﬂcé rl@m?q | lg@ﬁerally
is in wave-bearing water. Toe fin system pr e er ab

lamingr srTaGmagaBROWHICT, Whe thenwayePayETed siVige is in wave-bearing

waterf P IS ePREESIIeSSkfiSient td é)bétbnﬁ@ll&pfriﬂﬁléﬁcé the Iﬁnovement of
for exanple a gene rally | am nar Woi co rotate

the svgpner. 4nmay gagas. tbe yyatenveliclp lnglqdeg t)(\fospbfnqr%tflgfs, Which may be
the sif@®r iffdriini, SeRORPIS BiffeRehtISoih@Gh HelsARhnRrbody0fThe

toe sw nmer dy), toe axis of rotation o avin

"!ongn@@mal@ms"ecpfathe@mjmrﬁert Bodypbesin theegeny yw&ﬁwq@@difg@@ng which
the sw‘ﬁﬂﬁﬂe? Rfove %&?tHédéﬁcWﬁT %@élﬁ'&rw Whater( B) It

nprises (i) rin, for exa %enerallylam
lene ﬂmyétsemarafeégbla hasuat lgaﬁ (ancipé 63 Qs af Psre @) tf\f following
charadtdlisgsss-of rotation g e ne rally t ransverse to toe
ongi tudi nal  axis _of toe swi mer body), a nd

e(Aast it coptriiseenting for gxagnie cayenyp y!ﬁmr}?g f"*h wmaarotates about

| 8abxiP6f Beatich (8§ adn bRig Sf r@ﬂathﬁf geferall tfbr@v@ﬁé@f@fﬁe@ongutudmal
conponent suco as a nat ural artificial rubpe

o e SBTEIa ROyl heche 68 ratafion SR Gweel Giaionship to the
esginlef BbHy viiéh tAdRgE B W HENERSISASE e WavéRaring water.

C(an)f ! gHrc%Hp()l'ge%f(l) a fin, for example a generally laminar fin, which rotates
about an axis of rotation (e.g. an axis of rotation generally transverse to the
longitudinal axis of the swimmer body), and (ii) an elastic component (e.g. a
metal coil spring, a metal leaf spring, a metal torsion bar, or an elastomeric
component such as a natural or artificial rubber band) which is not part of the fin,
and which deforms elastically and thus influences changes in the configuration of
the fin system when the device is in wave-bearing water.

(C) It comprises a fin, for example a generally laminar and elastically

deformabile fin, having a leading edge which comprises (i) a relatively rigid
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toe fin systemwoen toe d evice is in wave-bearing
water. (C It conprises a fin, for exanple a gene

wo ado7gstiam nar and e lastically d eformabl e fiPCT/O8200710p1139

a | eading edge woico conprises (i) a relatively
rigidcentral section woico oas a fixed spatia
relationsoip wito toe swi nmrer body (including toe
possibility toat toe central sectjion rotat

b
weatsal seetion vihigh bas adixasysratial i%at'%a‘ww'ﬁ? trfe Sithnier body
g{&jdlﬂg%ﬂé gm‘é’%:fbﬂ n%ﬂ?aﬁ%'@éﬁ[rab@é&ﬁon poteltdd About an axis of rotation

t t board t It . .
rving sdiieckapaieheslatpnSbANITEIe SIS BPAkZATH 6) algtivel
QFé?SrrﬁéblleyodtBHbﬁﬁée&%se l astically defor mabl e f| ns

or 1 nmages of e aco otoe r
c(D)vvm lt: corrmr@p@gwa gﬁnﬁra%y lanaings figg, ﬁocsteé?rfm{e é\efﬁegenera"y laminar

reﬁH ¥Ia§tlké®{)8?fo‘ﬁ‘ntaﬁ d fis WhieH éHa-d hiidbr Aih§eSbf bash other and each

|ns (¢} pera In a manner Sim
tCD‘ wlnieh potetes abofit ag asisobrotatien geperaly alioRgd With ﬂae longitudinal

bé)(lg)bf ﬂﬂ@s@ rh err%foﬁgr(g ch ‘Pi %pre‘?éfé A & maee dinliar to the pectoral

oe r era y conprises one o r bot

dfnst o af fidh oWhegwmarqbaénrdslap@igare referyed to BefRIP ,a§e"§e§toral“ fins).

nﬂ‘?e LARE B?éf[ayatfi{)( QE% SPESth éfﬁhe'f@)ll&ﬁm@rélﬁécﬁanstlcs -
onen WOI CO sm S ata and /or e |ectrical

p(ﬁ/}er It ComprigesTas ell@@ti93|bf deformgble awMPeses one or

g@r € oIft CBREP s lef%r‘ﬁ%oﬁ%ﬁf %ﬁcﬁ{ ir?ﬁél‘ﬁﬁs datd @hdHr electrical power.

ri ses substantially rig ore section
rﬁ'luis emmmewmdyopnef,eraélsacmménye$ oBgi o Boreof e following
e, and a substantially rigid aft section,
érjffj'éfensgrkggel ng atta coed, for exanple, to toe.fore. .
s(@)t i ol coamutistesea Substgygaklymg@. fete sectebea migiggction which is
e r I
SN RS0 4815095, 40 o RRIAOR S on e
clBMM@aglabmheq Liosrexample etsothei fege sgaligvsnd theohie system being
14T SxadbRe s M ROWiRBh, and sensors. (1) It
% onhe re substantially vertical fins
whiXo Itichmmises anseooiosacampanastts setecdod five et%‘avoalrequment,
t
SRSk SESRPOPRUAARERE P eBRlaR, steorng
memmpmentsam:BBBSOl§Ldemays by toe tetoe r. In one
CAPOYl FRinord s Gl BFFHor 8 EaIRAY Yol Finkahichamiience the

ra| 11 ng I CO can
sd)neemtatloe Qf\ﬂ'nmmlmmaf kodyt ini therhasizepialitlene., Sachdins en help to

t8§laﬁ%'m§ e{ragﬁ3 Qaét?\d orlﬁb@%t\éﬁbﬁ oFTRE lswg%rﬁérz\ﬁﬁéﬁ'lt i pulled

i rension and a lve e verti cal I Mensi on
fsndemeaﬁrmyethestaﬂwra Ipane, embo imenle the pwimmey kasly eomprises a

t f?fe& Y&dﬂ??f% ;‘ln%%ya traflin ?df rpﬁlh?cﬂ:&é‘l"i‘b@daétQat%tdet%rstéeﬁthe swimmer. In

conpr i gene rally t ubular oo
ualstmylamemopeneoir al part nét%swwnméWy has a relatively small

horizontal dimension and a relatively large vertical dimension; for example, such
a part, if at the trailing end of the swimmer body, could be actuated to steer the
swimmer.

(J) It comprises a generally tubular housing, with pectoral fins which extend

either side of the body;
When reference is made herein to a fin or other component which rotates

about an axis of rotation, or to a component which is rotatably mounted or rotatably
secured, this includes not only the possibility that the rotation is about a single axis, but



10

15

20

25

30

35

e itoer side of toe body; Wen reference is nmade oe
rein to a fin or otoer conponent woico rotates a bout
w@2007a8MPB of rotation, or to a component woi CRCT/ES2007/001139

rotatably nmounted o r rotatably secured, t ois

includes not o nly toe possibility toat toe rotation

is a bout a single axis, butalso toe possibility toat

toe rotation results fromrotation a boyt two or

also the passidity. thakthe setationirepelts frant rofation a‘*rbé’lult Byro @ ragre.axes (which

may b@! Qﬁt héed ¥ U0 PaPARet kP ehih Hthed! ah@ehd Pb@él'bﬂﬁy that the rotation
invol ves a continuous relative notion o

involvga et eorinuasts reiative motipe of pdiasiané Renis, of é@emor&tbﬁw@mponent as
for ex%@%tﬂ% g)?ﬁnggfiﬁ% lpgf't & 4 hiexbR fh fé fixdcBahdi ¥6€ rédtbfitAG flekBle fin moves

_ oe | fin noves relative to (i.e. "rotates a
relativedat(i-p- tretates abeupathe fixed paglecond preferred a spect,

YR d §eé;6w& }éf‘éﬁeg é?ﬁéi?sth% .Wﬁﬁ&@\@?o\r.ags wak e ww&éa water
Woi CO conpri ses 2) a swnmer, (3)
vehicleavhjeh rcoemrma {1 fﬂ)oﬁaﬁwﬁﬁ@qro@)m%rr corzﬁrﬁptm the float and

the sv@wﬁﬂgp%(ﬁ)ﬁé&%ﬁ&%y&&ﬁt théﬂ&ﬁ”@%uﬁﬂ%rtﬁ{oot%tﬁer being such

suco' t'oat woen'toe veoicle' Is in still water,
that, when tl’tfeV‘f»‘WQEi isjig sdillwaser, (Ndhe flogbis anor aear 4he sugace of the water,
(i) the"‘@\kﬁl?me("lé Eub%rﬁc‘—% BRRIw trie ﬁé‘@l”%rrﬁe(ﬂl)k?ﬁé WheP s @&t tension; the
toe oe r 1s under ten si'on; toe sSw nmer,
swimmes rwftl@'eﬂwueblcl? isgniwavgbearea Waigr atesactinghwithdbe wajer to
generitd ﬂ)r{:é’? WHEE Idve #eNR uﬂé &n bR GRDHAI &Peé’ﬂb\he toe
veolicle in a oo rizonta irection; toe float
the fload wpmpyising a saielite- rqf@r&r\ge@lrm%n §@§$@r on sensor; toe
the svﬁ}MrHEP&o&%gEgigS@% éz%%stog vﬁgf‘lz Q¥R gﬂ?%f-’t&z “ﬁz tagweorrllzr?élt%l plane, and
(b) a Sfeeringactuataritand conput er syst em (a) bei ng |inked to
the co?ﬁ%&@?%%fe?ﬂ %ﬁ@éﬂ% 1ink8§ t9thé 'péggfo?il se?%?)?otrheaf%’nid?ﬁal sensor and
contai ning, o r being programabl
the rugder, @nd (b)mnt@mmgam blemg:@mqramm@i@lestpe‘émtwg wstructions to control
the stéérlrﬁ’gﬁ 9btddiof ﬁlsr%%gﬁgsé % S frﬁﬁ‘gtﬁé PH3iti8R sensor and the
ositlon sensor f oe 00 rlzon se nsor, or in
hor:zqné@;am@@rt Qr i rgsaPsse &élginﬁlﬁjrqqed)\fﬁchf@@h@ Sengopondae vehicle. In
the wé(t%? VEhRied Bf IREs ¥R a5l O f%e ﬂ'fvetn%%nsﬁ'fé)m"ﬁm%?zﬁéferably
toe invention, toe sw nmer prefe rab rises
compiieriyadnglysand A fsy%yséﬂﬁnaam@mgrtg the ftréfea?mer@tof &he pi‘e@ntlon but can
comof WORILIEBLEN (e EANRTELE e N Y  norcon
directionzontal d irection. Toe water veoicles of toe
| iye Wdt@ﬁv@lfuk%srbfctﬁgﬁﬁvérﬁl(ﬁ Sttty ESn'fdri%@ta 8 Ié‘flébﬁﬁrﬂ@a single
SW nmer, toe invention wll be coiefl e scribed
SWIMMEE, @%ﬁ;ﬁr '@N@@t'@@ will g chigfbr deassibadewith rpigEgaee tq §'é°h water
vehiclb8Y W&V, td #RRbN ‘?ﬁc!@@é§ R bb&é’xbleihétQﬁefeels'rﬁore than one
nmore toan one float, and /or nore toan one sw nme
float, anq/oe xeeRs Bag ingvEnmesdor %ﬁ@%%@&'ﬂ@'ei‘%tmch?? tgfa plurality
of swnﬁ% 40 tlﬁé svﬁr?n‘ﬁ*néﬁé" ﬂ@%rébl@rtf&@? %Qléﬂgl*%ﬁilg'i‘\%da by'aablh}‘alﬁy of tethers.

lurality o

p'rneEP émrcéer%fesrﬁécaquc&utblsl IRVRIQH RTPEG? aégeW%@fo@fdmg wave
poweMR/hIthd:&QpW@é‘@ p%ﬁ@gﬁ AR SQBHIRES HeArsN8r 3ebRY pfferred

according to toe first o r second preferred
aspect of the invention in a body of water which has or which is expected to have water
waves traveling across its surface,

In a fourth preferred aspect, this invention provides a method of obtaining

information which comprises receiving signals from a device according to the first or

second preferred aspect of the invention, for example signals from some or all of a
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aspect of toe invention in a body of water woico o as

Or wWoico is expected to oave water waves t raveling a
wee@3msivs surface. In a fourto preferred asperCT/USTH0T/601139

i nvention provides a netood of o btaining information

woi co conprises receiving signals froma d evice a

ccording to toe first or second preferred a spect o f

toe_invention, for exanp al s nme or all

pluraligy of gych Q?Vt%?so%ms%}i%“%i e%ﬂ@ég’?’ ?66;@?9&?%\/'%510 000 o
I Inld fifth (¥Bretréry BSBSet, tHils nvidnitiba Jroeicessr £ thethsgeflobtdining
i s invention provides a .netoo

informatiogy WaICh#PMBIIgeS eﬁﬂwnlge@@%&ﬁ??ﬁrﬁ&g&vgﬁ Beyice according to the
first of §§&5|ﬂ‘? Bréf¥rredopeee oﬂﬂ?@fn@bﬁﬂoﬁ Ofokr @Qafnﬂlétsngﬁa@ egemded by some

referred a spect of toe |nven
or all gf g@aargh?ye@fo?%udwcg%rf@r sxamg ¢ & 0§0r9ru1?0§%59 dgvices.

SHER stkiR Hr&Rtred Q8psotafi mvéniioR. ;:Q@@id@sfa A&tRo @ @6r @bntrollxng a

evices. In a SIXtO eferred as ois inventio

functipn 6f adteyiee ﬁé@%ﬂng theyfrst or Fef pr ﬁé&qdoﬁsr%ﬁct&f&he invention,
the m%mdbec@rpﬁﬁgfrfa Shdifg lsfhdld Estheddéviegcond pref er r ed a

toe 1 nventiron, toe net ood conmp r|S|n
a seynairspreerred agpegt. dais, inyentiprs BRI B%?'ef#qaéa syitable for

use |rfﬂ’\%°ﬁrst BPsééohcﬁ‘}é?é\‘bh‘é@ a6t dethdpvehtibh QdSfo? Wtﬁé\'%lﬂ'poses novel

or use In toe tirst o r second preferred a spect of

swimmges puilebieifonusadn the fiet 66 secong 96% fesredasregt o iperantion and
for otﬁéF 6%5?8&%0\5*@?:4 $ydtePB sfd;tb%te fbrrus%ﬁﬁ(?cﬁé fﬁé@éﬁéé%cﬁpreferred

toe I nvention and for otoe r ROSES
aspedtion lag ramionANGRITOher PUSESER B8 NoVPLIRG SHablBgRGUSe in the first

and sBESHE b\"@f‘érr%oeé’ﬁ?éctQEf M@m‘v@ﬁﬁ@ﬁ 'a‘?lﬂ feRethsY p@heses.

purposes; and no vel fins suit e for use in toe

f I an eighthsuetaiedpepest; s w\@ﬁ@@ﬂéoref"dteééﬂtw*‘e?ﬁ"t%ﬁompﬂs'ng two
or mo?é‘ At cOE PPN hBEEES to bEséYnBléea IR RECSRIIAPLE the first or
pect, tols invention provides kits of parts
SGCO%W@@G@\@W* of thepin¥eation.oe conponents needed to
assenble a d e vice a ccording to toe first o r second

referred a spect of toe invention. BRI EF DESCRI PTI ON
BRIEGDESERIRAVPNERFTOHE DRANYINSGSi s i |l ustrated by toe a

C‘ﬁﬂﬁﬂ’f\?&ﬂti&@x id .mwea byvmb%c@nx&arqmgaf-anms wrﬁmare
not to scal e. gure | S I ag r am of
daagra/ramaicICeanangmcegceﬁeaergl@rea1 rSea é’i%@%@ﬁ?l"bﬁ‘?@r aﬁhqci%sﬁgures 2 and

3 are cPEsUSECtiTh<LEN f‘ir?s‘, fbr%s@ﬁ‘@e‘ﬁ%‘m emdddiveid nguii*e 4 is a cross-section
cross-section of a tetoe r. Figure 5is a d

of a tethg-afigsred sonblask dggramor p GEe! 6YSiEhs FéQLH%%SF%WS a path for
a statorekédping-wsep! '\/BEld{@t ?\'gd«‘&‘?‘ ig| Lpefdpdetife Vidw o@ a water vehlcle

perspective view o a wat er veaoicle. Fi gure SOOWS
Figure Braiiaunt dlﬁﬂﬁﬁﬂ@@mﬁ%ﬂﬁor@? oha fingni Fﬁgwegaf & 'gure#% HuP @egspect've

view d)ﬁa Wa@@r‘ §é}ﬁ§kz‘ VEIgUrEWoas an é’l@é@edV@éﬁsﬁb@tlve Riedv b paf of Figure 9.
e nlarged perspective view of

Figures @&Aete HHASPEMAReR e 'spfaéloaﬂofégﬁfﬂmpa'f o8 So %'gures 12-19

and 240&efdige vié%ngWa‘?eIQVerﬁblﬁHr ‘Fﬁgdr% ﬂ@lsﬂﬁ %I&\ Yiedv bEtHié %ter vehicle of
vi ews_of water veoicles gur an vie

Figure @d. \iigures, 3R dp 226 Sh?\glﬂ*fée@n? CORfi é*ar@g@n%& 8 waﬁdeh"?'e having a

flexibROGYH Ffd&é§ PE-29 ﬁfé 9lél:%iéc§10§ vidwa ofVl@sr VEitRise Flgu res 23A to
oaving a flexible

ures 23-25 a re bey Spec df\tl
23D shiawditferentydews Q,fé;bw@ ovehiglgy Figures2 A to 2 ow difterent views

of a water vehicle.

In some Figures, the fin system is numbered 0, 1, 2, 3 or 4. If the configuration
is numbered 0, it is the configuration likely to be adopted when the vehicle is in still
water. If the configuration is numbered 1, it is the configuration likely to be adopted
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23D soow d ifferent views of a water veoicle. Figures
27A to 27D soow d ifferent views of a water veoicle.

WO r00308MB9Fi gures, toe fin syste mis nunbered BCT/1IS2087/001139
3o0or 4. If toe configuration is nunbered O, it is toe
configuration |likely to be ado pted woen toe veoicle
IS in still water. If toe configuration is nunbered 1

is toe confl uration IikeI to be ado. ptedwh

when ]ﬂpggts fedinodrehing thenyave enst. ther teasionpn tt@g éether is falling (and

may Beef’esr'ogﬂlg‘ %Fgﬁﬁétﬁbhéﬁ i %uf‘rﬂiéréﬂ@ GﬁQQhér%}énhQur?eﬁfdP\) likelly to be

adoptegnrharn e st haadellpnit 1he tausR dnaiveR SN ihestensian on the
tetherfﬁbhsnombrég@et ifOcHafbd#ﬂghm.dmowrﬁﬁérédns it AN EHOBoFYuration likely

he tether starts to . inCrease, |f the configurations
to be ﬁqﬁa@dewhsn itie flgat wen%aafto\gafdeﬁﬁh@rfomt@ yayg and the tether is at or

close e&ﬂetrﬁgkmn tér‘i’sﬁoﬁ'f&%lé ?amomaawc%f% é&}ﬁ@&et.aﬁ i#numbered 4,

wave and is at or close to Its nmaxXl mum

it is thlee(?g)ﬂguramn hlﬁspl;g tcp@,etatiqptqu véhgn the flgatiig @ear the top of a wave crest
and trfé’g-:fr‘s%ﬁ 8h tR8 téthel H%’@\%en ﬁed Ut isSoHRURAE sk %\pé\,er that the

be adopt ed oat IS near t
conﬂgalromoﬁmfun ayietennin p@félp@rw%rno@ RECea3Fdy bl$af§1af shown in the
Figuréiecreased. It is to be understood, however, that the

configuration of the fin systemin practlce w |l not
necessarily be that shown in the Figures. DETAILED

DETAWEEW@O%F‘WEW\@%# bihe Summary of the

I nvention a he Det al | Description of the
| lmﬁém$wnntﬁe'vmth<aﬂmvom§ma@z®@ g nogatbﬁ%mo@ggpt«on of the Invention
r Cc

e, SHEER ST AL B rk e e bl ftures or oo
inventign.t Hds itombemnd@msmdtthotstfwé@plnsm PBWGI inyeptien imthis specification
includBesHi @&l%%fﬁﬁhé%ﬁs BF fﬁb‘t‘? a%ﬂé%&ﬂf egeqfdJrr e(‘?ém;'):l%r where a

exa ere a particu eature is |sc ose
particylge f@@inf%;adl@ﬁ'Oéeganttho,Gpateﬁof)@dqartlw!saaﬁp@gﬁ,@rpartloular
embo&i’i@é’ﬁ’t‘ HPBt arﬂéulér ?ﬁgﬁl}rbc%ﬂa@?egthgé%ﬁn atlélf"BefLﬁa%thrtS tiré Bxtent

al so extent appropriate, in
appr ooaﬂteem ﬂtﬁf C@mfﬁéf Obﬁﬂﬁr adrtieulaspereds, %mﬁb@dllfﬁ@ﬁtssa%&lgures and in
the infeiEregendafly| T ikhfisd WSBtdrﬂér%Bertﬁé# this Hvérfiloﬂllﬁauﬁes all novel

e undeérstood that this Invention inc

featurpa sisplesediherdin aad inaotilimitgddo tbermefarreﬁ pspeets affilae invention set
outat;y\,%ferred aspect s of the invention set out above. The

term "conprises" and grammatical equival ents thereof

aflee teyey"srspRiises Anfarammaticat eqyivalesteierepf aee used herein to
mean $RAPSREPERmERE ¢ &I EBﬁTZ)onéh?so%&{eel nté‘rﬁeﬁgtéte'?%lréﬁ tlonally

present. For exa wat er vehi c risin

presenhhf@hemﬁh @ewg’ferd&hﬁﬁeﬁo@msm-" &or"vehi rPQf@lwﬂ%ﬁSh) components
A, B 2 & c%ﬂr%?ﬂﬁﬁténtﬁcoﬁﬂ fts 20’8 SR8 C?Qi}tc?drpc&%lrpﬂbb’only

conponents A, but al So one or nore ot '
cornp%%én"erﬁ andfh @Uit @lsm oRe of ;e other compenepts 'ﬂihﬁﬁ@rrm "at least”

fol!owéé Hﬁfsﬁﬂuhﬁfe‘?'lé‘ u"s.@d qﬁé?@ﬁﬁotcf@]&é @i’ié sPth gf éQQBSe begmnlng with that

aynnln wi th that nunb (whi c e a ran
numbﬁa kigh aRay,pger rangq bawngro@ tmﬁrrhmn /F O wmﬁrdunﬁgdonondmg on

the vatrmléfséin@t&@nr@oj)ngr&%aamﬂé "af:l%rasﬁmﬁféa%s florls@&tthn 1, and "at

neans 1 Or _nopre’'than 1,
least 80%" means 80% or more than 80% The term "at most" followed by a number is

used herein to denote the end of a range ending with that number (which may be a
range having 1 or 0 as its lower limit, or a range having no lower limit, depending upon
the variable being defined). For example, "at most 4" means 4 or less than 4, and "at
most 40%" means 40% or less than 40 %. When, in this specification, a range is given
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| east 80% neans 80% or nore than 80% The term "at
nost" followed by a nunber is used herein to denote
wo b@7e8m9IDf a range ending with that nunber (whETOS208%001139
be a range having 1 or O as its lower limt, or a
range having no lower limt, depending upon the
vari abI e being defined). For exarrpl e, "at nobst 4"
nmeans or less than 4, and y 40% ns_ 40% or "
a5 " (4 B84 NURERAS 03 STROR NS STSKRdI 4 MATPH - 1 Jg8 humber)
this mb%ng'é’n%?ﬁ‘;% whb8e fdwat lirAl id el fiks® nﬁmtﬁe?@lt!iwht;bﬁb&mpermmlt is the
(a first_nunber) %FP econ%ep ﬁ% LS h
secongdgHyabapoker Pmlq'l M pdotinetest r%rt %1 et %%a%agéngew ose
lower Hﬁm% é féEttaHdSwﬁ@% aageﬂmmrtug‘q%rfeet:mrh@wﬂﬁé eplurdlr OmGtiple”,

feet" o r feet" means a range woose | ower
“plurahﬁymaﬂdu liplicily ar@U%@B@@rﬁ'ﬁ&@r qGHF WP ST fRORE e tiy ltems.

terE?e r?*éi‘éﬁ&e is nmAdlet hdtefh to a Phethalli domp@élflg two or more defined
ICclt are used oe rein to denote two o

r
steps rtheclefinad m@sm@rﬁe camiadeoutdnanEer 97 FiEUItERS Y, (except
where me%dﬂm%I e Q&Pé trdt D sEIMAIY), DI Refiddesh ébﬁaﬁally include one

steps can be carried o ut in a

or moge ptrsﬁrmjepamm pie castesheutRafpee apk of 4R @ﬁfn%&§F%§eMeen two
of thetd@{negi g b &¥dr alPi dSmdPéepd (éﬂeeﬁtﬁhh@rréaﬁe)’context excludes

Or nore otoe r steps wolco a re carri

that passibaityr éNzﬁieﬁ? referensee § repiadereindps| f'rerie?mﬂesﬁc‘?%' %lﬁments this
is gen}a‘?ﬁl fd@flé [?&dld%hﬁﬁéatldh Bulds8E; @nl'e%s Q€ confhit 'ﬂ@@uﬁé@@ﬁﬁervwse the

oe context excludes toat possi bi Y).
first apgseeondialemets an hadbesamaprdfiterent, g re&?f”&m?éo a first element
does ﬁgf‘r%ea‘f\ th&FBYeRoni®léHehs xélﬁé‘@e%%'rlllw pf&%@nt {®bugh it may be
i'cat I on purposes; unless to€ context reguires
preseotlodVhare eeferense isi nade hsieiadedal o8 "arRhelsMmeta '%é’oﬁéé"o" exclude
the po}%rﬁhﬁl tﬁagtHefrfa%rrS Mo &Wﬁof@&%f?B@néﬂsﬁeﬁbééﬁwﬁe}éf@éontext
nean toat a second [enment i's ne cessarily
eXClU(ﬂﬂ%ﬁ“@itpC(SlSdUUgb Rar exgynile. p’h@é%ﬁ%fﬁfemhse’"ﬁéﬁéleéﬁtfbtq %fm ora fin
syster[ﬁaﬂ‘?e g%r{'\ﬁﬁé} defy %d f?ediuerﬁf‘ dc?e g%@?ﬁﬁmsé NS of Hfore A or fin
e toe poss rearetw or nore
systemac wrmremn ke (rt.e@@rpme mﬁﬁrqrﬁeV\ﬁtﬁfﬁéﬁfef@&@q? irlewdephgrein to two or
more 8?&%9@ 'tl1i|¥)c%oe§q{ot@§émﬂr he POKSIIHyRhEE BCEvd Sr FRSIR Qlements are

in system ‘toe sw mer can
replac(a;hlqy farléqa@hmwbét)@r gyeaigﬁauw@@rm@leemenmr@wdlﬂg the game
funcﬂ%@e%’éﬂtq’oﬁere"mb%n‘@g SRITRS R 'F?o@’élbﬂlty)f Fer @tample, the swimmer
reference is eoeren r nore e
body heedhe §in systers ansetogethnr f@f(@lﬂj@l‘é@i%é”%@é@‘lﬂ)‘l i The fyapbers given
hereirl gﬁgﬁwoo@Eoﬂgtrr@e@ Wﬂbqaﬁtuﬂﬁ éﬁﬁbﬁﬁﬁﬂa t@’th&r'&ﬁﬁ@h and expression;

g reater nunber o ements provi

for exemnles eaeh NEMLEsie epbiefbin @W@@%Wﬁt%&@ei@(&%%éﬁ? G&euracy with
wh:chﬂ?%éh Rid inetlurddPby PYARBYS cthSnﬁdWéTWsé@g%’ tﬁ’é‘sié Eﬁﬂed in the art.

fin systemcan togetoe r forma single unitary
Thiwlempiheswise netgdothe isfaresgesita ”B% p@§ﬁl§>mr19eanwslhépe ofa

compbA&nt &f f%}%l@leﬁﬂf&%'tﬁé@péﬁtléﬁiﬂbrarﬁﬁﬁtﬁ% whiedh the vehlcle is in still

expr essi or exa a _co nunber is subject t
water, A aERUIPTIUS T @%@rﬁbss #PeriliGRion IBARAFaNGFL Wikhdhggtefinitions

glven{%béﬁgebri{ﬁiﬂf?ﬂﬁmﬁ%&ht%%gén seRygntional Iy used by

In toe a rt. Unless otoe rw se. _no

t Jeeading siged {ot leading pod) andriralna egaso spretrailing end) denote the
front SR4POAERIfed %%p\é@f?vi]g{/ &f 2Sirebr b%ér%tmﬂﬂ%ﬂt'émwa% Pdhver causes

soapé woe n toe veoicle is in still water. Various
the vehigigstogmpue f@eardn to is specifi cat| on in accordance

Whit O Qi O i ideilot® Rstations relatively near the leading and trailing edges (or
ends) respectively. ‘
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g iven a bove and toe furtoer d efinitions g iven

bel ow. "Leading edge " (or leading end ) and "trailing
weadge/08710pr t railing end ) denot e toe front BETUSMAT/001139

surfaces respectively of a fin or otoe r conmponent a

S _wave pover causes toe veoicle to nove forward.

"Fore" and "aft" denote Iocatl ons relatively nea r toe

é’g@%@% d:ﬂrg? egr@:cbr ondgﬂ lie gg?@‘?@f}e@t@ ¥grica! plane which is

parallél tdXheergtical pliine Qvlﬁch/ﬁfdlud‘é)d thel [eRgitu@inaPakis dfahalsv@inmer.
to toe ve rtical ﬁ ane woi.co includes . toe Ion%tudl nal

"Axially glignes' defiotes A tion xyhigh ligs quqeﬁﬁlgﬁm thesrical plage which

.ncnudbé&tﬁéu&ﬁgumm é)&l@%fﬂfé@/vrrﬁrlde‘{ in toe vertical plane
vvmco i ncl udes toe longitudinal a xis of toe swime r.

ransvees degeies 8 dreation wiieh s @enetally i yertieal plane

orthogo’ﬂa' Yo itthe YeMRYH '[Dﬁﬁ{e Wh%’ﬁQnQIuHEQQHQ %@éaltc@n&@ﬁné fotuh@ alvimmer.
p ane woi co I nc udes toe axial centerline of to

sWharerefargeee is Brastedirrein 1o aderiuse wmm"%n%rafhéawn@hes with a
partch‘B'r SR fin @RAE F&H éﬁémﬁl@”?;'eh%%lw |h°a %ﬁ%bt bfélr‘u'ear"generally faminar”, or

definition, for exa verti ca

"genepqal%l@onzm'g@h et i to/be é}ﬂpﬁgﬁ%ggg gﬁat t%ggﬁ@ngﬁmge@onot comply strictly
with tﬁétzﬂﬁlé‘ular d'e“ml’t@nt Bupﬁa’cH&dSar'i dkpapt fF&ﬁtthéP:?tnf:?ééHﬁlﬁon by an

need not conp % frictly wito toat particular
amouaf Whiahi Rermittie e@w\@e@pwﬁoe i asgprdgncenwitip e ﬂ*np@desaof the
invent§dd. nition by a n ambunt woico pernmits effective o

peration in accordance wito toe principles of toe
i M #re componeants gbtheoygidalenpartsularieany slegtdcal connections, are

prefen@B 3; é&rﬁ‘ét ét¥d i Wat%rléﬁqgﬁkﬁ%rqugﬁ%t'te T3t \ﬁalre‘? and/or enclosed

ferab constructe . terials woico re
Wlthmraewagqraah askehpt syeh eaterald Hreferably, éh@memat%whlca are exposed

to the‘Wét@F %F? Pésﬂst%‘ﬁ'f% biRy- fcﬁ:‘l’fﬁgsgﬁél &b @lnattPécﬁfv%r c"ﬁbé\)’en fQfelient to marine

nateri als wol co re ex
animals .9t aiarkso wtﬁbﬂ@matﬁgalsm @rreé(amf%Ieth&a%elev@dJr¢m metals and

polym%Yn@'bdn?ch’&{lbﬁé‘tm lgd(@]é%éex H@in?ngbgarng? anB3¥Surface energy

I'e materia ected from

polymggs sueh asdPqivieiiadiuproataviposi Wmthei yehiglgiingludes batteries and
solar &é’rﬁ’é]@r(of;eme?'é?é&ﬁcﬁ?b%érﬁﬁ% r‘n%‘é(n%%fné‘%&ul?n\%@aﬁ %Yso be
Mers suco as tetrafl"uor oet ene
dlscowagedlty §{$iBg dh@@omeﬁrtf@rm de @ﬁ&eggmr splatranglgto bfl@ﬁy electrify
conduB1iV€ FhateFials/of SREUBhIE FRASIS iRl e s ViRt 4hien ViR disiodge
i scoura usi ng toe power rom oe batteri
bro-fowlrrg mtﬁﬁaﬁé‘raﬂeﬂ%ﬂ'm@) eageéwryclé masche |Sﬂﬁgg@ﬁdxyc$eameed can
ptlon%ﬂl/?{a'vélﬁé?prbrt%? ﬂ\f&%@‘? and /or to ene rgize a
brat or WOICOVVI Iod%e bi o-fouling material s.
LTela%l vabidel Feprefommbbodasignpd te migijererragasweyemantef the
swmrﬁélL pOR ItYORvé’rHe aRB3b Mnifirhiz8&hbaiffit 8¢ W?nc?s aﬁ@‘?ﬂé{%PbGJ’r@nts which
preferably d e signed to mnimze ag as novenent
move éﬁe V@E'Cﬁﬁwayﬁul The fleat & therswvimner pbbﬁghcém have dlaps which are
foldedShf £¢d hale ‘Iﬁtl’@éﬁ@&%ﬁ"@%{f whBRREFSaYB} SRIRER id %vmg forward, but

veoi cl e si deways. foat o r toe swmer o r
which fap Oé'é@@dflﬂﬁiﬁ?%ﬁ(ﬁrég vmrethe;ﬂ@@toon $wianaep is/@oving b@ckwards Such

flaps %fﬁr%?er@bfy Soélﬁgné‘@%a thaethbyd@lepPthle Mt BN of theRYihiHer in a

desnred onentatlon |f lt moves backwards.

A preferred device having characteristic (B) above can for example include a fin
system which comprises (1) a plurality of fins, for example 3-10 or 4-6 fins, e.g. 5 fins,
(2) a rigid bar which is mounted on the swimmer body, and to which each of the fins is
rotatably mounted, and (3) an elastic component as defined in (B). The rigid bar is

8
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woi co fan o ut and increase d rag woen toe float o r
sw mrer is noving backwards. Suco flaps a re
wpe@fesabt y positioned so toat toe y keep toe PEDES208TED1139
/or toe swmer in a desired orientation if it noves
backwards. A preferred d e vice o aving coaracteristic
(B) a bove can for exanple include a fin system woico
i [ i i f .
profefiP aigfi hith Aefbdoidib S5 of e stihpBIAIELE Fng fnd, which can
be thesameeor differemnte psefenaldy libdmbhindedch other @ptionally in tife same

horiz%rﬁ%béli@ﬁ%?,i aj%(f §{’e§%%ﬁ%% elggH ?)E)?Re JFRQ qo{ag%%l QBQP? ?lst?aﬁ%v‘érse axis which

oe f
is gerigpaky traablgrsa tbi theddngitudinalozxis oh e sdimelerdddy. dEachef the elastic

compP b ESpf 55k TS 5pbd P8 SR h3aRHTH Sind i to whi i
is linkedptThanaldsyicicontpenedmancior ekaoalexiErahidm arfided point on the rigid

oo, L SLPRL B P P oab 8 S8 ) 5 SrtBEbellop s for
exambingit bfl the lanexésecdixis of tissfimmer body. Eaco o f toe e

le S[t;;rlﬁ erC oﬂggi%%?sad\{iﬁé lﬁH%FaC %rééq%%ﬂﬁ%‘?\%o@ga%&q égr? for example
includd (ik&denéesllyelahdabi fin eaiiplo iemounted, fapticeatigpbatablytracdnted,

directy of pRirerly ept bEiGatwhER Sapynied] grlSia RLaTRlshdlhmounted, on

the S\ninﬁmf@_r bbﬁx, aod (i@)@@‘pﬁgg ainid/®rfa tareionr lamswbrcﬂta'sai_inéc_ﬁy@fr indirectly
tqe fin. referred d._evice o aving .cparactefistics

conngéi§a 1n e fip Byt e therri it o et Bt [ dhg Sheed andior

the extaht ¥f ihaniot@tiorf bhtheofie andgorrthe mightlbar,earpd/bo (1) thi spatial relationship
r ot at abl rect.l \t/)go r..indirectl

. ted, d, i .
betwastfie TinTIBT Booy Sritbii eHs o6 FUefaRafvyis BPdacribef (e changes in
confidiratib @ @f the Bydteen.swi nmer body, . and (ii) a spring and

/or a.to i on har .woi co i d.irectl or indirectl '
iRy feVicsdaving sharacderets Cortq'e P iaT exainpte have a fin
Systembmhi cftfr_hpﬂ@@@s g(@r)erhmﬁlasnm'de;ﬂ aad@lésﬂcdﬂg&ie&atmableﬁfn (such a fin
I N an or toe

optio4y §e}9S 1€ So eleshE corthd ittt Br 2l Byl bt Bt

compbadyitsaodtiofin @ystemf, thefiathavng d (eading gigd whidh eomprises (i) a

.0f toe cognges i.n _confj tio "~ toe, te m A
relatifiiy F3} G enips Wbl 2Patt an 2 u (s fion Bgperatly
transvi@be fto ﬁrrcleltﬁ"rgﬂl uelirna \exxisiof il’lfe §M§i§rﬁmlelr‘rbbg'y,c?n@ Qih)g’leieﬁ?@)adeformable

ene ra am nar_and. e, | astica or nabl e n

outbof i 8 80nd (op SR TBIA Py vty  gueltpack, 4 dcgeterall] v-shaped,
leadirepepgegnt, o r one of a plurality of e lastic

conponents, of toe fin system), toe fin oaving a

| eadi ng edge woi co conprises (i) arelatively rigid
The Sweinimal Bedgti on woico rotates a bout a n a xis of

T b SRS eI En i} & Ree P BRdE ARt of otnd shape

selecfdoiomaliimize didipas the @atsystem (Eudls tiex amiinener througiatHengater. Often

a swept, back, e .g. ge ral ly V-soape | eadi ng edge
tnore s 817800 Viiop Sy o0 Tabiterly EaSHgRER Iy oF Bl S to eacn
other) pieffgrabiy rigidhy, vdth Sedpaxeoaligrdd)erwitdotedr axes parallel to, and
spaced-apart from, each other. Preferably the body has a longitudinal axis which is

generally horizontal when the vehicle is in still water.

Usually, but not necessarily, the swimmer body has a length (i.e. the dimension
measured along the longitudinal axis) substantially greater than its width (i.e. the
dimension of the swimmer body measured transverse to the longitudinal axis). The
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selected to mnimze d rag a s toe fin systempulls
toe swwmer t orougo toe water. Ote n toe re is a
w@Revghg718Wi mrer body, but toe re can be a pl uredT/U§2007/601139
bodi es secured to e a co otoe r, preferably rigidly,
wito toe ir axes aligned, or wito toe ir axes
parallel to , and spaced-apart from e aco otoe r.
r | I 0.1S
lengffl & FETRMFrh G LIRF a6y SAmpRIL Hbfedt BBk fo Sl 673 to 10 fee
(0.9 {8 en) ot tablfeet GUR tndtgm\e) butsan |Ueysubatanmummat@o@yg up to

to0cP Ao Kbl Tok S8 A TR 7 ABEBURAI I bOBRS e of e

minimidt and immumulrméradnsvemesdmexﬁomsjmféhe rsemnbedyan for example be at

e LR TSR, A 1 mes o

lengﬂhera‘sthelsvshumuer(o 3m, e.g. 3to 10 feet (0.9 to 3 M

C hstri® et Thenist 5&&% oliper Boaf a0 BE sioigatpugver. tis aiso

possd)le foropart ol thes slwwameirebo(ﬂ/do bd elastically dgformabie.dfor example, the

owin 8 o B8 s N VB ol Bty onty

in thé gadical plhneg atith(tBe nmider onourdéed lomas riglll Sedtat aft @F ting flexible central

sect|§R aﬁ%ietheffﬁhsgéﬁﬁp%\o%g%q} Rérﬁ PE‘? osecgﬁp%i)ﬁ%aréﬁ?frﬁpgeﬂmﬁ central

section| Oplienailygitde siWimeverhas & denter dfugyasey Widchds apavé the center of
of toe swmer body to be e lastically deformable. For
gravi ) :
anpl e, toe sw mer body can oave a ce nt ral section
wAs furtrerfdisousised  bgiowf eneilibywasiehs bbadditibhyl compynents can be

attachB e sipaR sy ety ArabpRrats AR P afeaBy shmreti o the
swimnear ratimersthahdotine fioaed Therwet weight of thet swiminesrwaciiding the

comfegt, SHEEL & SALEL s ATE) B8 oo PR, o0 5500

Ibs (222§ kgdwior pxarkplé 20LE@ tbel(9-80 kes.e idrsl eswnpanehtieare preferably

pacefE Y S, BhESoe BIRAEERD 2 gL GO et

electsea gqdpment, decledingneatterdd  eledtaaric equipraeit, @@trvd aechanisms,

-wate%@[%twggé-gfq gk%gﬁds&‘\ﬂg:gnﬁg lngl}%]%ﬁ'gp é%ﬁzﬁ’%ﬁg%ngr&preferably or

neceé¢garly Plcddydutsidle the Svipddielr bsdyzm%:ahgjle statsilizeefing, &tabilizer
. - S a,l e
We'gI'E)tlg‘g'c‘;lg%ciJ Gik/?vl ’t%(?rﬂgqy‘%% %@]go?r g‘gé}?ecoﬂ% : ae%F%@'%%é'"s which
can fgnexamplebe plddest neartingl feort anﬂior neat theqreiapfthe swimmer body, can
for eiﬁ%}ﬁ%faé%és‘%%F@Waggre\)reﬁ%al?&eﬁcér{cfgh ne eoqh'ﬁé) g&'éérh résiSt tPansverse drag on
the swirgotarpar gémerially herigontahdinedl . anct algmcbﬁrmvwbwcé‘f mfsad:ﬂ\aertbcal drag on
c
the s&v:rﬂn’ﬁir %ﬁ?@%k%ngfﬁﬁngaﬂ fH{ égl I Ipzeg se%rg%ﬁgk?r (ﬁ%%se ursyally aligned
with té\erﬂwmypesb@ﬂy Jixesloo, steutd desnphdingoldricalty fom the swimmer body,
d
s G B iy, H0 e SR B PR, o can e
part ofenkedriikexartical dabifjzeefinal |y vertical fixed and a

I 05§

S:I/\?E%ﬁrgrécrhﬁ'édl%rﬁ hg/ﬁ @hoc%ne{ i%;%ent 5?8;@@@9\3/&8 %eodé(d Preferably,
in orderig smataiertb@ ihydreghane fram doisegemenated by the swimmer, the
hydrophone is placed at the end of a cable dragged behind the swimmer body, or on an
extension bar projecting from, e.g. from the front of, the swimmer body.
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toe swmer. Stabilizer weigots can for exanpl e be
bars and /or d iscs, usually a ligned wito toe sw mmer
whowy/osfivxed to struts de scending vertically PCDOS1008001139

swi nmer body, to us increasing toe weigot and coangi ng
toe center of g ravity of toe swmrer, o r can be part
of a keel-like vertical stabilizer fin. In one e
nbodi nent, a oydropoone is secured to toe sw mmer

The FIgsly. Preferably, in o rder to separate toe oydropoone

fTIQéT}ﬂBQt géﬁtb@tﬁﬁ%rfy&gcﬁﬂ/f&m’eﬁmlzé‘ahmape}j bearisgrio pmadethe

| S ace a

companpisareh A cager. hevay in Bngisiteyih biIed B el desirabiity of
mmnmﬁilﬁﬁldréq_ trgthef wamer égéiﬁbt Qhind.tee I%Mgitﬁifbf thoflyaflcan be less than,

e.g. Os’ij@p@ 9 tyggﬁ ﬂgbqtﬁﬁﬁwggq@ tgo%ﬁ£¥en e{x@gs, pr greac{er than, e.g.

1.1 to@fife8Sthd Fé%fgw}bf tHe §Win€:@|elrt Thiel length otee, flndanoer éxample be at
sirabi (it mnimzin

loast 5001al0- i 0.0 Tl 1 GFRAS 108 MIgw 4 18 fesitd 5d "y Buk by gan be

substant@al%/g%re%tér Y. Qingtrcr)te 18 U]t feél{BQD&ﬁ) bahlore Esdlltrlg 49 it.is ot too large

gtérr eater 1 oap

to be sebataniAeEIONSDY BRYES e BIEAaH RELIS Ta@iearbingExagrple be at
least @)%efofolt gﬁ?n)c 8P af @atsﬁéef@'@{ el Q%ﬁ f RAFdr %d;n?ﬁlbl 0;8 ﬁrﬁ@s the length of
the ﬂQ?)t 8@%@% the ﬂ@é‘b@?ﬁ@t ‘P%iTtPS'/ Of; bP@)ﬁ%‘FY whichgs qp&vteothe center of

grav.tﬂo%é‘ 54t d30Br Bkathgle Faive 20- §90|lt§§1(29-225 Hd, &l.§. éts&uttsmlbs (36 kg),
e to be substantially nmoved by Toe b

of bucmrartcaeanﬂma RueYansy Whishs @-hAimAs fNenwet wem’faftth? syimmer.
Mo rBTiﬁcé‘%hé Qéﬁéeﬂthfeﬁ@\hn& \ﬂfavéas B} cuh“@ni fbrceé BUsh the float sideways,

times toe lengto of toe

preferably et thy,canier p1 watersie0anckiR GTtebpt By dirsyatRupetind the line
aﬁacHerﬁkgﬁt (Zi\ﬁg éallx‘?@% ﬂﬁé‘h%[?sotlfoblgbé%mzet %eatTﬁ% Iﬁééﬂlbn(?@ﬁbrﬁﬁflon in which it

has theabw@s augyall dragsudijaghapd va%f&r}fwncea a&?agm:@‘%@ré% O?Q‘e float

forwa§1 85 IHRINE CRAHMERY S9ht Rind @)el'o%éh‘er[ﬁérﬂoaf@\:\fd%dﬂﬂém theadesired
ange r toat w nd, waves or current, forces

orlentatl@at whpmRaml9seRepbiheriagunent Rrint tddto é}u %\%&?éhe flesired

orlent%ﬁSn anthdrRré SieSosf oWh%q‘ldiat"@ﬁréfeFébli?@fé]ﬂtl\ﬁé]? blarteand
atta coment point, since t 0is

ke
truncategawhiereas Hisslail-sarien of é*m ﬂP%quﬁraW Bas A %ﬁ@nf’% tail portion

with drgg@t\,ept@égrsglrflacg drad. Wnd and water forces a cting o
n parts o f toe float forward of toe tetoe r atta

c"dh@rﬂtoabdi\aﬁ includee reddest at ke rydden may bafixpd durng seme or all of

the o@er%'tlBﬁ%thé BRIk 'lﬁ'@)rdé\(oﬁf RéSp HROcSfteRbF dfrﬁg beRiref the tether
conent point tend to produce toe d esir

attachment BeGrT herBeSTane Bkeae AGSBIe. {f,arder daassist steering of the

vehlcl‘ér %ﬁ ﬁné 2Bk¥, ih2 t@ﬁ%éﬂns ‘ﬁ?éﬁér@ﬂ)lyrgtta@h@dttbttﬁé MR feas of the
ta il ortlon of toe f| oat referabl&@oas a

swimmee et o dragp drgnasiaily whep the detber iatachgd slightictorward of the
cente@ oT %ﬁoygﬁﬁy bt ﬁ@flé‘ﬁ%}’tﬁé"%b&ﬁérg?bd y@detes dPhe fiskiahayie shaped so

fixed d uring some o r a toe o pe ration of
astopgyj%fqg'w@rd mf“§trder to keep toe center of d rag

b?ﬁbrﬂi)att %%tlbﬁbﬂ%ecén@h%és G &ier BREM compRinid'd (iﬁﬂyrﬁélvica
| so be a djustable, in o rder to a_ssist steerin

comppéél%srgﬂaeﬁb?r@'a%r@r@agléon fiber-feiptce Pglyﬁ%m%Fgm%PS't'on and/or
a thicRIW Al &PERstSmERAE shvbMRtterid). TTHENSh&T ch®@@ptionally surround a closed

cell polymeric foam core, e.g. a compliant closed cell foam, and/or a plurality of hollow
cavities. In some embodiments, such cavities can optionally be inflatable (for example
being composed of an elastomeric material), so that they can be partially or completely
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swinmmer's center of d rag. Especially woen toe tetoe r
is atta coed sligotly forward of toe cente r of
whowyasmy? of toe float, toe submerged surfacespPOf/Usme7/001139

fl oat may be soaped so as to produce forward torust.
Toe float o ptionally conprises an o uter soel
conpr|3|ng a polynerlc conposition, e .g. a

. fi berqgl ass- q fiber-reinforced polyneric

filled W Pt ?Bﬂlorzﬂ‘\rdto/?ﬁ" 0ol PUSYRRRY vial [ ed e | ast omer i c
soeet material. Toe soell can o ptionally surround a
closed cell polyneric foamcore , e .g. a conpliant

The Teffled cel | foam and /or a plurality of oo Il ow

CRiYé tétlﬁlér cgﬁnéagﬁ’th@ fﬂg»l@d anEnhe ,svﬁm;iiercxg:\emaﬁﬁ;adﬁmmd for this
oo e e 2l (e sl b g eofPRsec Gt 001

(225 Wi lidastor SOUIFBT@?@ K%})yf’lfﬂé sk e e caRfor EREmplé be
to control buoy anc oe tetoe r conne

comppgRd B BmC s BoStAIPRYSIe SRR cpeyMEaR EBPOT foRe-g. Keviar
or Sp@étfé)oé“ﬁ‘té?rp'mé kSRS alsfoecdlﬁph@eéfaﬁb@r rBbresiiendidré which do not carry

br eaki ng streng | east 500 I b (225
any logd S BRI BBNEE o5 B3) POWBEARdIT SR, SrbnBBF QLRORpWisted pairs
of insGMEEPER chifcH @BPaBetref ook fiBbrs 6r adousticitdbless Gereehlly, the

tethergblgmor@rﬁgﬁggéliélogggﬂggﬂghg lpg%n%’htﬂqllé% @ﬁep%ss'mlhty that the

tether oI Q156 FOASBcobESssih, 0§, i8] fod.a ny | oad and woi co t
ransmt e | ectrical

55 Edup . e oTHIoN R PR PRt piciprably Sanged to

mmmﬁﬁ‘ﬂ#ﬁé@asmf m@tléétéingfédgﬁ |§f Ple BBMWIS With tﬁét}irﬁﬁary tensnle member at
etge r w

the frqrziaa'éﬁus@ifi‘e tefer ﬁvaﬂwlwpwﬁ&o@ et qss&%/rﬁ%!w ?ft%tretada'ened Cross-

sect.ohO@ d. Qio@ﬁpéséfu bt a@dsﬁﬁer@ébﬁtpo@ﬂrmf @S§. #Borpostion Based on a
To reduce %@ oe CO onents of toe tetoe

sﬂ'cor}ee%v'evb?faar'yemwa el s mW%éh?&éh%r ?%peﬂef'@eafmstmg of

the te{r%adh&@ages earg{; aNe obﬁé@éilyf meWstifed 68n BE taaéu té ?éldﬁdé wisting.
mber at toe ront. Tous, toe tetoe r o

al |
For equ@pl@d assecqnslciessile HP%T‘E?%\B‘T"}‘/ bgipreserbLAL qhﬁetaalhng e%ge of the tether,

and/onHéS\‘iéﬁéfe' @éh iRludk aRIRLSRAISE cRaR@cviRict ﬁletmc]g of the tether,
onposi tion based o n a silicone

andiop e VR Rigle Gt Beidkecid 9Ingd, 2 RAI 1 WU GIREHOFUSBES

anticl6EA98 ivns: arbRhhEed Gh gRtcdigt, fhén tHE VeRisRSistifetfled along a
and o pti onal Idy maasures can be ta ken to reduce

path suffosn a second ten sile nenber can be

pTI@é@étheﬂbah‘f@r éxérﬂFIé ﬁ@v@dg%nghetmnfeﬁts% 6f 0.318 1.0finch (13-25
t oe e0|cle can i ude a evice to dete

mm), g tO823 INdy P Ma atfé%%vqrsemepsm %fteo 33% t9|G:5 inch (3 to

13 m)ca(rjg B ot ormttmzsda (6 Hnﬁﬂgarﬁi @aé thfbfW@r 6RahpRe ¢0@@I8Wf§@t (3-25 m),
n turns al ance partic

e.g. 1?\6 %[ftggt%% ngeatr}q fé‘&zt‘té?f g %H@rgeég?ra mclude a reel or other

equipfiént Wlﬁ'éh Rtaleesf it ﬁ@ésn@@ t@tdhanBéi‘tHeelbﬂ tH oﬂﬁh@ fbﬂier elther to suit

partlcyﬁg gya(ngcgagf pﬁ%sp agd og%va&ebggptﬁ a@g@orl tﬁd'gabqéhwhlglq more easily

stored, ¥R$NEd SAdHdpKeyed.on of 0.125 to 0.5 inco (3 to 13 m,
' and a lengto of for

g'gkg%ﬁtggiggggoxgg%qlggleniggl_u%% 3 ¢ elastomeric mgm%er e.g. a spring, which

changes in length reversibly when the relative positions of the float and swimmer
change. For example, one leg of a tether generally shaped as an inverted Y can
comprise such an elastomeric member.

In some embodiments, there is a single tether.” The tether can for example have
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e .g. 17 to 23 feet (5-7 m. Eitoer toe float o r toe
swwme r can include a reel o r otoe r equi pnent woico
woradoemsiln7 possi bl e to coange toe | engto of toePCEUS®OT/O01139

e itoer to suit particular wave conditions and /or

water d e pto, and /or to nake toe veoicle nore ea

sily stored, carried and d eployed. Toe tetoe r can

for exanple include a n e |astoneric nber, Q. A .
a centsghsasgonwNIeh 1% aatiael e, PR Piensacion GitreBRt i dhe swimmer)
and/our §||1 @E&(ﬂé? s@@ﬁéﬁ(‘a%%h@& tb ¥%e fibagtwiaoe hag toeor ﬁ@ﬁé ®6gs, secured to

rr{l) e, one leg of a tetoe r gene rall atg(%l?l

fore aad @fﬁm @RS OF tR4FANSYRPTS BESERRS @ N SYB eflioat. Inone
embo&r l?ﬁ@l)rﬁethe' Aty 'ﬁa@fﬂ@ghﬁﬁ‘é‘%anﬁﬁ@er{&j IS tife FdWAEH legbRIf@Re Y being (a)

tetoe r can for exanpl e oavea central sectl&é
alignedoviti angd aeeuregl te forerand afiPesitioRePNsKG PWIMPSr: aichydransverse to
the sv{iﬂwﬁ?ﬁaﬁcy\%%fe)d RNEbrhpbnént3 é%ﬂ@ﬁ(ﬂln@f’cféh%rééﬂ/tf&ﬁ%ﬁeta%s of the
oe Woico oa S two or nore | egs, secured t
swimrher.e and aft positions, or to t ransverse positi ons

We‘h‘ﬁe?éMéTg%f é tétﬂ%r Reden IHE SRfMAEIRRM tRicatl RS

tetoe r oa s soa fo%anlnvertedY toe | ower
confngue@tmmand point Qf@tmg:h(fmntdor pgindel ohattachment sibthe tedhephas two or
more on& Iggg) t%fﬁeps%l'rﬁr‘ngpér@Brefé%lﬁ‘éb&ﬁ@ﬁat e upWard force exerted on

sw nmrer " and secured to conponents
the smmneau |Wh;prt theamn@rr isepufletrunwargs, passes Hiropgh thgiswigmer at or
close Yx)g'ﬂet EQ&FF of tb?a\ﬂtysbfntglbes\ﬁlﬁ{rﬁér rTRE ts\Oﬁﬁ\‘?néroi% tﬁéh Hi®stantially
configuration and point of atta
horizardatewber( tre pehw!%lsoﬁ diliwiaterefhis assistsdhectwigmpeptp maintain a
nore lower legs) to toe swinmrer a re

level &{Q?tgpably suco toat toe upward force exe rted o n toe

sWhemetherenizea singlettethes betweepihe swimpeirand theslieals it
conflq%rét(?cjtswgn? %lﬁt%%c%e@oergbﬂﬁ§ of %tt%n%ﬁnﬁé?ﬂt iefhdfetBer has two or ‘

toe sw mer W ner 1s toen
more sppet msusn) £ the Hoat areopreseralbesuchpthatdhe downwarel fopce exerted on

the ﬂcfa[tv\!v}'lew%grt th-glﬁ)'(l)% Pﬁﬁ hE&v%r&é)Z)a%%gqﬁfoJ R M3 dba, or slightly

orient toe r single tetoe r
forwatibofutles ceoterafibveyangy @f thefleabat , its configuration

ai'ﬂd t@gt gt‘ntﬁrgdimé'h"f’? qagﬁspére( R{ultﬁﬁ% gértﬁe% f)@F Egafrgg@ REst elnfd second
tethera reepmtefeéy atieyhsdié@fqr@aand al p@smﬁ\mr@th%ﬂ@@t @r%émeeawmmer
Multlp(l)e ?etBQ% {ncpgése ?@1%%3@&@%@1(’@ pul | ed upwar ds,

Ses toroug nea r r sligotly f or war d
oThe tersioe rﬁ@@e @ffhﬁdeﬁmﬁ@}awzﬁso’éc’m ibgr swinmgt gadithe float. While

each Sm&ﬂﬁ??%ﬂs& BE dﬁ&e@eﬁ%ﬂglt dthBiiged ‘E)ty‘%?oglﬁmmﬁgrof the center of

rst and secon oe rs resp ectlvefy
ﬂotattooea@owe the centerofgravippsthis ismet aesessary | Jae aﬁatftaééhe line

tensnoﬂ"%t'gbrﬁirzes 'ﬂ#tﬁ il %mﬁrﬁh‘i@r A flé‘é’trﬁﬁﬁ)‘ﬁﬁgs HRE colttbl 6EMeGRhicle. In

ten sion force of toe tetoe r stabilizes
somemmbod:omergw theevehiple el nepdatto besstpered i ene degesrpt freedom,

and o'ﬁ?é( r Aitude (?ﬁ\tl’(ﬂ q@pﬁ@éﬁa By é’taﬁ%%@&l ERFhd M W@cbb@é‘r‘y"fﬁr the vehicle

oe center ti"on above toe center of
to incluglg atjitude eprireldhrmters @'f&qgss(—gltyzougbeschbﬂmgggrq apg dlaps can be

presehniyle

The Fin Systems

When the swimmer is being moved by wave power, the configuration of the fin
system changes-in cycles corresponding to the waves on the surface of the water.
Generally, but not necessarily, the changes in the configuration in each cycle are
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ten sion stabilizes boto toe swinmer and fl oat

sinplifies toe control of toe veoicle . In sone e
worbediosmant s, toe veoicle o n ly need s to be sPerUSHOT/001139

one deg ree of freedom and otoe r att itude contro

I's passively stabilized, making it unnecessary for toe

veoicle to include att itude control t o rusters o r

subsigiy e SR priE el ek THE, SoBblunlifRiy engSciparo generaly

substantiadly lep ntiaveu g dwercart e dismohtiguoas (icn thérd oanfbenone or more

porioBh SAGROSRRS Bydg SHILE By S5 RRRR) Mgind e 185, Blring at foast

part afetheayicle thé die systeradatdractsoritic thd vatsratol gegndrate f@ees which thrust

the s%ﬁheedﬁp %?ﬁtgrﬁzsc%rﬁgfeég#t ] :?rg s§ﬁgagﬁgﬁgﬁ26&g ?F?e |f|p1 sfylg?em comprises
a fin shicH rothiesl dhourentransvarse dxid. raothee edhissdintdrsome fin system
can e one . or , no n.ea cle

comé{ilﬁeles}%%aﬁ Irog ﬁintsméhlgg ﬁpfaéfa ragzppg% l$ ek Ealit FiS g i&g}%er case, as the
swimbhir risgestand €4 thafih opfiinshancystichallyhihddrjo ladtRiistortion which

i nteracts wth th ter to generate forces which
enhapﬁgﬁglixe%q{@/ag%?ﬁm(fo eaSWB?V‘%'Snt al direction. In sone
empifidiereMizie $ihes Wil prydicnditferditi reeSoRsdsd fromhtFferent fin systems.
a transverse nmbodi n

r ot at es out .. Xi s. | n_ other ts,
For exirtiE wEf Sttt el IBra evas e matonty Rt i TUHST GitaR &snds to be
prodw@dsaiidusng mhbwﬁg@?hdaﬁ\ﬁnwém Bha$e of@s tnotithh, Wtfereas with
Mer. rises an

.S alls, the fin or. fins can . i
retatigd)y [RAl MoV ERdORBARIE o IS LIS tarfeatit fora Aptationof the fins.
Flexibleefirfsotena | lrtd ;irbgUQé tigijﬁ frens bbti&hall @nﬁﬂf@f@tvg‘_ﬂ??? t

S zes W pr.oauc | .ere responses ro | eren .

£ For epyrartiClIBE ATt YelTicle QhthR IRURTIAT, Ghs Tegce ot iBg swimmer on
the mdvenmentastithy flobt Wbdépend in phiterh thenglse ?&F%@E&Wt fBic6bwaves. The

ses Oor 171 n notl on,

moveHEShIToRE e SiSP /i XS o1 FRviFRTBPTIE SGnditions such
as watBr geirehtnalsd ind esmd hnf oamer sroplisish of sfé&irqu@y’isteﬂ operating on
sna

e 153514 B bRkt LR LSS, oM BEL REEll o oo

whicH iesatiRy£etohofor idey bOfddsRiRe Xithbut ARy DthEMBiopRIsibh 8ystem (though it
nmovenent., of the f(l%gat w |l depend in r|oart on the size
may B P raREaRUPeANUBEE LOWER SOHBTLIRAPEIHS BrgeeriBgsyaIam)
alThe Higpentalfrastien aﬂ?iééswgn@fé‘v‘ lahermentwll ofenthd cpaIf, alternating
nts .an

such as water curr i nd, and any ot her . i
vetweatd didediase StbamiaPHe the Jpel aPeag nozenkalisRssd being during
kite phaﬁléu?lt@?ﬁees@mgdiezr’isqjé‘ak hg@z\,\cﬁﬁbﬂméed\b%ing}m?@ h&a? glide phase.

vehj cl e forwar, a. spe ich is satisfactory for
In thedlide Blipen4BS g leRTan S Igm K e HRTET radigdbglide forward
rapidifyt hl'm@fkt)é:ﬁ mﬁyync?ﬁe ﬂﬁw'tafrdis_lcﬁ/vrgl@rtr?ﬂ nr?@@r RﬁWd@QM@Uri?glthe kite phase,

.source to aperate.a steering systenj. ori.zonta .
the TR B OB B 1105 oo S b ehEal SlBg b ar curing e
glide ?has?,lrmbit limgp \bmttr(&ﬁna@ agigitle:lleuahafsaac tge thérelssba t@hﬁﬁ_&{a,slows the

e oat, ea orizon spee In uri n Ite.
forwalsh SuatioR e e Ry Rl RS eerk Mo Angneas Mglbehaien R pullthe floa
forwadiirapidly; pertiilydateiiagesp Withtthe aghvbdee Bhas@imiher e during the
. nsion is low and the swmer is able to glide

glide %ﬁ? T d
Drag is proportional to the square of velocity. Since velocity of the swimmer is highest

during the glide phase it is preferred to minimize drag in this phase. Described below
and in the attached Figures 27A-D is one example of a water vehicle which achieves
low drag during glide phase and is able to transition from kite phase to glide phase
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rapidly. The float may nove forward slowy or not nove

forward. During the kite phase, the line tension is
whe@mosme; if the swi nmer was successful at gl Pdi/ng007/001139

forward during the glide phase, the Iine will be at an

angl e such that the increased tension slows the

forward notion of the swwmer. The steep |ine angle

; i NR{ B W | r.d.rapidl
cuic 89l et s Mol o A od PG Aoty structure
that igdergertrdlong eHengltudivabaxis e Fitsy agteinsl fpompsithteraide of the body and

f i ' i | B!
can oA SAANE ik o ST AL sl 2 Ber o the
body dpngitidisabaxig and preferaplyaaleo tddise tethed akisl oWhane may be one pair of

. ' . -NDis. I f N
winc U84 P, BRTNAL Yl PR P RIS, BF ARGy e s e
controediin pattdyt a apgihgivghicrlh Mdllr:'dxs'isterqbdimirt eiltlwn' dieection from a rest

o . _ o) xanpl e, . t oe . .
cost SR 08 oYl i bt s BTN Evi B ncrssin
resisﬂamp;gdstro@tlomh\giftlaomtcmgdtloidigrtble reises trtléfitresumls ﬁ’::@m du?ﬂémstops and

. . Sk . . e relative to
whictf gah BEELRAE T opiBHEA B BRSEB ISRt Tdifidbhs
p¥Ypimthe vehiale isatirest ibcdl Wateg) thedietiadr ia préferalblg generally vertical
and i%%ﬁ%séga lt%tﬁ% lg%\%/ts% tkggﬁqegé)glg é{z it (?a( Ib%pyﬁ%%?a&n%{%%eﬁozneem to 30°,

)

to a
prefepatly 8-10%, db dhabloyizontaé Tt ehorhaxié of diee finnis the rest position is
trall ' by a spring woico will resist
prefeféofp(yigiglonﬁ?%w Qoi ontet?l‘ direction froma rest position.
Oiéhen thealiba densidn isfelgasact by dhs fioahmdving datvni the swimmer will

movefig 5 08 by ISR 8 BELPHLEAL O] R B posion
while glng,sgriggd'emits:mix_,: aotapoe) ud‘lrm&eprm\% fﬁr@@teaﬂitbé ligtf florce are balanced
t t.S. le toe.veoic is. . .
soen BEVSLL SHENSEPH b BEATTES bl i 35 SR Jotimina o
and thus prowees miaimamdtags\Witdratheolkd temsiareisiadieazed iBgthe float
oo ey BF P8 5P B PP HEsEhe 5 e liind g cause 1o
rotatettoea kite positiore whilstthpapirinigaesists fhistetatibhy Yreepriagl bree and the
o g 450 e YOO RS g ARG 0B 678 ol fack curo
the kiteomoftionitd prodese feward thmestwi ng wil | cause it to
) i oy . . . .
B ot 4 SRR SR g BT B R o
(spanfahdsd), sarcellipticalplam &orm,cnda gsééredm‘fai@foie g@m’ane. iAfig withdg relatively
i . . t .
R L T e AR I
can athieveapdinayangle of kjack farveaah plase aéthswinimem wdtimotion.
R8BS b S cach
fin behawingtis a gimilar ovannernin Fdditiepto tige pointary aheist peodiidihg wing or
. f . ' . t L.
wingsi Qe 1A MBSO Brd Shot Rl ke HrBulRr fr Rtk

to produce forward torust. One exanple of a n
Contr@lﬁiﬁ{g%j | osfvbﬁ@e.soape for g liding oa s oigo a spect

ratto (Sspanfcoord), a n e Iliptical plan form and a

sl k@ @stfimum glidelangtmpil vavyfdeperiding anrtbbasiavathie. If wind or surface
currents are pulling the float backwards, then a steep glide angle may be needed to
achieve forward motion. Conversely, if the winds and currents are favorable, then a

shallow glide angle can increase distance traveled each glide cycle.
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soort coord ena bles rapid rotations between g |ide

ang le and kite ang le so toat toe fin can a coieve o0
w@eioneg7iang |l e of atta ck for e a co poase w tRCHUSI00TON1139

lost notion. A single finis soown in Figure 27.

Multiple fins are simlarly possible, wwto e a co fin

beoaving in a simlar manner. In add ition to toe

PPk bong Wi Re bl fo Wi BoBicg s BAE i B 8l wing to contro
the gidabingle.y AltSonativély; oginaadylitien,dhe geniteieof Jrawity npay beradjusted
alongPine G5 1 Elnd B P BIfERE T PrARg S B SiBw arive may
movebthekvaitaly, paakefiora os bétdp agijlstdbe megtdéreofngravite. netidedatioely or
e e i Tiaiasrney BB A58 et iAo i e

C &m pratferredsembodhanisetie vehieledd erjudpead withi cihtrol and steering

ot G oSO b Bt SRS 25 82, b S o
to mdve in sditlosedaiatierhyaroond a desied fiste dDlvcation, aados o ¢dliciv a desired

vt G B e o ek ofeE LS, 2ol B e stowty

back @inma‘oﬁhe;\kmtarilaseao@tﬂh_efdde@ndh c&gtar _tco_gaﬂlielulﬁ wideevaisty &f data.
0 ravity. terngtiv r add_itionally, toe tetoe
7 iegfleitas ik atsompvaa tuithde Birods ter eagn s Buislyt, WS currents or
a codv_@ntibﬁaﬂbr@‘plelﬂsti@g s§stEpdiheanbsemicde of & §\|Nﬁnh1t‘:ﬁr¢ﬁd_id'tiiﬁt§§(€for example
wito control apnd steeri syst.ens. Woj. co e i
accelfialBs G Hcpergiis BN ChAnGbe e QirPeioRal pgpousmepl ef the float.
fS_O)iﬁérelho ﬁmsg,@témsa«éml/:nméram?&\fnﬁf mea/vgfémﬂ_tlﬂe g!egﬁritaﬂ &by include, but
X & cation, .and /or to follow a d.e sired pato
are ngfRler ¥ ol Grrdtioness dsber i epdnanaities T Piatem oan make
use ofiednibinatichs oBtves 6 nfdrewf Yhésstypard ekoeptovREath@y Brétincompatible
ith 428 of toe (?ceantln E.rlder to gatoe r a w de yarlet%@ ¢
with egchRihgn, ang agater VgRICl §an SPEIRMRG/ P BY MArB i syslemsof the same
or diffghrenit tgpesiredibinations vhlydes. OVhefd tsfefericalis made below to a

oG RLEB PLEP B2 B ke Nl e cranges
regulady er Ht@l?ﬂsﬂ, ithhleCtﬂtmweEeﬁ @ﬁe@tidn}: 6€ir m&télig‘n)ed @fection, or both,
moverent . of toe floaf. erent fin systegs woico ,
and the pEPaDiitye Rasts Rbie ™ FeEpd Grtwadds banadly gener gldaminar
shapéuFoaexampdé, at Isbbepait of atfiecarahbogaint Aifef dloss 86¢tidItd.e. a cross-
' articul ar Ftinsstem a

sectifuth Uit s TBrPeRl o8 i BrEBe THE Terag st Wikowpye-bearing
waterWV@eré eefeyeace & maderhxbwvitba géheratly daoireirdm whichaMeésan a

aeno i BRI el 15 TREL 365 WS 0SeS el RE P U pbine ofthe fir
lies it  péene Wbdsteisriatimeh tetheshorixdmithichtam bagk whRhasamils effective
i.ncludes toe possibilit

operat B R AL 57 Grsinp s AL AGEE, WRERUR Rt ghore;than e, breferably not
more ithare @0P atol the haridopgalt r ansverse d irection or in toe a
[ d.d i ti bot 0,.. and t Pbility t ,
oliPE&M s omBEaITER fthe A5 tioRa Pat G AR b ate hys a first
configuaatioawsraihe vetiiok ieXastil vatat, is easvemad froad ttee fitsh configuration
Cross secti

o o eRe el o e SRS e e g tser as @
resultaofsa waveaotest diftirg thiet fiodt epwsrd s Siedis conwartet friddeth second
confi%%ﬁcraﬁe .irﬂlggas{qﬁrﬁpggr?ﬁgbu% Ig\ll! %N%e% t %ns%viFnarlnle sgnia(rsndqo%\rmvf/érrc]is as a result
of a wavetrough allowing the float to descend. The third configuration will generally be
different from the first configuration, but the invention includes the possibility that it is
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gene rally oo rizontal plane", t ois includes toe
possibility toat toe principal plane of toe fin lies
WO pood/ogiitane woico is inclined to toe oo rizontedT/E82087/601139

ang le woico permits effective o peration of toe fin,

for exanple at a n ang le woico is not nore toan 45,

preferably not nore toan 20, to toe oorizontal. In

sone_ e, nbodi nent.s of. toe,jinvention art. or a ll of
the saige 35 theslyst 891‘@%%"3:5'01‘% Wpepdhe if'&ﬁyﬁg‘?%‘rfs\ﬁé’éwe{%@ ffom the second
confiy@eaitiohaoitlse ithird cohfigwaition; iticang bovreed edtf pass thweugh the first

i r%,t confi%ura}ti on, i nt ha fsecond conflLqurati oln woen .
configyatio;am fransigy Fﬁ?&e-ug\/\ﬁr SHYeTo I segmile gpmprise one or
moreff&%dmpfisiag\/#@f@éﬁﬁIarhinfai"-ipgﬂidn?(vﬁIdhadef@nh?éldsticamﬂbetween the
. 1S converte r t oe. second ,configuration into a t
differppiCapidurgtions Sehuaivaibe’ adhinarmyifir e iiaTuses forexample
compiseasid br ffora eraatiallgiFomnablewongpdientt| @hicH ehghde shape

scend. Toe to ir conf%sgura ion will gene ral

d ) ly be d
between the.differepisenflgurpiiq fhygreantab, C"'bhu?'pt"eé)‘/’"tr ol, the movement

of finidr¥RRtdRpridiAG YRS BraMelapRiREH Pbhiong. TR eldsticallpBefdtifable
.as toe first conflquratlon. en toe fin fgz?temls . .
COMRPAYRNE BB FONGm TJEIR R GRATEL RS FIRVRTBRt 1A figdnong dirgetion only

(e.g. GXPringY oRlh 8o drims@Ndirditiondeedy. W botP &5 up@afd aRdidivnward
first configuration a s at ransitory state. Toe fin

directign {@ 84ArYYR b8Ranpl e conprise one o r nore fins

fQiFfﬁis%;flﬂn%@[@e irﬂﬂh'tJd’ed fdmbl:c‘éfi/fenpghﬁéﬁﬂ?c_l \h%\ﬁét?nénﬁépé fihefor example
astl Ca / ween e | r e conti gurati ons. .
to pr 9&1%@%5??%&? ?De&d"%ﬂjegﬁiﬂ@ﬁéh'? n. ﬁ}% PR "g%P%rﬂ fgid stap, an elastic
stop, &XG Pk Bri6GMAEILEEN® B iAclealMErte lspiihgcal | y def ornabl e

WOi CO coa fferent

c onents, n soape between toe d | ,
cgﬁg‘i fg’hﬂéﬁt%hg?mé’ﬁ'aeﬁ é’ggaég H?‘Pd‘l”,’ te '"d’r@ﬁ?fﬁblyo“a"'”g one or more
of thecRMbWvilg chagdidysieat- of fin o r fins conprising gene
e lastically d eformable

rally lam nar pqrtions. To

c&hondr® %%@“gdﬂtﬂ%ﬁ ?'aﬁt'?aﬁ'd ¢efppaBlecont rol , toe

mpy e e itis &t festlih Parns@iRaktidllyadiion o nly (e.g . a
sprlngalﬁaqoqg‘liI intwg or nore directions, e .g,. in boto .
t 68 uplifananiteTadaRdiaePtion uhtish s (eatively rigid pad grentral portion
bahh/orld rallingtRASoRBYhIBR id RGAIARY ahal DAS&Iy dsTeRRbbRI

mpvenent of a fin, for exanple ta prevent excessive

béHi nbt War'wse%i'%?@nemeﬁqgw@%% 'i%%/“\‘@éy é‘"fji‘?j?%ﬂca"y
Stieforntable £a kabtraf psit whichJs rélafPélyihid] A6d adr&iBng pBrtion which
|ncr?as| n)g rate! s&rllng Toe flln system conprises at

| Satydy and eleglcalyifiePEn@blgnl y o aving one o r nore

ofe} oeltfild 9 @hapecnmilac tetheséhdifs of thedthilldf d fisthbr hedsdle.

in pari g_'?loﬁls%l cahlg (% ef%r.mabl e . (‘5% It,is at I(%Iast )

i ®par " iSE cPNHPHtAtioNg LS apperally Rignar insg gegerally horizontal

| @tHeng portion woico is relatively rigid and a

centra ortion and [or t railin orti on Woi IS

P 8ht D F seend Paatidieafiy. bR eersrally damityr Snd dowhwardly

f@ﬂmhg‘:,let?ﬁe%dddb@dlf i mg}gmrréﬁicﬂﬂbmbcélp résult 6f RéxiNg landasrhotating the fin
astica . rr e central. portio Co is

- Doyt Geifis wWhiGh et 4 Plahichds Gsnergl GBhegona to the tether

r ahdtderairyilyaatiright asgles ab liye brefitatilda&is of the swimmer.
(h)  When the swimmer sinks downwards as a result of a wavetrough causing
the float to fall, the fin system changes from the second configuration to the third
configuration, the third configuration being generally laminar and upwardly
curving.
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(e) It oa s a soape simlar to toe soape of toe ta il
of afisoor awale. (f) Intoe first
waeonfiogsation, it is gene rally planar in a geeEUSZDT/§01139
oo rizontal plane. (g) In toe second configuration, it
is gene rally | am nar and downwardly curving, toe
second configuration being a result of flexing and /or

r ti . [ b . is woico lies in a
orofis kB8 afus Wibe i RisTntlrels oo totoe r
(1) andcgepdseskl pluetlity ofjfins,anbichasay bettbe damngior differant, and which

may B8 disbipa i ing SaMEEhor el BElle, B vty TEN S MSro or more diferent
plandd.oat to fall, toe 1;i n ziy?ge?otr:]??nges from:gg fecond

confiquration,to,toe.t urati on ird
@ o eonliies 8Py Syting Wriet 8% mRitied fha e, fnsramele a
pluratityr ofi firgs Boaetedtpboinsities @&bnraaa?lw alltgm\;d‘ é;;]lcslin];ey 6t arplurality of fins
include: - (. 1) It . conprises a urality o i ns,
mou%ﬁcbt?q\”fﬁﬁnt?&gf%g sé%‘?‘rég'gs‘r d iffgrent, and woi co may be
) glﬂd:@*npdsématMreﬁaﬂmd f,;11‘3elﬂ'nson|t al pl ang, :)r Woi co nmay
Aint or. nore different .pl anes. t comprises a
oKy o e ing BnClspetOSbt S58 on i syimFRTBodRe o,
exi#npl leJe‘&hgp bfd_:@ieidttp thé S‘Wiﬁﬁnabb@dyﬁldottl@?mw ?r?ﬁﬁ)v@fbétween the
n_axi a a ned spi.ne ,.,or a.plu [ 0 i ns
st Sedond A0HBHERs tngosiq of g fifs PribiaAsaand
a cpafigueftiohl ddending dpvasrdsi relatikiectddhs poditiyn bF 818 fins in the first
pposi.t e _si des 9 f toe sw mer body, (ii) being secured
tgof'bgurs?ahoﬁngp body so toat toe y can nove betwee n
t ¢io) f i elingbihseddnnd spenbi lothbr eRstic récoyirheaRs fito the first
t oe f.l ns.in tocﬁ sec?nd (i nf %{%ur ti OP e >§.t endi ng
L eakadraten and avay o 15 SeEPBR CoPMgE@toMSs | n t oe
(4) f ﬂm_etﬂmgyétbg?c@mbﬁsels aﬁflaif bFjindantnbe bét@%e@oFYprﬁses an inverted V-
spring o.r otoe r, e | as recovery neans into toe.
shapfl sePfiod hev i S ls95aRachied BRMGNTSwESa s o of the fins; and
(5) curdorgprigds acaud4) fifoe fin system conprises a pai rdof
soape

finsg apd. toe tget r. conprises.a n inverted .
s WL e Tirss 25Pagt avibe invention. 3he §in systenmiapyiosally camprises at least
one anjitiondl niedber Whiosarthape) isfixed MY isstfichatha@uskal thei diditional
i rst as&ect of .toe |nvgﬁg on, tqge fin system
rlgaatql

In t. oe f . ) .
memBer Sl oYREERERY geastatop deste PisRal A pBpmmer is
moveddnsthesoivementfof Xiesl flaatl irsose emboriineneaf tHeoseddiit aspect of the
. i.tional nenber d irectly or indirectly gepe rates
invenlioh Bieh, Bbamare Perale Pgans b Senpiny Besesietjproes.

t Pheraptienemtarnduhipef fidability fon aoiexisiemrodingsierd ohdBany

ntion, suco

cnarad S5 s IR HoBln RS o ST SR AT ShlBatse. e in i 0o
flexible, then the curvature during the large amplitude motion may be so large that the
trailing portion of the fin may flex to be parallel to the direction of motion and thus
generate little thrust. If the fin is too rigid, then the fin will not flex with any inflections
and small amplitude inputs will not efficiently generate thrust. Those skilled in the art
will have no difficulty, having regard to their own knowledge and the information
contained in this specification, in determining a suitable amount of flexibility.

The fin system often includes a rigid component which is secured to, preferably
positioned above, the body of the swimmer. The rigid component can for example have
one or more of the following characteristics: --

© (i) It is rigidly fixed to the body portion.
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Toe o ptinmum anmount of flexibility for a flexible fin
wll d e pend o n many coaracteristics of toe d e sign
wa@pa7/08719De wave coaracteristics ant icipated.PCT/US987/001139
finis too flexible, toen toe curvature d uring toe

| arge a nplitude notion may be so large toat toe t
railing portion of toe fin may flex to be parallel to

{00, kAN SBOE ) BURAPES, Sl thbt & one g or
f tethenihavirg ay invertescY icondigaraticsyed seeunepl therete. IknPIUte 3
k. | T |
U oo 7t FRtTs TR Yo R B8 FebalelefS: YulPREFP &S8R than one
t dintsystem, tvaskstemisechyebamdotmtedi arfeoabave thre othdrami#dr beside each

L@g&r" Is specification, in dete rmning a suitable a
" of flexi bility. Toe fin systemoften includes a

r i{ig) d d:bisnbeéigst owhp@néngt cgea:s?;epbrt systeneivhicrablsy comgrises a
pasitigned, a bove, to of toe swinmer. To I gi

b SREanAREY GRmRTeak anBPaTRLeRBPBRe T S PN abgE. and secured
f dlirectiy k;mg, thedradt mn’tishiinai gendrally vertical p’legiekll)b ivd theedcond

to toe body portion,.(ii t,i S positioned a e toe i

b SR nstat g S&fed ifdaty to o iR SorhpORSE AT B be.or more fin

t eyetengs seawieuigtharétol nm? Bf@bﬁd com‘pio?_kathats' @ftioricly secured to the
secyred toe reto, (id,i t | east .one n temis .

S Bl b gttt ot TRl hB R SBbpignt in a generally
Sygrt;'zml plama,gajﬁi masafot&ti’d)rb@anﬂbpﬂg)ﬁaiIWBe irthmreeddsy ah @Rastically

an or side e aco otoer. (iv), It is to i rst .
o BB Bt T A g Bt Ber oft ladel Rackaf the tether is
Sep_ﬁndali)'v gémmmdhe niegoﬂide;dnhpé@’:jerﬁ@m@nlﬁie 0pwiagd pulling of the tether
pgsi.ti.one oV and secure i rect t t oge . .
PERIOHSRSS shhaiRal edReraRR hEm A, JPa pabPatwtafieh is optionally
s @otinsl [roited beren inextesilsledndmbeect |y to toe first

conmponent and oas one o r nore fin systens secured toe

reto. Toe second conponent is o ptionally secured to
Watet Vehlidles ithdP@ctoeditFis® toat it can rotate relative to

tpe first component in a ne rally vertical plan i
alftses $PadiaRTE.n 9 ErBhERNS B 97 PRERL GRNBTAlY planar fins
undergoeasd! astid byfdrﬁmmariﬁblh@t@@béfse @irgotioh @Pid My AHls@ uhdergo elastic
art of toe tetoe r

rsi.on.bar. At | t Is o ptionally |,
deforgtigdd ths 4igacd SERISTL nfARITE Se5oFosCn lug can sUPYe MErtically
withoof smMahgraramrﬁc@I rhsti@? s tHed swim s thioeigl !whéwilmy ]9{ alth&nner similar
nmenmper ., .Jloe e xtent rotation I.S, 0 ptLon urtoer .
to the BBz 53 o Hefont BRI AR SiRH Aial=tRByebroisors) in or fins
rotatevab@utRet hrialll afignsd longitkinas ax&mdominhsuy,ahfgmt@@l Fii surfaces
1.NS

| anar, fin a _pai.r of .gepe.ral| | anar
can affglelgiseator ¥ reativefo fitaiptronial PSS Sisaieste g plane that
intersectscthiedon@itundinabyxia dnsioam adizrpeowgh tsd wingdsgdor mat i on

g toe i ddirection).,]n,so cases,, suco fins
cBrbREalo F i R SR nsBliraplfareiih: Staah S e teher, tus
reducingg rarionfoftthe &wit'nnﬁmfbdlm;?y.ln'éom'e f:hfés,ithisanﬁaéﬁﬂﬁem well suited for

arge SflHe ! SEBQBEELERE 2B Srrof Bous shol REb R rlatvely
steady.

By attaching the legs of the tether to different points along the length of the
pectoral fins, the amount of fin motion relative to the amount of line motion may be
adjusted. .

Pectoral fins may for example have an internal skeletal structure made of a less
flexible, optionally substantially rigid, material with high fatigue life such as tempered
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rotate a bout a n a xially a ligned |ongitudinal axis.

Optionally, toe pectoral fin surfaces can a | so rotate
wa@ee7/08119f | ex rel ative to toe oo rizontal planeCDUR2007/001139

relative to a plane toat intersects toe |ongitudinal

axis and a n axis t orougo toe wi ng spar. Pectoral

fins of tois kind are preferably d irectly a ctuated

steel BY 859:?0r¥ AbOCcEHMpbsRYS TIRE YRAIBEHI SRlicRITeUar! PRILIM AWRInt spar that
I'n sonme cases, t o is nmakes toe m well

ed
makesdhenga@l@gmmgtn@ly rigig: - d hepPiimary ﬂﬁglomrtaetsggletal structure
occurdhth 'Vé‘?ﬁcaﬁ%ﬁo@r?g?kﬂ ﬂ'nebﬁ'oﬁtesdé} ﬁ@érﬁhé‘éﬁia&hﬁﬁeﬁﬁ% th@body The rigidity

atta coln egs of toe tetoer to f erent
of theplspmit spar nnamgnwéseéﬁgatd #ye @@t@r;p@asapameve%thet wingdtips from

droodm# “fhé’fcradir@e r_%jé gp tﬁéabvﬁ{igeéé’iﬁ?) ?c.‘é’rl é)?ﬁnémb?ﬂi;prisbﬂeonly of the

ust ed I NS may exanpl e
elast@aer/ja(xehmateﬁahamd begelatiyelysiexibleur e nade of a | ess

Ll'fwé'tg r?er i€ IpP%f’e‘Pé‘@Véf HE&H@%? elcYorbl Q/‘irggtéiét{\rﬁi b@i'nts one on each

e Suco
wing. cahbomn@ Sfomctumqyefa;ablvcﬁuotkmeémemﬂﬂjem&rss @@h under tension,

the fl+ @%g{a‘g‘ao@mfv&%t gﬁaﬂhér‘?fﬂe \'?@ilﬁs IEQFI sltlﬁ@\?ét?g tHQQﬁF flex to a relatively

vel
flat pesitioct tlmce'eased line tensnwerw«llmuseéhdwnggafto flow upveard. The line
1. Chl
attaof By BORS oS Brdieral WRata e il 200 ot AREpELORA Wifge. The
center of pravibn{COEY inpneferalpy undenthi: line pingjion et so matu thg swimmer

body?sdﬁgg?%nt%zg %Im.af@n If‘ erg@mgrg f*?\ J‘é%@éﬁlﬁg‘?hé’ Ilﬁla%tt%chment

omer | acke mater
upwafd exittsdrewilrrwseethaeswnnmeptcepéclabbyeatpt alf thowe ltscnncm@efln area is

oeninBSHER8l Uy ard mBaRRl Watio A6 Hufiefer £ ose down.

ructure I's oat woen
Optiohatipea ruddaermieetmtltersvwmmer cmptlmrmal featurés ek dsvn@es havmg pectoral

nd woen toe veoicle is in still water, toe
W'”Q%Wﬁ%& to arelatively flat position. |Increased
al)l ne t énsmmpoth autdr breiysehichdas myexposéd exeahamasrd. antbis resistant to
foi"b'g%e atta conent points a re preferably toward toe

it edge of toe pectoral wi ngs. Toe center of
(byavi t y Fle3@) distriputedevadyl aylangel @rea so tha’ahtatfguecﬂtismecif ¢ points can

"i‘?\ﬁ} F“'E‘??tf‘?'a'%”bq%sw mer body is oo rizontal in still

is nore fin a rea beoind toe |ine
(cat t a cansgindamiiped odenait stapawhichcanalses decreasedspetd.

112 S0 ek el oS L R Myt s o
thpt thecinedia ef ttewehiClet desmhdlimEedadidenvarsiosrs to thoest.
(G e Qid Ol ARALIERS AlolaKEIER ABALASEAEANA the wing

ngs NS te r
SJat: lsx@abe@ym@amth;mre@dm so theati tbedims Qfdhfedunls mgve (tltnr)ough a larger

arF R Ingo LA Y REIR AR PIaF 2 a8 st from sma

arnpéiets., of(te)hesk r:t(;'lneam i ned overall soape woico e na bI es
i ncreased speed.

Additional Components.

Additional components which can be part of the water vehicle include, but are
not limited to, those described in paragraphs 1-14 below. Some components, e.g.
electronic control equipment, can be part of either or both of the float and the swimmer.
Bulky or massive items, e.g. batteries, and equipment that operates best with limited
motion and/or when protected from wind and noise, such as imaging or mapping
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(d) Sudden increases in tetoe r ten sion are 't
ransmtted imediately to fins so toat toe inertia of

wo o®70gdT| e doe s not inpeded conversion to tPOF/US1007/001139
(e) Toe t ips of toe fins extend beyond t oe line
attaconent points and toe wing spar is relatively
rigid intois region so toat toe t ips of toe fins

rou er, a litude t.oan to

equinfRe . pad LRSS 850 BnaE eahibiiedeBre PiSelAT fey of the swimmer.
OtheSﬁ@ﬂnboaeﬁw,l@t@ siflat edlEstionmeans,. raditdand eraaigation antenna, beacons

CorYBonents. Addi t i nah [of0) Pﬁ}ﬁjﬁ |co can be part o
and wegther fEREers\ALEi RPEPRIM A re not linited to,
(1) t@ISﬁmdn&:aiQh'slﬁiﬂJiﬂmﬁeﬂafcﬂgJ@m éndmrbebewngSom e.g. digital or

nen | ? % e ‘ectronl ¢ _control qecmg can

analogaraoi s1ap1s Tor Sl CBRrTFS L PAYRMENAOT e

\(\l mTEl’senBlHd@igﬁars WHiBHI réflett @ita, collectd bRbtmbhR6Fn@BE sensing

ment. tqat o rate est wwto limted noti on and
E&?e‘ﬁ ﬁi‘dﬁ@&rﬁg reo‘fﬁﬁ'“?qﬁd and no ise , suco as

l reae]l nge@elfnngﬁé?@hél@eélg I@ﬁs&ﬂhan@@d‘r@%dé BRSOREMIGH(k.g. a ship ora

sonar equip are r rt of t
Oesind AHHUBAS A frona neyldialioncevicRs, dot PRI salol g geyigation
a@@ufﬁﬁéﬂﬁéd@ﬂa@@tgaﬁm poé)ﬁ@ﬂﬁ@%a@élﬁtél\@ﬂPS?foWrcﬁ radio buoys,
refergﬂg?/ Eart of toe % 5%]\];% E?catlons
ZU pnefl sigpalgi R Eﬁﬁ?'Y‘BQ staf h§*YRPIE Viaa sgteliie,
I givh al s@nﬂm@nﬁghéﬁ whRidh@reiigMadriced 19y tHRXRITRLIBN of the vehicle.
comruni cations e prent for (i) sendi n%ltgal gna S. Woi.co

(2) ; BICOMINg ARRBENbIATdRCHi iR S, fgd eARRIRg signals, for

exanﬁ)‘(é Q@n‘éﬂj @Ridhsafgart of toe veoicle ; (ii) receiving
nal s, conmands roma pase station

e .g. a
S p olff f'%nggﬁ&ynﬁggebﬁfmma aaﬁe"ft?mwﬁnogw%ﬁw%g GPS;
eyixes seﬁ@froﬁ%ﬁ@&@u@lé&@'d rdcRiViAg St , 96r éﬂéﬂnb(@ﬂb a satellite;
posi tioning sat.el lite (GPS),

S4iin: Cimiendar Botsliocaton bf FRrline: o anai & 1o o

r @iopi Viﬁfﬂleﬁbéﬁlb%na skRboeWAP i8 pdreofthealéhitiel @.g.(d Mydrophone
sendi n gﬁal s.woico a re influenced by toe | ocation

oft ?SE gWimBerRecor di ng equi pment for recording
(3) SO} eletrdhicSIfdr@onBlol g é’(ﬁlﬂph@\t%ﬁﬁlﬁgsparf ef the vehlcle
exg‘_?é)l e Si naI WOI CO a rgﬁ]( i nf] uence @/%?
4) 1 PRRDS NS Céf Sty ] deEninggparg of lo W’)d/ma
ruddéiﬂ‘aimfn@%ért Bﬁthéﬁgx}vﬁhﬁhefroth@ ét@éﬁhg infgarsd Béin@ffor eRbmple a fixed
€ Vi % 3 i nfl uenced b
ruddqr&g{l)q aetgo fygg f\@ ce ¢ery f(qrgg qq}mqjgp&éelrg@t yvhich the tether

is attSEHERDIo thei floait), ankiRéit a @uddé]ﬁ)ﬁ/@tﬁbﬁ k®ering m@and which is attached to
oone atta coed to toe s Contraq

oydr o
the spiRTEARESVRIGh IRgHEFSIA mﬁ&eéaﬂuai@mes&mﬂvf?gtop%wva'afgenerated

withirl 0@ vsHikiel e.g. (fF’Bm%t SRghegc @Baisassidia gyp@ﬁm?@ anfl/stdeteived by
' / or udder form ng

formn art of e f] oat
Com"bla?'Fa%‘%{)%%U'QW prmin@ep%r? QEWenﬁeWE s be ing for
(5) eEkrMficalpdwerasburces, for example batteries or fuel cells, preferably

power sources that can be recharged, for example by output from solar cells mounted

on the float. Batteries, because they are heavy, are preferably placed within the
container body of the swimmer. There can be, for example, four to ten 6 volt lead acid
batteries.

(8) Means for utilizing solar energy, e.g. solar panels or solar cells mounted on the
float.

(7) A sensor, this term being used to denote any device which reports, or responds

21



10

15

20

25

30

35

rudder o n toe float (e.g. to keep toe center of d rag
beoi nd toe point at woico toe tetoe r is atta coed to

wo om7f08Tat ), and /or a rudder o r otoe r steerPCUIMATIEN139
woico is atta coed to toe swi nmer and woi co includes a
rudder a ctuator responsi ve to signals gene rated
witoin toe veoicle, e .g. froma nagnetic conpass o r

to a cfgih A obadtigo gy ToRinERERBLEAL R ny pgp of a large

varietp @faciestificog survaillamoendplieeb afar exaewmple a cédmphsseh lgyroscope, a

temp RS SNsprix bt b dreadh & S PR Flrotdpagnetic

radlatidrﬂai g. Beﬂe;mlteawotﬁmunmartemehmtaa cheodealgensory e.g. a salinity
erabl [,a Wi t Qi toe cont ai ner. hody of toe
sensdf £ iadhetbgiEr A hBadicR settot A oboltdic {sBh. Bajes gurrent
sensdr?éCii@tIG Isénb@ut taeeip»wjorﬁéﬁe‘lrj\@@msnfm fort imagingdhe &earfloor, a sensor
anel s o

r cells unt ed. o
of wees ot oftac sheadiEh e 5, Rindspeed rifial; Af abuRettp pressure,
or a h§arybifore (Tr éxmp&ﬁa\t@dwphicmmfdr&nomtcorlrigeﬂ'mﬁdsm@s fade by whales
a ny observabl e condition. Tous toe sensor

or Oth@éiﬁqg’@t'S“Fﬁl) one of a large variety of scientific or
SIH §&inkl @nbeditheits CeScalisy thexeshities af thapasshtiond do not need to
oscope, a le mperature sen ressure senso .
includg caenionabPRPUIGRR SoMROTalEer O ARE HPEY SRITEPTGREs. they provide
excellet pwtﬁjrh%sefor ubiseayémditve aevicak raridedo hbg have air@'Qﬁme(?Qé effect on
sensor

nouseb?fqﬂsgglecngv@%%%medanI tﬁmqrﬁ%%meggnr%a lro‘c gr\)%ﬁetgr vehicles.
(8 cxxu&maty §ﬂﬁful)élon meEngleng se msstor-daiveperdstet er
nent toe sea_floor, a sensor of
) wBuBEr Beidds 6OODReREs: S5 0aRSes o g wi ndspeed.
(10) I Rigaind! for réversibr Stering m@bﬁéﬁaﬂcﬁ/ oftthe fﬁ)atw $umﬂm%ns include, for
oe sound

examﬁkdé;h lgﬁlgilclg%ga% ?'St%é) m}go git. qole]cn 1S€) l‘ﬁugyﬁfg: and deflated to
reduc@hﬂmymtySan@@e @hgﬁnﬂe@g wieeh C;laﬁlibeﬂflleIdJiﬁlth W#tet t®dedfease
not ne t0|n ude conventi ona ul si
buoy K AL AYEC S GRS A B SN G o AR EY: fle fipat can be
maintBlfed gtea aexn@di (il irptrd fvater(idamiding subené&rges)t IReiuting buoyancy
evi ces and not oave a n ver se ffect .0, N
is valyableg ﬁ"taﬂ‘ egWagh adversg }(/"e@g“%/’%} tons tp%‘?ﬂngeé the vehicle,
partlcugarlyqf e velialeds r&l%‘ﬁVélyﬁﬁnaﬂ 8B uBtdHan orsFAPfdrs@fnple comprise
ven .t

vaiveds & prgaideielier. Whisheresonsi o3t Somebirmuiapondind to input
from $e&vsrs ol tlyleg/dhﬁdé lntsglfmerdmﬂwa@b@g@élst Othd énatgy r&éwad to inflate
ns incl ude for, exa i_.co can
andiof i PYeGURtE LT 1mb G it BB aa ey Jiin g By S sigling the float,
and/of frofe thue v alve poaverygerstdtd dby toandlative wmmn@mbfahe float and the
. fiIIed/vviiro ter t q.erease %o anc vaCﬁate
swimigry eV BL LB S5 BRI iy SXEP R AT AaHehGon comprise a
flexibleapartioh veltickawiliadt @s armempaviedn énutlobyw\ﬁm, (@naiclvhbidhngill either fill
submer ged Reduci nhg buoya i S.va le, . for .
or empio Il athneh afeithe HBYR ot oSt At IRe Yt Attamagively or
addition&ipg thedibat €an comprise one or more chambers with the one or more inlets
through which water can enter when waves are high but not when waves are low, and
one or more outlets from which the water can drain when waves are low.
(11) Equipment for collecting samples, for example samples of water, air, aquatic
organisms, sea animals, vegetables or minerals.
(12) Equipment for utilizing wind energy, e.g. to recharge batteries.
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particularly if toe veoicle is relatively small. Suco
coanbers can for exanple conprise valves, e .g. one

WO day/08Aabves, woico a re controll ed by conput ePGT/US2007/001139
responding to input fromsensors o n toe veoicle
itself or fromradio signals. Toe ene rgy needed to
inflate and /or to evacuate suco coanbers can be d e

(13) f r ?Bée % g&é%éﬁtﬁcﬁ %%efc{héga httg eb%%(?ﬁ/sé o?rédrr{o%r driving a

propeﬂeverrent of toe float and toe sw rmer and /or from
(14) SRR BRSOl PR B oF s R o SRR cectrioa
energyoen struck by waves, and woico will e itoer fill or

LB SBoCARTE o GOS8, 844 SR B Blgepo

comp&ABNEN Y | SslapoélisPand/opradiopant er subimemeddeompenent, so that data

I
transrgqs(g_\orl(},rc]:plgtpseo&fagl:1 g,O ED G \égésglll‘)lg{pﬁgt glqgrrﬁgxgop ases of data
 colledt®fearsd tahstrisdioi®m woi co toe water can d rain woen
waves a re low. ( 11) Equi prent for collecting

sanpl es, for exanple sanples of water, a ir, aquatic o

Dwecfﬁ@ﬁhé%hxdé%l@gwf[!i’ésﬁreo\/regﬁi ables o r minerals. (12)
EqU| nment for n

shmgaass petieriausnioh thavehitie i dkedteripnda desired

geogr%@)\ﬂﬂ(ﬁéﬂ?ﬁih Witk thexdldRif @ dorpptter dierbetso the flaatot tiie Swimmer. The
rivin propeller. (14) Means for converting part or

compyter)is e@(f@ﬁ'ﬁ@'@%t of toe swinmmer into e lectrical

eng) r 9¥o ptotesRn® iRptiRsinE Mfgndtic dcﬁnﬁ@§§bbb?rds@ope (preferably
perate sinul taneousl)yéII urfac

@ﬁﬁgh%%omﬁ Shimime), 4irapPar GaBneret Nedimisathn sySiegt. e.g. GPS

gsrefstabfy httaded ®sthefida)) Hrl (ui)QjﬁograbﬁEaI cdxbrdn$at@s
Iso ossi bl e lnftfl an a |t

na poa
cBraResram i REBHE B/ PLERALP ThsecoRptis ey radio
|@6§Wﬁaﬁﬁ$@ﬁﬁﬂ Pato In sone uses of toe invention, toe

veoicle is irected . a sired geog ra

pdPb wi? BUER% cemrgagds o 88%&!93?’ a® ?*éo'c%}%&e’?‘d"’?@g 00“'“0'3 a rudder
f bpﬁiddbré drp@ném BER of ﬂ:@eﬂcfé?cfﬁ?id e switnee threfirably on the

exanp (a) ocess L nput  from a na%netlc

céwtsawroaﬂd é‘y)ls Hé'é%ﬂ/@h(cé‘? P§@é’é‘l"5?r)é995tr%% RrePyision means, to
Smdm%)eanél '1)hé iAput td thetempatet!dan inchRie dathi Nailable from other
system e. ggreferabl%aatta coed to toe float),

aﬁ@“'(qe'lsr P Qgé@éa‘f% SNt ¢ PR RGeS pr ogr anmed
| H etHeusetaTthe inviitdiohQthe Ghitld i8 dlflﬁzté@@mﬂgfé fa\(h which is
r

deter R ES Y assuie Blebsed it ho S8 i uhper orbotn the
complusidsgifgusedase o r boto of toe float and t oe swi mrer,
D Sl bEE oA Tttt RSB S from o

network of vehicles, one or more of which are vehicles of the invention, and

(b) output commands to (i) a rudder control system which controls a rudder or

rudders on one or both of the float and the swimmer, preferably on the swimmer,

and (i), if the vehicle has auxiliary control or propulsion means, to those means.
In this way, for example, a hydrophone, magnetometer or other sensor on the vehicle
could identify the presence of an object in or on the water or on the seabed, e.g. a ship
or other floating or submerged object, or a whale or other sea creature, and the vehicle
could be directed to follow a path related to that object, e.g. to track the movement or
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too se neans. Toe input to toe conputer can include

data available fromotoe r sources, e .g. to ta ke
w@ewonsit1onf wi nds and currents. I n otoe r usespPOf/USI®O7/001139

i nvention, toe veoicle is d irected a long a pato

woi co is dete rm ned by using a conmputer attacoed to

toe float or toe swmmer, o r boto, toe conputer

bei_n d to,(a) process input froma sensor atta
preselisé ttﬁa&@e\?&m cle itself, or froma net work of
v@beamration®f the verbluie oén beicomtlled hiesigahkssearit tbdiefrom a remote

contraf 8o Wiy ighel doRtpir€BTHE Sabioc iheff &y i conjunction

with o)meoonforbqirepnfgrtamnédi camramu ‘sﬂec&mmﬁ@nmmgﬂﬁr&bﬁbia/veh!cle itself.

oofhe SRy BtEERilo B Witk dbts l9E 41EY daitt £5dictagping is to

direct thetvahicle toaprdé the fixedpbiet aﬂrégﬁ.daomemls e.g. of 1-10 minutes. If the

vehxc[mlgﬁ pyg}sst!ﬁ)g tlg? rggga %z)lrgf gnr%nszgtgrn ! chﬁ?/ tE\%I lg{frﬁglg gjégcces;sive turns
are pmtat‘arblyb clockwisé Qﬁd%ﬂi@&ﬁ:kvme do redsce therisk of dRisting the tether, and
o _.r

each gt 87 fifls i Broteably & il B & bofeibtadi Vil fredaiaidagte of twisting
the teftiodd. oMhatheatway il tatdibct thd vehicle Hloggta géne@allytﬂgdrefoﬁiéight path,

it hREARUSTBRL SURTESSOES Rl d 8ol o Bl Scl 182 B s of th path

al:gné:emﬁthtamy beéamwausentnThe vehitld Mllosisa istaightdinedsetieen each of the

tums, 3 SRR alHe b & cloRbiRs hd BBtk and, ¥ the time
spenttmltmﬂf@cb sbheciafines Byotha sngalgm $edtforisasf théq:tafthes irﬁﬁ@ﬁtént each of
[ og, veoi ¢

the g (S BNeSRiaElE FR AT AS 3 P T PEL I GDeVRBILA S BhaIEnG the tother.

t trenfawyap:bmmjanbna,t it i‘se@mhél‘feslsahﬁtdlad)rstrolethegspe@‘d df-the vehicle.
cl e..0as

Howepr, It §icty enplrBfis GRrest 1050 Predroe e joexisd, ey figtsures such
as coatroiingrtaeerrapé vf attack of fins adllbwing thelfiaekviféather! and holding the fins

uce toe risk of tw sti t,pe tetoe a e a co_of
sif, Heletyeat et fifishanavgen FeBis s Bsiegndf tbed afsig on each
side df the saiwindaniced fthtve sieasyré® eah allae be. usitioloosteer iy swimmer.
is todirect toe veoicle a long a gene rally
figure-of-eigot pato, vvito toe ce nte r of toe pato
Storagei&@ep@/mén’ed point," and wito toe vertical axis o f

o Y IR U5 6 S Bl B8 tastmont poi
betwetanth&ﬁraaddaga swimsuerdesdi maytinclosleaa pivot icﬂnkmas ellawé the
0. Ut si

o
swirnfigh 10 fegp sty 408 s PReL I RETG PRI b & rapister, but
allows fipofin dmb;e redated Q13° intreitd opazting nmssﬂfim abhis prmtsm'ay beasprung and

. S LS, .6O0NS| i to t oidance st.in
eauinpet Ju6P ARG e i SEATYCHIEIRE FiotihBcttld [Fing operating
positigont rol toe speed of toe veoicle . However, if suco
control is d e sired, it can for exanple be provi ded
by neasures suco as controlling toe ang le of atta ck
The Dobwingss, allomﬁng toe fins to featoe r, and oo |ding

ltigl‘égr%q I‘%\k% fa ﬂo g 1‘1%% ﬁgggﬁetpotﬁo% grmr{e(}' B%Sav\%ﬁﬂerem. The float
compdses adiatty v11 mefvbmhrmermdmwci stadar paneiedsnzr &P 8 aaceiver 113,
antenhgg 1b|%f, lé%%delgetréﬁﬁgrbo&oﬁ 5 "WT&Ger 116 is secured to the rear of the float.

Tether 31, having an inverted Y shape with lower legs and 311 and 312, connects the
float and the swimmer. The swimmer comprises a body 211 having a nose cone 212.
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Storage & Deploynent In o rder to nake toe sw mMer ea
sier to store and t ransport, toe atta conent point
wheioregmnot oe fin and toe swi nmer body may i nclRCEUS2007/001139
pivot joint toat a Ilows toe swimer to be stored wito
toe fin axis parallel to toe body axis, e .g. in a
canister, but allows toe fin to be rotated 90 into

Mourited dh @13; @)Etbﬂgr Bf’ﬁié b&’i‘y ZTQ'a?leﬁ’x' %té‘% j oaﬁa L%’igl 4Bflclosed within
the bpge 2_‘1|1nar@eieb§|qab9ae& ﬁhﬁomgi@ 265|6@r @g 31‘91 pbthe tether, h:aétenes 216,
cont@wéggeﬂr%ﬁkosfé%rrgd 88% @eifhaqﬁsnil% rfbom&%?ggg'p%s@through 219.
A rudstenh22P1i$ roounieoi aftdha neer obthet e\dlrsmle&bopamctnsldcmtraﬂlés by rudder

e antennae 114, and e lectronics box 115.
actu %% 't?éjeém}m is secured to toe rear of toe float.

Té‘tnms@ and daaiengrossreaatioas tof finy vetiah eani be ulseWem the present
. l.egs . an oe.f
inverl P ech SabedisBa AOE o B D e iy MRS s oo
compesetofea 2k8eMmatdleshralwich cerrtpdsﬁeland/of haee abstdgl @ore] a relatively

mflex@al e&m‘trgé%ﬁ%%ﬁg??tzoﬁ?ﬁg@ v%ﬂ‘éh JF%\Z %%g%feob%] gt %gp%%ccljyof metal

and/axffiberglasseting a relamxetlyeﬂeslbléﬁ'éulngcshtae(bIseetld)aﬁ'iﬁﬁn| laFigure 3, there

s 1 gl 5, MRS DA S48 24928 R g pting s
is intedgral edthsawlerible bothyr jackdktit 360Nt me vasdud gectioicie mayabe bonded or
Lon. . Fi 3 - [

neto GOLH AN aBhbrs eTUSTReR 2023 2 12 €1 s, et one

Edtgurechis a wsasettgiMof a daethes B4 rwiRitB tompwrisenataysifeomember 311,
six tmﬁ%té?g%\ f QFIH%O;%%& eg%c ncé ctoggilﬁtchg'??M g%gge}xm gfre@g}l&ped polymeric
jacket Bfibexi blbe central soeet selctl on /2134f' \QDI Co may for

- R o EREE R A Py ra bl o Gid and Pandie atong 2
desired patie  &théoeomteol sa,/s,ltmadxdml be ased. rel atively flexible

318 2 ol bR T PP Bl Ry by 2 venicie
to ke@pét wi#nihwtargettd:msrmm;d béxxbdmiﬂmit 2 (excuptlvehdoiids aaning outside
the zdhef TG AR R Hitnds BubheE Wi bR er et afireat “Tf ypnicte follows a
straighit Ipatmbetyeeerﬁ% pbints di and 3§ pdassingditnmgh ;BonnhSUI/‘atpzﬂnEG} control
syste ERR RS\ oBRIENEI Lo e vt oS RTLL DREpBEATE i trce
zonesqscﬂ epefate alruddsgrtsontipat tee veloicie tares botigloakdisssbe®dben points 3

ot €24 SHEEE 500131 S S BEAGBRnp 8 8. i pacang

througlapmmttZ ob$ pplrﬁyﬁ dhe eohb*bbsysteksaquérate/\meofudcbartsw thgéthe vehicle
turnstzc‘lljér;‘%vﬂaé g)léwglg o)ﬁ’?tg dogﬁ@tt % oe aeqp EleVYgerﬂ?\ééd Egt‘%m arhd/or current

£08 zone) .
in additigndd waveopower,@awd@ETy puopasion Mmeansaonayg be reddarvo maintain the

vehicle within the target zone.

Figure 7 is a perspective view of a swimmer 21 and tether 31. Two substantially
identical fin systems, each comprising a rigid vertical post 226 and a fin 213, are
secured to swimmer body 211. Tether legs 311 and 312 are attached to the tops of the
posts 226. Each fin comprises a relatively rigid front spar 2131 and a relatively flexible
rear section 2135 shaped so that the fin can operate without striking the swimmer body;
the fin optionally includes one or more intermediate sections (not shown) having -
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straigot pato between points 1 and 3, passing t orougo
point 2. At point 3, control systens o n toe veoicle
wmoaG0e/08T1at toe veoi cl e oas reacoed toe peri metBCT/U8200De1139

ta rget zone, and o perate a rudder so toat toe

veoicle t urns ant iclockw se between points 3 and 4.

Toe veoicle toen follows a straigot pato betvveen

ints 4 ang 5 a.i.n Lng tor 0 nt 2
relatlg%lylgregtertod' e%siﬁ{ﬁﬁeaqnbl gtaéi}g‘u% ﬁtélrl(gtjge ?23&,1% g&gep tg &ach front spar

2131tarat rdtamsvmuatiq:)mwhﬁtscwﬂkw 3@ the poes o] Eta&hEOfg’fadr torsion

vars Sl 80 5, 5 S M, B0 o S Bt o o
spar B8 lbeatieedelbctad taprivide atd&meem@r@evuftwmrdl ovel the rotatlon of

n ure 7 ective vie

the froH% Spdt Eaplh ey for ST G KEVa A PavRiPclon genaTaly S shown in
thuréy%bﬁﬁ}zguré ?Eaa RRyi¢ Q8RIdaS$ Fing g@ﬂarﬂ:l d23 eiré isealirsP 3 th&failing and

an I N secure (0]
leadiRgepgs rPagecWebrof e Svibmar bad: i 2384 teflod 1n @22 can be
contréfied dtlﬁ?frcﬁﬁﬁé Sbadita vEfit%salltam corrpr: stes aI relf iat i VE} y

1 gl S an elatpve exi e rear . .

é:gﬂqr&ré EQ%‘HSEB%&F §'63l?%8? theling i '&éﬂﬁg d ginges as the swimmer is
pullec\i\ﬂuboéhﬂ dsww&vwavé@ﬁoﬁdn mrer body; toe fin 0 ptl onal |y

cl udes one r nore.i ntermsdl ate s ctions

s P Qisa ﬁsfﬁgeé“ltIV@éql@Ng) BSWIEIMEF 2 &ryepther 31 and Figure 10 is

an erflAgedopérispictive Oleknﬂﬁﬁpéntt O FHigtire L2640l @Bﬁéﬁﬁ‘ﬁlﬂ i@!eﬂtlcal fin
aco front sgar 2131 rotates a round pivot soafts

system, %%”S@S'E'%' M'Cﬁé&?t SEErNft 2{fh 213 Arepzgyred to
swimardbody 21 KeEaah fiancorBpsé® arBRitiVEIV Qed RSt spir zq@sta“md a

toeo to a front spar_as a | ocat
relatiely dekitie FeFTARIENES T RIsERPet SAduPEBedIn Sam@Psralvahout striking
the S\tvﬂﬁn'fe@b@ﬂyofhé)f n bpHohaRNinchRRYs o 6P nfdr@ iR ate sectlons (not

e o s-section ral |y as soown
showp) G0 SfHtf efr GirponST RegRnISaPinG A Hings bas 2 ARds peled to each
front 8p&ie2 $BC.UBEs RRGS erelsecardd fothankin @Qﬁir@@Z@Qdene end of each bar
i xed

22655 S5 al e el 38 n aLSL R i W3t oLt Feei226, and e

other@®xidSis rbtaidhaily} seearsy @Wnbﬂ@dﬁn@ﬂ@ﬁr 2P66 Q\ﬂg&h RSink Whe bars 2265
r 1S u | e u

Fi 7
aﬁa%%sﬂy%ﬁ"%ﬁ%% V% Baste §a?%9995T?'§7 érséﬁgaeea tq/@@%\wras‘pr body and

to thedb&R2B®" Téthler 3distRicoeed t@tf?e lomdtubingl bar 32@685 Rigit ®ertical fins
VL ew O ure

ers art of Fi .
222 g 28 Ats SPrySRdB PP amIing e JSH g SngacBsEaRpielEohihaswimmer
body.r Fi d28 s fikedl FRogL2 226 ti@doﬁtrélléd Blbtake é@o@te& Uéﬁﬁba‘l Bxis. Ina
rses a

similef S5 ROdiPtT (agtanomih e shEnGS ABF ieebeally pBaptise o the bars 2265
:nsteanttlmbé’rlzzeaoaped so toat toe fin can operate

" ierEHe 2 Tne L7 hBrAPHIEs sbapare a8 Ens ns el S chandes as the
Sthme]gu:Decaupmd@dmhlbyg\lvwg gﬁéﬁzi&irer In(FlguP@SSN the swimmer is being
| e bar |
pulteq iGiards; 4bé athe? trisln TsaaSs ahd sl tha b 2606 Gpwagls. stretching

the siririgs 2262 theneading eafgescofthe fims RRAE dowriwhrls, @nal thi trailing

sect R 8 Qb HboRlnh Bl et B S biaess of e fins
and the dwinghéubbdwymdaass BRGEds01 I6dFigoren$1B o ddritlhe 22PBion remains
high; after the rotation of the leading edge of the fin reaches its mechanical limit, and
the trailing sections of the fins curl downwards, producing thrust from the top surface of
the fin; the swimmer continues to rise. In Figure 11C, the tether tension has decreased:
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atta coed to toe respective posts. Springs 2267 a re
secured to toe sw mer body and to toe bar 2266.
w(aed0es7137 1 is secured to toe | ongitudinal barP@R682007/001139
Rigid vertical fins 222 and 223 a re secured to toe t
railing and | eading end s respectively of toe sw nmer
body. Fin 223 is fixed. Fin 222 can be controlled to

r ot at bout..a wverjical, axis..ln a,simlar .
tne shiads pef7 RUldre S azee tolhudiisidud sSedhoestipan e fins rotate
upwaadi$ carad etk trailingesdetions 22 five fins icaddavinwarish prod2éifig thrust from the
Fi.gures 11A.to 11D .soow oow toe soape of toe fins i
top spTgrS B M i AnRE PHEVR ey Sarps LIS ERBTaP. the tether
tensidy reémaingioiv; dhe léadifrg gectiodd Af tHeofins vemmakt rotatdeeupards, and the
tetoe, r ten si reas

.. pulled ds: t '
traitiny fe GrSERIIRE oo ARuARS, reddudng g X 582 fe flom surfaces of
the fidgahnd tieshiragdidgteondoges todweeddiviwargs.at e d
nd toe, .t rajlin ions of toe.fins_cur

owawar ds, ) L _

o STits °r2,2 o ia SGne” of BiHersBt whlaronisies £EE lvention. n

each} @&wiinhser znanats@ec@wéﬁﬁﬁ?rdw@yzmm@ cOpVRsES. a Bimmer body 211, a
r en _sion renal ns 0,

Fi gur 1B, toe te I go, after
nose 5Be 1B e GIdeEE2Pe R THeRIG NG SNE 41 hpdeiach b System
comp'trtsmg%‘f?éﬂ@@i plaét(é)' P10 angrama oemboré ﬁhb{ @@ch?ﬁﬁido?ﬁﬁri@itﬁg two or more
. I NS CUJ. waJ ds, Io n 0. I us romytoe
of flexBfé, et sablion 2 138ar B seotBi "2t Ale Mesitis Ry Septon 2135,
r i EigdresHQU6 ethbtEis & @indletpRet, raridea téthen 3ads séclired to the top of

creased: t he rings 2267 pull the bar, 2266 downwar ds; .
the pGRE TPabalre 1204, T Ferind 8tae el 5 SRGITs Ruer o gR gntermediate
positibheori trad postg 1RGNS DEnt NG, the fedding edjgwrw §ihgle fin is rotatably

thrus%aéégmthe op surfaces.of the fins;

secu 52’83 “cﬁi_t”rﬂmwp &t 86 atp pasitpi} an theposhe!n Figure 16,
stop 2268 @mitsebtatin ol IBadingveddder theafith.ng sections of

the _fins in rotated u rds, and the trailin .
SUEFiiE 1 el b Snglh potoe 3 bprnng et spoured to its top.
The Iéé@itﬂigtétfgé)t@i mms:jéém.eéd% oneeerid Bﬁiheatﬂéi'z 122%,%Mtdr']ff&her 31is
continues to nmv 0 . Figures - .the
cecurb B R ST s BALDR. S ahOS 2 e Rl SABS Becvotiea by
spring 226bcured tb M podt dndBfe Bak eRigere aB igrsavilayto2Riguedd 7, except
nat 5§00 5508 o208 T8 B Sy ey Radaor S 2 aeiied o e top b
and aflyrsé eﬁcm@ﬂ!ﬁbh f I thiengpy ef il tiateepist (ehd tZ)ZtﬁneBéf W|f llnﬂﬁ_@r l@bd_mikﬁ@udes the
. C .conprising.t or_.nor e exi pl e
spring P57 Ja8V1e0AS 24 S9Pen At gl BUOSiS A Baee STt aRpEne three bars
2265 euitreattaeindd fins 2rd 3tranged fidgizoesalllZarid eath®iae drie 8nd rotatably
securBh{18 8 b o R e e ot oS s 3B %P0 other onc
rotatahily géeufadniol an ﬁbpedhbﬂ%@'ﬁal nalerd?aﬁs.gmtmgi bfﬂ}?é oarst BG5S is
S | n .Fi 5.and 16 e,.l eadi ng edge of a .
contrfd by SPriRoLe oy rebdin BnaRRo T SoNE b vbthe swimmer
body.at an internedi ate position on the post. In Figure 16,
Sstop. 2268 . m rotation of the adi ng ed t
FITPIRSE 20T 29, Bicfe 08 ol s FE%p6ck BrlgeRg rafiiaply secured
to its ﬂ:ﬁﬁS}Fhetlaatﬁbg)ecBﬁcmﬂted flrpisi stefcut'?qb tc;1 Ehﬁ drebef the @1%‘!263. The lower
(1 4l ur to one e t r, 2265
logs 1Ry 220N G o S8Rl Yolhe bMBnd gpé Pre 2pBB" and teg 312
includEatspririRpa6 7 oRatbtiom ef trer ba2B365 s Woited by flakilbly line 2268. Fixed
horizontal stabilizer fin 225 is secured to the trailing end of the swimmer body.
Figures 22A-22C show the different configurations of a swimmer comprising a
swimmer body 21 having a rigid rear section 214 having horizontal fixed stabilizer 225
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spring 2267 secured to the post and the bar. Figure 18

is simlar to Figure 17, except that there are three
wha003/02366 with attached fins, the tether 3 1 PGI/US2007/001139

secured to the top bar, and a |line secured to the tops

of all three bars and to the swi mrer body includes the

spring 2267. Figure 19 is sonewhat simlar to Flgure

secur;er%ethg(?t?pé éoé}ﬁ%ar' ISIZ% tn{nﬁ 2?% \Qﬁi&ﬁ c%i‘ﬁ?%yé%ﬂ‘géc{e%%@ﬁgal yL the vertical

plang bmmatﬁqbstamial@meformeBOMMe horizawntal planeg@nata sagliefont section

212 PR ' Tt oA BT Sheel il SethiE 78 S5 B HICRRion 212. 1n

Figurelg2Aahe stvifitmesisciardtitiavaterd by Figure 222 266 swimeter is being puiled

upwai ¥ Fig e 3, SRBGE11ER oA 96h Fas FopBR. & 4 WGt of the
swnmhmn is doravdrdrof2B6 Tentdéradfdifl, aasiogrtae ftomtlsm;t:bn no tifttdownwards.
secu

o SiOur3eRE AR Sl ket SBTCs T ey At tg 15 swimmer
showaria Figote 22. Thet ﬁ@délﬂ%ﬁﬁotﬁfﬁs fefaitive2ebrigid ivinrge8Bady 211, and

the teftﬁCI ug%?ﬁpeld &g&hﬁ ga qfr%gé%g%é @%@quggﬁagrszréﬁﬁqg’pl tg the fin and the

swimfietliddyz @ndfwhichZarties sestabitigingovéigat RRaidtiitsgodtish @nd.

the swi r y.. Figures 22A—2C ow.the different
TSR PaR o shap SRS 5 GV IR i SYsieePTistapS two fins
233 whith hateitég about ghailigaad axécanhd ard ténhavien) abpbirtodutboard of the

fix tabilizer 2 cured refo; .a tral .
swimingt o). 3B lrangv e et e Pop st 21 68f FElpT 1; Thegawimmer
showneh tHigade P4 asd boinphses sighsticed vettickl finebesradhé feddifg end of the

. oorizontal plane; a nd arigid front section 212 to

SWIMREr 8P i gid fin 213 is secured. Atetoer 3 1 is
s€igured 264, fagmand@8C are tdpl 2idd andfifignt &iswsPof tieswimmer of a

o TR, g e R S i B S 88T S ST . The

anuré@@hswo@ tothes 3dr apathmantodpe 1 1Mizgitig ands@a:@fﬂ PR a rudder 222
{oe ront

and a0l B; gnl 2 1S SySiRmEPEDTsd Y wE3hReTS A% nelinial bar 2265,
and anplueglity of elexitRal fins.a E@ﬁ fi Rirbtdtably dteecHed (e F@PB5 at a pivot

2. T t at {
point 2Bg1 Al 5 Alsp shitipeobtbiihe bt 23 by epuaos 226 7aubich ol the
rotatid® of eee fif. ;Eem‘h fin poRipridaé aI\QhMag@élal u@@.dn@é@hg\/@g@mm a
e SW an 0
rolatiglg 1R R i) SECHBE 248% S BetaliiehBERble Gaigg ssption 2135.
In sinaifaet &%c@g\éésrﬁw ﬂh‘l@aﬁm?ér woiiHcdbaid, fdrremm‘;blenbéquﬁlssﬁﬁs e.g. 5,
ico.ro n
and thibar 2BBsceh e S 2587 o8 uheeBalipdres S et Kie fapyement or
each lfindy cohtrolléd lbgfrrasmlg_seesbmﬁg om | egs l3:> 15 ang43 1|6 of
t et 1 0e Sw. nme 00 | I gure SO
biFrs 2 ArPgTtpy oS of'a swIaier 35 faasies through
dlfferdalelaﬁhasyse@fdtﬁfntémttsyvgm‘ethtdmdter AitguvetsicRoomphfesadioat 11, a
a ront vi ews

tethe(3Ffhd anBimefob s Wigh PEMacseRs aofy g S, BduEihgcends on
both $|desfolf mé bodﬁl Z%Hg ur l@e ﬂﬁ Botates abbgtia € HG9R1 37tmtu@ﬁ i$ aBright
angled ta3nS BADSF e hé dra SENGMGRYIES 18 The St bodly axis 2117. The
fin has a chord axis 2138 which is parallel to the body axis 2117 when the vehicle is at
rest (Figure 27A) and during the glide phase (Figure 27C), and is at an angle to the

body axis 2117 during the kite phase (Figure 27D).
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and a COG 230; and a fin system conprising vertical
posts 226, oo rizontal bar 2265, and a plurality of

w0 d@7n8719Tcal fins. Eaco fin is rotatably atta POEUS1007/001139

toe bar 2265 at a pivot point 2261 and is a | so
secured to toe bar 2265 by springs 2267 woi co control
toe rotation of toe fin. Eaco fin conprises a

cLAISMPstantially rigid | eading edge 2131 , a relatively

i nflexible central section 2134, and a relatively
flexible t railing section 2135. In simlar e nbodine

ot £i : . be f 3
[4°g, | BnGHTRehop Pl (Rt Catlide yRBHR oS 5007

cbUl d bdloadnfi gured so toat toe novenent of ea co fin
I $yycontrol: single spring. Figures 27A-D soow d
i?%)ere%t&gb?‘q?{’)éé@s of a swmer as it noves torougo d
i {3)er enttethmasennetting ¢hé Aoet and tlemswimhmearpe water. Toe

e ST S 8 P Sl e Sl woter

the s

2.
the follawvarg ¢lmargeteristicat€ f orces woico tend to

W) co memk:alsis@m?tbnewr hedmafafe ofdbeboaler2 11. Toe fin
 af e oA fi . . . ot
B SRR i o Beed b Bl Rl ! 200 7

t Gii} oetlewtatner ishodlerdensiod; 117. Toe fin oa s a coord
Xis 2138 woico is parallel to toe body axis 2 117
MGG e is at rest (Figure 27A) and d uring
t (#a)g bissdnpoaskody-hguing 2 KBgitudirdl iasisatanal N ang le to

t body. axis 2 117 .d uring toe kite poase (Figure

2%3). C%X'Inl\%/si?mAwﬁ'&t\/el wave- powered water veoicle

woi co ¢onpr isssscUred tp thetlodst , (2) a swinmer, a nd (3)

a tetog s cqonnectin e float a nd toe swimmer; toe

fl oat,&ﬁ)vm nﬁgwp&wgs?aeﬁrg,eaqd bei ng suco toat , woen toe

veoi cl &)i s whesittheldevdteis, in(Wavdé-beafihgatates, on or nea

r toe surfa of . tqe ter  [il).tge sw nmer is

Subnrer ged il ov 158 & F3aBuralibh Wik BT s resul of the wave
under ten smmtiont @adswi mrer conprising (2a) a sw nmer

body o avin axi s

syst em woi cgi)?al) qulr %ng il‘ﬁ‘fr"ltz"lothﬁd’v ?t'gé?%gabép%ﬁﬁo%‘w@@stend to

a fin, and (mvenberswioemdr gva berizoniahdiweetedear i ng
Bofirterorehife FrsBadifip SHeimt, 37 e et 85 98&GHe8 angeor more of

(A) it comprises a fin which rotates about an axis of rotation, the axis of
rotation having a spatial relationship to the swimmer body which changes when
the venhicle is in wave-bearing water;

(B) it comprises (i) a fin which rotates about an axis of rotation, and (ii) an
elastic component which is not part of the fin, and which deforms elastically and
thus influences changes in the configuration of the fin system when the vehicle is
in wave-bearing water;

(C) it comprises a fin having a leading edge which comprises (i) a relatively
rigid central section which has a fixed spatial relationship with the swimmer body,
and (i) relatively deformable outboard sections; and

(D) it comprises two generally laminar fins, each of which rotates about an
axis of rotation generally aligned with the longitudinal axis of the swimmer body.
A water vehicle according to claim 1 or 2 wherein the tether has one or both of
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nove toe swmer in a oo rizontal d irection. 2. A
wat er veoicle a ccording to claiml1l in wiico toe fin
W@ YBUMesM1eRs one o r nore of toe follow ng PCT/US2007/001139
coaracteristics: ~ (A) it conprises a fin woico
rotates a bout a n axis of rotation, toe axis of
rotati on oaving a spatial relationsoip to toe sw mrer

Abges woen toe veoicle is in wave-bearing
thefch%%ng\.j !%falt conpri ses 5 ) a fin woico rotates about
Y

a (E) axntscmﬁpnmaahms defyrraablegnemdtercasdmponent
WZF 2:0 ?Jl'ﬂgn%&f 5 é&fmﬁ Jt'WhlcﬁQ%nwlfsodgta %l%/g’f‘ efectrical power.

ous |n ['ue nces coanges
4. cd‘nWageme&hlazle asfcording ftd mnyyaneaf ﬂmemrenedmgedacms wherem the

swim AL i Shord el BNTHD S5 gPifDete: 9, 3
cé@t}r alit sz aisobstavitiatly oigic farefsectidnspanidakbction which lns relatively
AT BB TS B e bt
t \(\ld) gentecarabhgeé; ane mmrmcbrrmsompoaents sdlegteddoomatlatieisabequipment,
DU Bicatbs Bauthaht, F-a LAk b, SOREH AbtfohB8, steering
v eguipreeat, andrsensogs;t o cI aimlor 2 wereint oe t et oe
( Q ltcébﬁBﬁrl% 4)3591 \8@ fl l rlacl(:)erv%/ h% (gr]?eg{ta %r?(rgl A C}Sglrpmer body in
artimle hé):zomtat plame wben dhe «:lmpmeetm \hioe mter-lpeiansmg watdgt a
e a .
o0, L eS8 5 BRI oo AR MFRAELR B pomprises s
twldvmwtwld ditdohr sxdas»ftmehousmggaadgzl ;lole fol | ow ngr .
COR S hiae b Be PR RAIA0 bBb el S9Ees
t mpmxtntvebﬂhdjpham\tetp thedeadingbstichand dhe yrailingy endbf the swimmer

sg)?) g it conprises one o r nore conponents
8¢t ed from e lectrical e quipnent, comunications e

q& watEmtvehice acdorting tojanpae of therndreotdiagl dalnmonihesein the fin

svsteﬁ EOTbdsS it Bl i< PPE R bahwhiert BaPbUPfRRFn the
swimbhpady, tind toevtriclz eachlofpihalfies e eotatdiny nubtmtedeand (B)an elastic
comepEp hFis SR AP i by GBI 3585 et ] 0 uencas
changes pothe cardiguiration ofethessytﬁemfwhea tioe desicegs ;in avaleBgaring water.

6. Lé\r\&g’%’g l\)efﬁﬁ;?e %:?? eé% XK gg\t%uéﬁﬁgopgsffé%lgﬁtcﬁ?@% Wgerem the fin

systetreadiinpgses 1 pa digicobat whigH isngoentbdodn trmaswmmmrrbdmw\ﬂ) a
genen%llg'?émaﬁff V\?/Rlcﬁl i§ rﬂoﬁﬁt%r dérpg-felt ﬁg% lpé/r, 8“8 (gs ahSlastic component

Woer ein toe
Wthh is connected to the fin and to the rigid bar.

7. A water vehicle according to any one of preceding claims wherein the fin

system comprises a generally laminar and elastically deformabile fin having a leading
edge which comprises (i) a relatively rigid central section which rotates about an axis
of rotation generally transverse to the longitudinal axis of the swimmer body, and (ii)
relatively deformable outboard sections.

8. A water vehicle according to any one of preceding claims wherein (1) the

the float comprising a satellite-based position sensor and (2) the swimmer comprises
(a) a horizontal sensor which senses direction in a horizontal plane, and (b) a steering
actuator; and the vehicle further comprises a computer system which (a) is linked to the
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system conprises (1) a plurality of fins, (2) arigid
bar woico is nounted o n toe swi mer body, and to
wowicosa9n co of toe fins is rotatably nount edPCEOS2003)01139
anelastic component woico is not part of a fin and
woi co deforns e lastically and tous influences coanges
in toe configuration of toe systemwoen toe d evice is
I rdi.
poSltllopl é’@’?é%n rgﬁ?ﬁé}gztdg@éleé;eenggala@g“@ Zr[aﬁé@\eb bgoﬁta[%‘so c?rlg%rogrammable
to Coatas.m,enstrt;ﬂmn%mscqrﬂyoldhe istgeringnacivaiterdniresponse taisignals received

from IIHS@RIE) EW(}I nl%g)énd(tﬁé h%rlgéﬂfr%,l sghgéﬁ% ﬁ%?ﬁé%ﬂ asl{éf% iGRals received

from a@erseEen bhel\ahm:ls connect ed to toe fin and to toe
i C r e
P Bonde AIRFG S B SEALE 0GRS i Bl swimmer
has ayeerter af gya\htynandrthamelther ||saattacta¢d o thee$wirnmiel substanually vertically
c a rel .
abov8 @Né ggn?er o%ﬁé{)g%“iﬁg Elo%lhég artg §F §ué%%ﬂcya arqdath)eel tg rYer is
attacbéd t@tm float gdnﬁianmnyyv&rtlcalnebelmetheocemmr bbbgoyankyand the fioat

v 84y 4P TR o SRBEREH S G Y e comter o

10. céomeitimod Db utiliziyg mwemoweewbwmmbasas plmﬁtgeaivoat(er 1/)ahicle
scoot i 5ol 9B A A A A A DR b5y B S PR or v

expestedstorhaw wategavansssstralvelingcadross iits surfaeer, i zont aI

pl ' i uat and t 0e Vveoi.c
1. PReRROTg: (e BoS i BEaARR FUEERR B A PG iFmation
obtalmemkrem tar recepimj by wmmsmmclems defimed imaay oaerufculanms 1-9.

a ins r,

12 SArEod f ey RN e S patee S RE R anG %ny one of

claimstlu@vdiich congasassserding signalsta theelvata Viehioie t oe
position sensor and toe oo rizontal sensor, or in
response to signals received froma sensor o n toe
veoicle. 9. A water veoicle a ccording to a ny one of
preceding clainms woerein toe swimrer oa s a center of
g ravity, a nd toe tetoe r is atta coed to toe sw mer
substantially vertically a bove toe center o f g
ravity; toe float oa s a center of buoyancy, and toe
tetoe r is atta coed to toe float substantially
vertically bel ow toe center of buoyancy; and toe fl oat
oas a center of d rag, and toe tetoe r is atta coed to
toe float in front of toe center of d rag. 10. A
nmet ood of utilizing wave powe r woi co conpri ses
placing a water ve oicle a ccording to a ny one of toe
preceding clains in a body of water woico oa s o r
Woi Co i S expected to oave water waves t raveling a
cross its surface. 11. A netood of o btaining
i nformati on woi co conprises ana lyzing information o
btained from o r recorded by, a water veoicle a s d
efined in a ny one of clainms 1-9. 12. A netood for
controlling a function of a water veoicle a ccording
to a ny one of clains 1-9 woico conprises sending
signals to toe water veoicle .
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