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powered by an inexhaustible energy source, nore particularly to wave

*

powered vessel. Wth the gradual depletion of oil resources and Utranki nd' s
5 nmounting dermands for energy, devel opnent, of alternative fuels is becon ng
nore and nore inportant. It is known in the art to use regenerative energy
sources, such as solar energy, wnd energy, and ocean tides, to produce
eléctric power. However, devices using these regenerative energy sources

have vari ous setbacks. For 10 ins?@%epoﬁﬂ{ﬁ nggﬁgy conversion i s not
efficient, and requires the use of a |large nunber of thermal collectors,

whijch occupy a | afiges aapeRt;@f rePRc td RevéisR10bowdred RPWRM i kHaeBeIBi&
electricity is limted to windy regions. Electricity generation utilizing

ocean tides | Serrirg9 bbltded roecpast dulaeliyofs hamvadpdwetddessatl .
sufficient range. The object of the present invention is to provide a wave
power ed vessel whWtth pdenpraduat depdatbdn aippopetdsmurcespampélumahkindssel
forward_ by wave notion. According to this invention, the wave powered
vessel ?ncl udée®uwgingmipnangsdior nerdy ngevalapmaing Pt diteanative dueds, i
propeller mounted to be rotatable relative to_the hull hod and adapted to

be subnerged iFRBBEYY® RAteFOSo TEROY P HropEt HehERATH Imb\éra?.af%"r War %€ and
SRR e S A R LR re
lbody about a rplPLEOM BXhSs, LS REANLEE1LEL PR BBREF BN f &inéé?u&‘?ﬁ&r
evel in an upright direction, and extends in the longitudinal direction to
couple with thaedel ¥@Benerdtive energy sources have various setbacks. For
10 instance, solar energy conversion is not efficient, and requires
the use of a large number of thermal collectors, which occupy a
large amount of space. The use of wind power to generate
electricity is limited to windy regions. Electricity generation
utilizing ocean tides is also limited to coastal regions having
15 tides of sufficient range.

The object of the present invention is to provide a wave powered
vessgel which permits rotation of a propeller to propel the vessel
forward by wave motion.

According to this invention, the wave powered vessel includes

20 a hull body extending in a longitudinal direction, a propeller
mouﬂLed to be rotatable relative to the hull body, and adapted to
be submerged in a body of water so as to propel the hull body forward,
and a driven shaft mounted to drive the propeller to rotate.

A drive transmission shaft is disposed in and is’rotatable

25 relative to the hull body about a rotation axis, is adapted to be

spaced apart from the water level in an upright direction, and

extends in the longitudinal direction to couple with the driven
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.shaft so as to drive the propeller to rotate. A suspending nmenber is
nmounted relative to the hull body, and extends in the | ongitudi nal
directjon. A plurality of float nenbers are suspended by and are novabl e
relative to the suspending nenber in the u%right 5 direction, and are

di sposed to be displaced fromone another in the |ongitudinal direction.
Each of the float nenbers includes bottomand top walls opposite to each
other in the upright direction, and a force transmtting rod disposed to

tend f th ' I f it G A
Cack segrent 10°ALE Rean YhCREN She PURTRE td KOALE b Al el 2
transmtting rod Wiemtdqdr esgcil¥etenany ke fb&df, NEAPeektbfddOYEd the

upwar ds and downwards respectively by rising and falling tides. A plurality
of gear trainslahgitiditaaddredtienhw pledy cyEctl ft héibeiendird Bakpénded
includes a uni-directional gear unit and a driven 15 wheel . The

uni - di r ect i onabygesl atembvilake agelativeeto wheadusphadime sbalsemiihitHehepr aghit
segnent so as to be rotated cl ockwi se and countercl ockwi se, and a

uni - di r éct i onaligeefiathe @ndcaxpldigprpeedttiorbet dismacedofied anseahothepdmni t
the uni-directional gear wheel to be rotated coaxially with the toofhed

wheel only wheRPenEPEH UGERRE AIRFSEL R0t EARS Of | Bk filost wemmosks veRciiss s
di dd f .th L-di i | wheel . i
Fotation of tnECLRPRara B TR el R raRi B R hE YR iohl AERERIY o
shaft, thereby fpiyifgg.L h:e:alﬁ'é{?\%{ixﬁd \:I:\Abﬁlcii%tso%%@d &3 QﬁEeﬁ&%&Bﬁ\%t Egp wall

advant ages of the present inventio ecome apparent in

foll owing det ahbeﬁ?ﬁ@gp.r iTHel ¥Breé thamduietengetoemrdipient § 8hck NSegment
invention, with reference to the acconpanyi ng draw ngs, in which: 3 Fig.
1 i s a Kchenat disposyd otoa bl meivedr afppardd ambodlowemtrdé aivhsste afmeedi ng
to this invention; Fig. 2 is a partly sectional view of the first preferred
embodi ment sho®ransmitgingirod wierma aespect iveegne of thetflonsalemberpiig nads a
partly sectional view of the first preferred enbodi nent showm _in Fig. 1,
taken al ong | i Hewayqs gng dpwag;gs, respectively by rising and falling tides.

A plurality of gear trains are mounted on the hull body. Each of

the gear trains includes a uni-directional gear unit and a driven

15 wheel . The uni-directional gear unit has a toothed wheel that meshes

with the rack segment so as to be rotated clockwise and

counterclockwise, and a uni-directional gear wheel coupled

relative to the toothed wheel to permit the uni-directional gear

wheel to be rotated coaxially with the toothed wheel only when the

20 toothed wheel rotates clockwise. The driven wheel is disposed

downstream of the uni-directional gear wheel so as to transmit

rotation of the uni-directional gear wheel to drive the drive
transmission shaft, thereby driving the propeller to rotate.

Other features and advantages of the present invention will

25 become apparent in the following detailed description of the

preferred embodiments of the invention, with reference to the

accompanying drawings, in which:



_Fig. 4 is a block diagramof a power converting unit of the first preferred
enbodi nent; Fig. 5 is a schematic view of a second preferred enbodi nent 10
of a vessel according to this invention; Fig. 6 is an enlarged view of a
portion of the vessel of the second preferred enbodinent; and Fig. 7 is a
bl ock di agram of a power converting unit of the second preferred

enbodi nent. 15 Referring to Figs. 1 to 3, the first preferred enbodi nent of
a wave powered vessel 1 according to the present invention is shown to
comprise a hull body 1] MhlchErbends,dl 8e lPRIELL HiRtbyld SibBlneit of
propel ler 12, a power converting unit 15, a drive transm ssion s aF e P ,

and a plurality bsfOMRcckRalisg kb tB@sThevdHtapel;l er 12 is nounted to be
rotatable relative to the hull body 11, and is adapted to be subnerged in a

body of water so &igt.o2priepel pakelpubéctioshall Vvikar oér ¢dhe THerpowereferred
converting unit 15 has a known construction, and includes a generator 151,
a storage batt empodbgent shownoin F3g., lanthkE algearbimesi33-IIsgeericf;. 4 )
. The gearbox 154 has a driven shaft 1541 which is nounted to drive the
propel i & 12 to rdtige3 e admarelYr aASH IS lovisWart thei §igstpperienredand

is rotatable 4 relative to the hull _body 11 about.a rotation axis, and is
adapted to be SHECTHICRAPOMRGH BHE-wit cr iy BIORA LiPSiind Lhi ETeron.
The drive transm ionsgft é Xt e i Net | ongi 15\9 | _djrection,to
coupl e with the diigenehart ook 4 §£a$ R pUBLE e the
converting uni ;g SO-AHerkRyddnRiitRarpropel ler 12 to rotate. A suspending
menber 110 includes a plurality of sleeves which are secured to the hull
body 11, and whi clrigxt ends ia) schemhoigiviedi 68l a decealli prefdrPeBasibedinehe
power units 13 includes a float nenber 131, a plurality of guiding rods 133
(four i this effbadvemssl) accardingsttogehis titeiemti82; and a second gear train
135. All the float_menbers 131 of the power units 13 cooperate to provide a
floating force forfiguppote iEngenlrrdpssyeew Ploa peetiqn of. the veseedrebithe t he
floating force is gﬁovi ed bg hal f..of the f] oat
seco prererred e iment; an
Fig. 7 is a block diagram of a power converting unit of the
second preferred embodiment.
15 Referring to Figs. 1 to 3, the first preferred embodiment of
a wave powered vessel 1 according to the present invention is shown
to comprise a hull body 11 whichextends ina longitudinal direction,
a propeller 12, a power converting unit 15, a drive transmission
shaft 14, and a plurality of power units 13.
20 The propeller 12 is mounted to be rotatable relative to the
hull body 11, and is adapted to be submerged in a body of water
so as to propel the hull body 11 forward.
The power converting unit 15 has a known construction, and
includes a generator 151, a storage battery 152, a motdr 153, and
25 a gearbox 154 (see Fig. 4) . The gearbox 154 has a driven shaft 1541

which is mounted to drive the propeller 12 to rotate.

The drive transmission shaft 14 is disposed in and is rotatable



.menbers 131. In addition, the float nembers 131 are displaced from one
another in the longitudinal direction. Each of the float nenbers 131 has
bottomand top walls 1311, 1312 which are opposite to each other in the
upright direction and which 20 are respectively adapted to be subnerged
bel ow and fl oating above the water level, &4nd a force transmtting rod 130
which is disposed to extend fromthe top wall 1312 uprightly. The force
transmtting rod 130 includes first and second rack segnents 1301, 1302
opposite to each other in_a transverse direction that is transverse to both

25 the upri ght Tet3tecis bp tsd i HebPaYidilt defutaf TACAELPR GFiSe an¢ £8 atenksded
d dd d ith th t 1 ttl .rod 130, t he f.| oat

upri Sx6"Souer G e Tore Al 1400 Cof 100 uhen, e 1o

tides. Each of T%Qﬁﬂ?%’% | 00 0A% 130 Epﬁb’:’dﬁ Bxt VRS ﬁ?%@%&i\@%ﬂﬂgﬁgl

connected to an extends uprig y fromthe top wa

respective fl ogiremier cd Ibupd8dyitth RO S8 EMFtWMEahoE thd §83§b<&£ 9Byt he
| ower segnent through and upwardly of the suspending nenber 110 so as to

suspendst he fl ofittlrepbeer ladhvereing henistigpessliaig toedbire the, pthesBl 12

gui di ng upward and downward novenents of the respective float nenber 131
relative to theosusaeedi ng nenber 110 in the upright direction.

Furthernore, upper 10 and lower limt nmenbers 134 are respectively disposed

on the upper and Potsrenddngrtamber b Hngiuder agehwiodd ty oefs s1seves whdcho
l[imt excessive upward d do r.d venent s .of the respectjive fl ogt
momber a5 rhere Brante R AR e i 2 et RS | S el s
15 unit and a &Jf%éé { iven wheel 137. The first uni-directional gear unit
has a first too ecF éel 136 which surrounds a first axis, and which is

di sposqg to mesh whith Shecid etk 89T Mncl3Ads0h EDSad Qhibel’ ‘i?fitn' fting

rod 130 so as to be rotated cl ockwi se and countercl ockw se, and a first

uni - di rect i onapl@edri tyheelqulid@nghtsds 2831 Ecbeuph ethiboetiiRiiens) , toFikRed
wheel 136 by neans of a support shaft 161 so as to permt the first

uni - di rect i onagegediraine?B2 13814 @ becond mgead toai Al35¢ with the first

t oot hed wheel 136 _by neans of uni-directional bearings (not shown) disposed
bet ween the first A@io@%élﬂﬁééﬂeﬁ%‘ﬂahﬂl tHetBamoyer YRbEY 1B6ToRRIAE Ben
the 25 uni-directio

the first tootREW Zlﬁlﬂef%%iﬁ\gg?eé’{rgg%rg%%@éqggﬁg R Vel | o dndliatell®"
15 Preferably, the floating force is provided by half of the float
members 131. In addition, the float members 131 are displaced from
one another in the longitudinal direction.
Each of the float members 131 has bottomand top walls 1311,1312
which are opposite to each other in the upright direction and which
20 are respectively adapted to be submerged below and floating above
the water level, and a force transmitting rod 130 which is disposed
to extend from the top wall 1312 uprightly. The force transmitting
rod 130 includes first and second rack segments 1301, 1302 opposite
to each other in a transverse direction that is transverse to both
25 the upright direction and the longitudinal direction so as to be

moved upwards and downwards with the force transmitting rod 130

when the float member 131 is moved upwards and downwards by the



. The first driven wheel 137 is disposed to nmesh with the first 6

uni -directional gear wheel 138, and is coupled to the drive transm ssion
shaft 14 by neans of a uni-directional bearing (not shown) so as to
transmt rotation of the first uni-directimpnal gear wheel 138 to drive the
drive transm ssion shaft 14, thereby driving 5 the propeller 12 to rotate.
The second gear train 135 includes a second uni-directional gear unit and a
second driven wheel 137" . The second uni-directional gear unit has a
second t oot hedridier] ahd6faMhiineghtsédesounds a second axis that is parallel to
the first axis, and which is disposed to 10 nesh with the second rack
segment 1302 of t Bech ovfc &her guiding iradsrbif i80ludes qudiowerheeondans Which

t oot hed wheel 136 is rotated cl ockwi se and countercl ockwi se, the second

t oot hed wheel IBEONpectest he eddcwiteestTTaTRE At YcH Rk fhe dop wall 1312

ol U al Ly Of s¥ R FBRRTEHHY GLOPb ™ dar bnetd Srupber o, i

ol e B eyt Gl (A SO e koo

support shaft e ond
gear wheel 138’ urt @H?qﬁn%g%gs% ﬁ?t ‘?ﬁeﬁ%ﬁ?ﬁe‘g‘ggﬁemt Jr%%llb%]é 1-31 g&g hown

in Fig. 3, a pthy ausbgn@ing Menthei-ecid OnalerbBRr duds nk3 Apaaed r &5D iwhwetd
di sposed between the first, second and third gear wheels 138" and the
correspondi ng wsoyENentss béf thelﬁésggﬁﬁ,ﬂzm f3oah témitent HSlsumlattivehtbt shd 62
, 163 ,164 can rotate only when the second toothed wheel 136' rotates

cl ockwi se. 25 atltﬁpeg@eaameabﬁwﬁovméhe PRYighsdrepeoid Kur thesmonrt HPPRE

third ar wheel and d to the dri,ve_transm on shaft 14 .
As such0 the 139% ow 13t CErERLS %éﬁr%%%reqéée&xﬁﬁiesgﬁi%tﬁe $ppes

wheel 138 can cloc g€ ve
transm ssion s#‘ IOY ©ORTEY V\% C’eﬂngggﬁ [:ﬁé rb@ﬁ?\}@&ﬁb%g%?%%%ﬁ@%@%ﬂ%

vel | as the progelddite i Qﬁ&f&! QBtMUé&{é%th%Prt)he”S}éSﬁE&ﬁréNﬁBaE he
fl oat nenbers 131 are no upwar and downwards by the Tising and
falling tides.mayr tthe fl oat nenber 131 of each power unit 13 is noved
upward by a rising tide, the force transmtting rod 130 is noved upwards so
as to permt cl ocitheds8nsotgdarorraiin 132 ihctigdes adtihet whiedireé86iomdlegear
rotational force of the first toothed wheel 136 is transmtted 10 to the
first di-dire@itonnt yarswisivensbegd iheThe fdrsarmiedixpetiond7 98y as

to d the d t ft 1 t.h, th hand, th d
rovenent of t HEoRes § rareh ?%‘q%%rwéﬁsag’éew%sé’suﬁ%w%&% R P

t at f th f
L(r:])I ad: (I’)gc'([)l ona‘?e S’glglg%gs %gﬁgﬁ‘g{;‘éﬁg@%un tehl’ (t:: OC?(V\A se?‘rg%}?;s% OnaFrEf%rlC%Pe
the second tog«fﬁ@%%se&ra}%mtmg, 738t 196 dof 389 bhesbiift dihe15860 and

uni -di rection gear wheels 138" So that the second toothed wheel 136" is

in an idle statqunt@henotkeidd, oand gEiket ulhdldofe@tichaloyedr wnedl 188 waianved
downward by a falling tide, the force transmtti ng rod 130 i s noved

downwa2fls 20 sibs amupdegetaritthec Ebrstnitoeothed athiegl 86 the meervendf taocuppdrinheel
136' . The rotational force of the second toothed wheel 136' is transmtted

to the second ®hALtdlPbEO amaP RREAR bvithee Firayni xdirqqtdosad arprarisrinliteel

137 t d th t haft 1 hand, th
dowrviar - moverEPeoFoTTeS BrREA I o GO9S 11 85 SHEEo ROt oaParoRearte
rotation of thee Escﬁlﬁe %L%?l l‘f%%%y&é?{nﬁpéﬁo&ﬂ HQSPerxfd/bé{:@&r?{:hé @?r

uni -di recti ona earl ngs é count érc Wse Fot att onar
force of the ftééﬂhetd)%}ﬁ%@ 136 and the support shaft 161 and between the

25 uni-directional gear wheel 138 and the support shaft 161 only when
the first toothed wheel 136 rotates clockwise.

The first driven wheel 137 is disposed to mesh with the first



8 wheel 136 will not be transmtted to the first uni-directional gear wheel
138 so that the first toothed wheel 136 is in an idle state. Therefore, the
cl ockwi se rotational forces of the first and second toothed wheels 136, 136’
can be alternately transmtted to 5 the drdve transm ssion shaft 14 so as
to drive continuously the drive transm ssion shaft 14 as well as the
propeller 12 by virtue of the rising and falling tides. Note that the
gearbox 154 can not only control the rotational speed of the propeller 12,

it can al so beytised rket sérear dgiebﬁ piHeRel hes, 18nd2 is RRUPLEANEOt BhET 88ivd and
6, the second preferred enbodi nent of a wave powered vessel 2 of this

invention is stwamsmriestan@hate B byl hedredpf2d untii-dhrest ndd beaxing (not

| ongi tudi nal direction, a propeller 22 which is nounted to be rotatable
relative to thehawm)|saas bodyramsmi b rotahien of & hedbipstdun b-daestibopalyaeat n
water so as to propel the hull body 21 forward, a gomer converfing. unit 25,

a plurality of"Bsstet3&Rp AEiys thy Jé{'ec’-'ﬁ?&sé‘égého%? athdfpdhesgby @riKing
f t F t 25 h k t t
ind 1 nch udes. o1 R5PRELEY %Vftf’gﬁﬁtv%ﬁ' " Yotor e rarinﬁer "055, Cand oo™
gearbox 253 with g,drdd c%ﬂdsg t%‘éﬁ.i"l n%@tlé-liﬁ el JAgdfhy s Hé%tl?éﬂé’f' Ler
alr er

22 to rotate. The conpresse orrre as at
di sposed in thgedhhi tb&f;a/a%écéﬁdaglmﬁﬁéelamﬂ fﬁ@%wﬁdmiedlﬂe%\e%nw an

upright direction. The conpressed air chamber 24" extends in 25
| ongi t udi nal dygpcthDhhaBth beratd sobtieed anesl qeevamnjdﬂgsmdunds a second
axis that is parallel to the first axis, and which is disposed to
10 mesh with the second rack segment 1302 of the force transmitting
rod 130. As such, when the first toothed wheel 136 is rotated
clockwise and counterclockwise, the second toothed wheel 136’ is
rotated counterclockwise and clockwise correspondingly. The
second uni-directional gear unit further has a plurality of second
15 uni-directional gear wheels 138’, which include first, second and
third gear wheels 138’ in this embodiment. The first gear wheel
138’ is coupled to the second toothed wheel 136’ by means of a
support shaft 162, and meshes with the second gear wheel 138’. The
second gear wheel 138’ further meshes with the third gear wheel
20 138’ . As shown in Fig. 3, a plurality of uni-directional bearings
139 are respectively disposed between the first, second and third
gear wheels 138’ and the corresponding support shafts 162,163,164
such that the support shafts 162,163,164 can rotate only when the
gsecond toothed wheel 136’ rotates clockwise.
25 The second driven wheel 137’ is disposed to mesh with the third

gear wheel 138‘, and is coupled to the drive transmission shaft

14. As such, the first uni-directional gear wheel 138 and the first



25, and term nates at an outlet valve 241 that is communicated with the
conpressed air tank 251 and that permts outflow of air stream 9 into the
conpressed air tank 251 once the air pressure in the conpressed air chanber
24 is higher than a predeterm ned value. The conpressed air chanber 24
further includes a plurality of inlet check val ves 242 which are disposed
upstream of the outlet valve 5 241 and which are di splaced from one anot her
in the longitudinal direction. The rotor nmember 252 of the power converting

unit 25 i s dispose be driven b e air strea bursting out of _the
outl et valve ‘g?F’dﬁh]a%B a?la%E?E e Eﬂ%?]fw’ﬁﬁ Jcrha’ﬂ? F%F%"[“é%l‘%ﬁ“ﬂ% 'Eq’l@riL‘é‘F or
menmber 10 252 i.ch .s coup Ied to the 2531 of earbox
253 so as to d?l ved\ll*’f1 e ptrr(?ngrlf‘e O%a%r.totg{ Egr?ibn%e 33‘§ i's

mount ed on_t he lil 800, Zhartde Xt enga i B! E'ﬁn% ear%%@egw% dd g@{rtaym

Each of the power units %3 hcl udes a 110at ne Ity of

l'i nki ng | ever scanuaub e rputidvethit saiiferaRhal £1H¢ChertiSéhs hBlté'ﬁeSmoved
enbodi ment, all the float nmenbers 23l of the power units 23 are required to

provi de5a floampwu;dboan& deanmwarrfipoby i tie theingsael fhldtngheidsat.er. Thus,

the nunbers of the float nmenbers 231 20 enployed is proportional to the
carryi ng capacit yWegn the filestaiener 131 afldachapowerhenit datiseoved vpwddd ar e
di spl aced from one another in the |ongitudinal direction. The float nenber
231 i's suspenddd 3pFiHRg FidewEhsl korcs BranitS ipgerad 33R ridi MveR MBWATSR2 i n

the upright di regltsltoonpermzl. cfockw:.se rotation of the first toothed wheel 136.

The rotational force of the first toothed wheel 136 is transmitted

10 to the first uni-directional gear wheel 138 and the first driven
wheel 137 so as to drive the drive transmission shaft 14. On the

other hand, the upward movement of the force transmitting rod 130

permits counterclockwise rotation of the second toothed wheel 136° .

Due to the provision of the uni-directional bearings 139, the

15 counterclockwise rotational force of the second toothed wheel 136’
will not be transmitted to the second uni-directional gear wheels

138’ so that the second toothed wheel 136’ is in an idle state.

When the float member 131 of each power unit 13 is moved downward

by a falling tide, the force transmitting rod 130 is moved downwards

20 80 as to permit clockwise rotation of the second toothed wheel 136°.
The rotational force of the second toothed wheel 136’ is transmitted

to the second uni-directional gear wheels 138’ and the second driven

wheel 137’ so as to drive the drive transmission shaft 14. On the

other hand, the downward movement of the force transmitting rod

25 130 permits counterclockwise rotation of the first toothed wheel
136. Due to the provision of the uni-directional bearings (not

shown) , the counterclockwisge rotational force of the first toothed



25 bottom and top walls 2311, 2312 which are opposite to each other in the
upright direction and which are respectively adapted to be subnerged bel ow
and floating above the water |evel. The |inking 10 |l evers 235 are pivoted
to the suspendi ng nenber 232 and the top wall 2312 of the float nenber 231
to facilitate novenment of the float nenber 8231. The force punp 232 is

di sposed to interconnect the float nenber 5 231 and the suspendi ng nenber
233 along a line which is inclined relative to the water |evel. The force
punp 232 includes a piston 2321 which is disposed to extend fromthe top
wal | 2312 of t wheél 336 widdbeot B8 Ltrahemiftiddetd hhe ifnedt imedineck inay}|daader
2322 which is coupled with the piston 2321. The air duct 234 interconnects
and 10 i s conmitheehtled &f tthathe® FLrak&ropBed whgel a3 dpdat Ay dddgesteita-he

inlet check val 242 of th d aj h 24. , th

e ton Dash | o woRtararota: Hhe SIPHEYIFS EPEtu Aty EoREcR A hher Lhash arg
f IS 1 ) . .

Feci procat i ng RS0 Hobkhad S 2Fad ae” PO BES iR 8AF (sl GBS o

downwar ds respegbi d8ive R¥ahBfi sd:ihenand fakbi 19 dd de$ve TR i nEBABIF13Rd

air is delivered through the air duct 234 and the check valve 242 to the

conpressed air deheah@iandthi 951oNGhAEE N 4258 WIPEL EHONrsid1ake 12 By vdahe of
the rotor nenber 252 which can be driven by the conpressed air and the 20

gear box 253 whio€htbhanrigimgsand faid ingt aidemal force of the rotor nenber to

the propeller 22 , the propeller 22 can be rotated to propel the hull body
21 forward. m cNokB thatAthg\gearbmer baft ¢angwlt ephyprdositigl thehyptatyomnal

extending in a Ion&i tudi nal di.rection; %ﬂprggegl er mounted to be rotatable
relative to safBSRAPE tgw,%léﬁa I2daift G R5PD RS SEER YRS IERE BERP er
wat er s@ as tolaropel said hull body forward; and a driven shaft nounted to
drive said propéller to rotate, characterized in that said wave powered

\éﬁ;salh i fC ur! Qer CORYFe?eSng (Y itMGsl FANSH 851 Ok TRREhaBEEFLAreadbRRISRE LD
of a wave powered vessel 2 of this invention is shown to comprise
a hull body 21 which extends in a longitudinal direction, a
propeller 22 which is mounted to be rotatable relative to the hull
15 body 21, and which is adapted to be submerged in water so as to
propel the hull body 21 forward, a power converting unit 25, a
plurality of power units 23, and a compressed air chamber 24.

With reference to Fig. 7, the power converting unit 25 has a

known construction, and includes a compressed air tank 251, a rotor
20 member 252, and a gearbox 253 with a driven shaft 2531 that is
mounted to drive the propeller 22 to rotate.

The compressed air chamber 24 is formed as a tube, and is
disposed in the hull body 21 to be spaced apart from the water level
in an upright direction. The compressed air chamber 24 ‘extends in

25 the longitudinal direction and towards the power converting unit
25, and terminates at an outlet valve 241 that is communicated with

the compressed air tank 251 and that permits outflow of air stream



10'rotatable relative to said hull body about a rotation axis, which is
adapted to be spaced apart fromthe water level in an upright direction,
and which extends in the longitudinal direction to couple with said driven
shaft so as to drive said propeller to rotate; 15 a suspendi ng nenber
mounted relative to said hull body, and extending in the |ongitudinal
direction; a plurality of float nenbers which are suspended by and which
are novabl e relative to said suspending nmenber in the upright direction,
and which are fisPesadcbRoRessds RiaCeant I GRecaBBENSIr rdddukd~if the

| ongi tudi nal direction, each of said float nenbers including bottomand top
wal | s whi ch aréongfrieesedl eairo chatbeptdiedsi hidghHee thahghtprédeesimivied &alluahi ch
are respectively adapted to be subnerged bel ow and fl oati ng above the water
I evel , and 25 Ehd comggreasadsnirt ¢hawpercit dirtdier Encliwiessed]uralebtyerid int em
said top wall uprightly, and which includes a first rack segnent di sposed
to be noved upvkedsvahiesddAvdria: areifispoged upstreareof rtatﬁswttltqtnga 3|

when a espec ve one .of ~said ers i s _noy s, an rds
respect Pvel y 4%@9 Tishare di) e Pl T oo ATEhER T Fhor RS po i
trains, each i %%lgﬁ 5 a first uni-directional gear unit which has a
first toothed ee at surrounds a first axis, and that is disposed to

mesh with said figgd rse&héﬁggﬁasz%ﬁ@%b&aecéﬁ&&tﬁ@lgqmc‘tkﬂ $8 B@Bfosed
countercl ockwi se, and a tirst uni-directional gear whéel coupled relative

to said first t®aehadiwiedly she ldimstireanaiifisti8gi dud igfs thenbutdigtecalwaal
gear wheel to be rotated coaxially with said first toothed wheel only when

said first toozdiedanddab arobatt et shafttkwhieh ianmtatkdrwsitthdrhey eotoweember
di sposed downstream of said first uni-directional gear wheel so as to
transmil® rotat?%hapf Wisidhaid doupdedube -tdier detvanahagea?siiheél thoggarhex sai d

drive transm ssi on shaft, c}xhereb% dr|V|r1 said propeller to
253 so as to ive the propeller 22 to rotate.

A suspending member 233 is mounted on the hull body 21, and
extends in the longitudinal direction.
Each of the power units 23 includes a float member 231, a
15 plurality of linking levers 235, a force pump 232, and an air duct
234.
In this embodiment, all the float members 231 of the power units
23 are required to provide a floating force for supporting the
vessel 1 on the water. Thus, the numbers of the float members 231
20 employed is proportional to the carrying capacity of the vessel
2. I;'l addition, the float members 231 are displaced fromone another
in the longitudinal direction.
The float member 231 is suspended by and is movable relative
to the suspending member 232 in the upright directioh, and has
25 bottom and top walls 2311,2312 which are opposite to each other
in the upright direction and which are respectively adapted to be

submerged below and floating above the water level. The linking



.rotate. 2. The wave powered vessel according to Claim1, characterized in
that said force transmtting rod further includes a second rack 20 segnent
whi ch js disposed opposite to said first rack segnment in a transverse
direction transverse to both the upright direction and the |ongitudinal
direction, and which is noved upwards and ddwnwar ds with said force
transmtting rod, said wave powered vessel further conprising: 25 a
plurality of second gear trains, each including a second uni-directional
gear unit whic e t he e i
e08s 238 GRS o IR kBB Sl RHBEE A SE8Ehd Kb

parallel to the _ I'S mesh “w't h - sai
second rack seggeptoHYChrt hiad FlMAemeRbdd: bhiSto iRt heda Wb eflelint WAt

cl ockwi se and count ercl ockw se, said second toothed wheel is rotated

count er cl ockw seoatidnetdeekpBse S correspondi ngly, and a second

uni -directional gear wheel coupled relative to said second toothed wheel to
permt said secondhenfordtier sty DB2lisghaposbédb intdreonneat etle aaitaldmben t h
sai d second toothed wheel only when said second toothed wheel rotates

cl ockwi 9e, and23d andstbersishenddng\iramber iz 3 ed eng dovdser daimho fissinal isedond
uni -directional gear wheel such that said first and second unj-directional

gear wheel s rofﬁg%t’c‘{eoEth\il?ewPﬁeEr}eé(F}erTﬁ‘&t EOTRE REFP 1B inchides 8 RiStes

oo said 15 propert #piCE SR FRERA R R e Eront b ORI ShERe e
float menbers acfuapyad UMY (heaNd-KOWAVRIAS BRNPSLNYR: DobNG, 1rpisn0

and falling ti e powered vessel’ accor gto alm urt her

characterized byupPdd aRtHIEhd Y s86n Badi. Nthd dE, @AC D34 NGldedBEnact H\Wer
segnent which extends uprightly fromsaid top wall of a respective one of

said flifat nentercommandcatedippeh thegegEnindehi 232 2exhd adsedgenti saichd ofvehe
segnent through and upwardly of said suspendi ng nenber for guiding upward
and downwar d minéete aheckf vaives f342arinend aorpaadsed aimpichamber 24of upper
and lower limt nmenbers which are resgectively di sposed on said upper and

| ower segnents of ASafdChyitaEn Fas 2841 4 PavaklA regiRer@tiaghyenatiyeof
said float 1%0”&@%§iin§éré3%vgopger o(:ar(rjn ggsa'lsierl i%ggﬁéisstir%%e and an air
compression stroke during each reciprocating movement when the
15 float member 231 is moved upwards and downwards respectively by
the rising and falling tides. Thus, compressed air is delivered
through the air duct 234 and the check valve 242 to the compressed
air chamber 24 during each air compression stroke. By means of the
rotor member 252 which can be driven by the compressed air and the
20 gearbox 253 which can transmit the rotational force of the rotor
meml;er to the propeller 22, the propeller 22 can be rotated to propel
the hull body 21 forward.



~a hull body extending in a longitudinal direction; a propeller nounted to
be rotatable relative to said hull body, 5 and adapted to be subnerged in a
body of water so as to propel said hull body forward; and a driven shaft
nounted to drive said propeller to rotate, characterized in that said wave
power ed vessel further conprises a conpreggsed air chanber which is disposed
in said hull body, 10 and which is adapted to be spaced apart fromthe
water level in an upright direction, said conpressed air chanber extending
in the longitudinal direction and towards said driven shaft, and

term nating atCIadIMSut| et valve that permts outflow of an air stream once
the air pressure in said conpressed air chanber is higher than 15 a

predet er m ned MaPuwave peyerespressel comprediider further including a

plurality of inlet check val ves djsposed upstream of. said outlet valve and
di spl aced from on2 QH#;:W@@Yi?FEQRglPSnb?tﬁék Ftﬂaiﬁﬁﬁ' SCE1PBt or nmenber

whi ch is disposed_to be.driven b he air styream 20 _burstin ut.of said
outl et valve, andaﬁﬁpeﬁl %&“%ng%%%%sesch ?aég?éFéatﬁY?§°§% 6P?%&%ﬁb ‘mber
and coupl ed t ' ' h : LV, [ | r e, a
sus pend?ng rre%o%?é%%&égg rb%I g@%%@tegsgiagﬁam ?E E’%Sg?%ogggé:)?{e%rn%%%g%ﬁa t he

| ongi t udi nal Qhﬂgpbbgg;fégﬁd%dplgﬂglity of float nenbers which are suspended
by and which are novable relative to said suspendi ng nenber in the upright

di rection, and whacdraren dghafitatedniednooderiaaobabd progdlder tb rotate,

| ongi tudi nal direction, each of said float nenbers including bottomand top
wal | s whi ch archarppberized inddhalt saitkvayve powereprvieghel diursber eoppangesvni ch

are respectively adapted to be subnerged be|l ow and fl oating above the water
level ; and 5 a plardiveytHANTYHEsdop FhnEt whiteh dissPbsrepac innrd #bifBcs a

respecyve one, gle3ald Lhart, IS0 0 B s2L), sbsRead o Bber ! e
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direction, and which extends in the longitudinal direction to
couple with said driven shaft so as to drive said propeller to
rotate;
15 a suspending member mounted relative to said hull body, and
extending in the longitudinal direction;

‘a plurality of float members which are suspended by and which
are movable relative to said suspending member in the upright
direction, and which are disposed to be displaced from one another

20 in the longitudinal direction, each of said float members including
bottom and top walls which are opposite to each other in
the upright direction, and which are respectively adapted
to be submerged below and floating above the water level,
and .

25 a force transmitting rod which is disposed to extend from

gaid top wall uprightly, and which includes a first rack

segment disposed to be moved upwards and downwards with said



10 line, and a cylinder coupled with said piston such that said pistonis
novabl e reciprocatingly relative to said cylinder to performan air intake
stroke and an air conpression stroke during each reciprocating novenent
when a respective one of said float nmenbers is noved upwards and downwar ds
respectively by the rising and 15 fallingl&ides, thereby delivering
conpressed air through a respective one of said check valves to said
conpressed air chanber during the air conpression stroke.
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2. The wave powered vessel according to Claim 1, characterized in

that said force transmitting rod further includes a second rack
20 segq?nt which is disposed opposite to said first rack segment in
a transverse direction transverse to both the upright direction
and the longitudinal direction, and which is moved upwards and
downwards with said force transmitting rod,
said wave powered vessel further comprising:
25 a plurality of second gear trainsg, each including
a second uni-directional gear unit which has a second

toothed wheel that surrounds a second axis parallel to the
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second uni-directional gear wheel to be rotated coaxially
with said second toothed wheel only when said second toothed
wheel rotates clockwise, and
10 a second driven wheel disposed downstream of said second
uni-directional gear wheel such that said first and second
uni-directional gear wheels rotate clockwise inanalternate
manner to drive said drive transmission shaft, thereby
enabling said drive transmission shaft, as well as said
15 propeller, to perform continuous rotary movements when said
float members are moved upwards and downwards respectively
by the rising and falling tides.
3. The wave powered vessel according to Claim 2, further
characterized by:

20 aplurality of guiding rods, each including a lower segment which
extends uprightly from said top wall of a respective one of said
float members, and an upper segment which extends from said lower
segment through and upwardly of said suspending member for guiding
upward and downward movements of said float members, "and

25 a plurality of upper and lower limit members which are

respectively disposed on said upper and lower segments of said

guiding rods so as to limit excessive movements of said float
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a compressed air chamber which is disposed in said hull body,
10 and which is adapted to be spaced apart from the water level in
an upright direction, said compressed air chamber extending in the
longitudinal direction and towards said driven shaft, and
terminating at an outlet valve that permits outflowof an air stream
once the air pressure in said compressed air chamber is higher than
15 a predetermined value, said compressed air chamber further
including a plurality of inlet check valves disposed upstream of
said outlet valve and displaced fromone another in the longitudinal
direction;
a rotor member which is disposed to be driven by the air stream
20 bursting out of said outlet valve, and which has an output shaft
rotated with said rotor member and coupled to said driven shaft
80 as to drive said propeller to rotate;
a suspending member mounted relative to said hull body, and
extending in the longitudinal direction;
25 a plurality of float members which are suspended by and which

are movable relative to said suspending member in the upright

direction, and which are displaced from one another in the
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of said force pumps including a piston disposed to extend from said
topwall of a respective one of said float members along the inclined
10 line, and a cylinder coupled with said piston such that said piston
is movable reciprocatingly relative to said cylinder to perform
an air intake stroke and an air compression stroke during each
reciprocating movement when a respective one of said float members
is moved upwards and downwards respectively by the rising and
15 falling tides, thereby delivering compressed air through a
respective one of said check valves to said compressed air chamber

during the air compression stroke.



