[DESCRIPTION] [Invention Title] WAVE POWER GENERATING APPARATUS 5[Technical Field]

This disclosure relates to a wave power generating apparatus capable of operating a generator with a
tidal motion and wave energy of the tide to be converted into electric energy, and more particularly, to
a wave power generating apparatus capable of generating power by transmitting a rotating 10 force to
a power transmission shaft by means of a tidal motion of the tide when a float moves upwards and
simultaneously capable of generating power by transmitting kinetic energy of the float obtained by
lateral force phipgBfgRP IR power transmission shaft. 15[Background Art] Generally, a wave
power generating apparatus generates power by using tidal motion energy of the tide and may be
generally cla Isnlgga into.ral ?vable body type, an oscillating water column type and a water
overtopping type. B%Tr the movable body type wave power generation uses a mechanism designed

to sensitively respo\g}j 0 ’hem vement of the water surface so that wave energy is directly transmitted
to the mechanism t M&g\@%ﬁﬁ%ﬁﬁ%ﬁéﬁ?ﬁﬁéﬁfy ectric energy. For example, a float

including a pendulum

5 [Technical Field]

This disclosure relates to a wave power generating apparatus capable
of operating a generator with a tidal motion and wave energy of the tide to be
converted into electric energy, and more particularly, to a wave power
generating apparatus capable of generating power by transmitting a rotating

10  force to a power transmission shaft by means of a tidal motion of the tide when
a float moves upwards and simultaneously capable of generating power by
transmitting kinetic energy of the float obtained by lateral force of the tide to the

power transmission shaft.

15 [Background Art]

Generally, a wave power generating apparatus generates power by

using tidal motion energy of the tide and may be generally classified into a

movable body type, an oscillating water column type and a water overtopping
type.

20 First, the movable body type wave power generation uses a mechanism

designed to sensitively respond to the movement of the water surface so that

wave energy is directly transmitted to the mechanism to convert the motion of

the mechanism into electric energy. For example, a float including a pendulum



is put on the water to fluctuate according to the tide so that the movement of the pendulum included in
the float may be changed into a rotating movement, thereby rotating a generator by means of a gear.
In this technique, power of about 10 W is obtained with a tide height of 40 cm, which may be used as a
5 sign for a seaway or a guide of a safe seaway by turning on a light or generating a sound. Since
wave energy is directly applied to the mechanism, the mechanism should endure an external force
caused by the tide, which results in weak structural safety. However, since the wave energy is directly

absorbed, thepRRPYHOWRES @) RIGRIRING M i irtaHYaly BdvAaRgemat tHE McdaiEn. dntihe oscillating
water column wave power generation, the change of a space created by the tide introduced into a

water colunpigioRimvertriuigée avatietinnf theynber ahandieh istapaliestidifyoHidosinehto generate
an air flow, thereby rotating a turbine installed in the guide duct and obtaining electricity. If an incident

tide is reflegtrstelsy therdnmy sidgentratot Dylenemsacitanging tidmisHrrmashmaseaigbisdingg an air flow

is generated at an upper nozzle. Moreover, in the water overtopping wave power generation, a

slope is proxistad aOtiw fiopisidedf aitadyaiaengsigie. andohen ifihechdgmppssesiouer desslope by
means of kinetic energy, this is converted into potential energy and 20 the water is stored. After that, if

the stored sggwaier lowsdwiye rwer poidionodf theseseseaivay meanyehg formed iditierential head,
a turbine runner installed at the lower portion of the seawater passage is rotated to generate power.

Fig. 1 is a sgbreratingiagienmaho8inge wenerahvigyeipelivet tie gt tapparaigshanisms an
example of the wave power generating apparatus, a wave power generating apparatus, in which a

plurality of ipiatimgdhadesniotimgrncnnidieg 40 actitainaloyernentaisbd tisle tre igeallethimhregular
intervals to a main body 5 floating on the sea surface, includes: a main body 11 installed in a power

generation gb&ifttd dranbalorgaittgri ufdtgrizdndalaliectymed ahtatimytarRke g, raspheidisly
connected and fixed to both end portions of the main body 11 to float by buoyancy so that any one of

them has agsswtasdr 2 comerggtedriodhsopoficigangistienasivaly Hivandag edwrality of rotating blades
20 rotating only in 10 one direction by a tidal motion of the tide and installed at upper and lower

portions of the maimbadgifldnnituthe atseiptiagivarealsolurarfloatatiquotask dérerthiematebody 11 is
connected to a fixed body 30 installed at the seabed by a fixing rope 31, so that the main body 11 is
not lost by titesddovk\erspiaere isradinut inycohtntidasiyitgsthesatininfmveewaittre dottiatiation spot.
converted into a variation of the inner air, which is applied to a guide duct to
generate an air flow, thereby rotating a turbine installed in the guide duct and
obtaining electricity. If an incident tide is reflected on the front side of the
15 device, a standing tide is formed, and at this time an air flow is generated at an
upper nozzle.
Moreover, in the water overtopping wave power generation, a slope is
provided at the front side of an advancing tide, and then if the tide passes over
the slope by means of kinetic energy, this is converted into potential energy and
20 the water is stored. After that, if the stored seawater flows to the lower portion
of the reservoir by means of a formed differential head, a turbine runner
installed at the lower portion of the seawater passage is rotated to generate

power.

Fig. 1 is a schematic diagram showing a general wave power generating
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15 In addition, the rotating blade 20 is installed at one end portion of a rotary shaft, the rotary shaft is
supported to the main body 11 by means of a bearing, a bevel gear is installed at the other end portion
of the rotary shaft by means of a one-directional bearing, and the bevel gear is engaged with a bevel
gear of the power generation shaft 10. Therefore, if the rotating blade 20 20 rotates, the rotating force
is transmitted to the rotary shaft, the power generation shaft 10 is rotated by means of the engagement
of the bevel gear, and therefore the generator 12 connected to one end of the power generation shaft
10 generategppargiisHowever, in the wave power generating apparatus described above, the power
generation shaft and the main body are formed long for continuous power generation and installed at

the sea surface. Thesedarextaqs aisf diecixnappbvgkiogdiecranagadvp andsauidde ensiveed. For this

reason, the above apparatus has weak structural safety. Referring to Fig. 2 showing another example

of the wavegepiitiRgeppEFaNGsANPAVATLE, Ahjsrans BusorglHgasiaadeabilingniaetngige sea
surface to receive wave energy; a central shaft 41 extending upwards from the float 40; pendulum

supports 6G@erNtatdeibnigitiaadied siden silhricanteyshaihidivarnt kmifOssaipled at both
right and left sides of the pendulum support 60 to be capable of fluctuating; a rotating body 61 rotating

10 withsa palyetitigceivethé osadheureiid)luntisideRorabRidandop ggnetatnstaiaeneratipgwerer with
the rotating force of the rotating body 61. The pendulum support 60 and the rotating body 61 are

coupled by gepungtidrasrafiss O mudidiéhgatingt thetietaibrgbody Gikdotiaies iwitatihenprurs of the
pendulum support 60 only in one direction. 15However, in case of a strong tide such as a seismic sea

tide, the wavg psypectesigratngenpdratidsisieoiid bothiehdpexiermbiares igithedidye sinke the tide is
directly applied to the central shaft 41, the pendulum support 60 or the like. Therefore, similar to the

former exarfipig,dheappanaiush dsaveaak sigctinisalabs & gohanaidable Eentidetsdreahand is not
efficient since the 20 apparatus utilizes a free-fall load of the pendulum which cannot use an

acceleratiopofvideyenerdticaddiain, 1@5 thelraopkibbdityoot roratin g i gge ROr abitagi agp pmigtis, a
movable body wave power generating apparatus produced by Pelamis is presently commercialized.
Here, &5 shomen dirkigiod, $gverdldallinasiaa flolathie tide and installed at upper and lower

portions of the main body 11 in turns at regular intervals. The floatation tank

13 or the main body 11 is connected to a fixed body 30 installed at the seabed

by a fixing rope 31, so that the main body 11 is not lost by tides. However,

there is a limit in continuously generating power at the installation spot.

15 In addition, the rotating blade 20 is installed at one end portion of a
rotary shaft, the rotary shaft is supported to the main body 11 by means of a
bearing, a bevel gear is installed at the other end portion of the rotary shaft by
means of a one-directional bearing, and the bevel gear is engaged with a bevel
gear of the power generation shaft 10. Therefore, if the rotating blade 20

20  rotates, the rotating force is transmitted to the rotary shaft, the power generation
shaft 10 is rotated by means of the engagement of the bevel gear, and therefore
the generator 12 connected to one end of the power generation shaft 10

generates power. However, in the wave power generating apparatus

described above, the power generation shaft and the main body are formed
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80 are connected by a joint 90 to float on the sea surface, and then whenever the sea surface waves,
the connection portions are folded and unfolded, which is used to operate hydraulic cylinders and
hydraulic pumps provided in the cylindrical floats 80, thereby operating a generator to generate power.
5 However, in case of a big tide, the wave power generating apparatus may also be broken due to a
great moment. In addition, even though a tide is moderate, if the moving direction of the tide is
perpendicular to the wind direction due to a gust, the structure may be seriously broken, as known in
the art. Monepierigineetfindelre isdndregisnspnanitiafdo ihadirreratoriMia d8ayslipfakie cylinders
and hydraulic pumps, the efficiency is inferior to the direct power generation method. Further, since all

componenty i SRS Gese a0 aipsclseppRstakn vieea e tiadrddndhenidead, Bre doatire

deteriorated efficiency. In addition, the wave power generating apparatuses described above are

not able to Fee My AEBEIYYIN atssveinppiiarkaiad aegik Eeionmsl Bzgenerate power with a tidal
motion of the tide. [Disclosure] [Technical Problem] This disclosure is directed to providing a wave

power generating BeRpAALLYS, Fgictpinshisieisicn Hoatiiloatingaipresed sHEaemby byewancy; a
power transmission rope having one end coupled to the float; a power transmission unit spaced apart

from a fowegeidenirig esftpalrand conlgumshemtiBairibiadsyyves tflaasnissyhtaping WeuRda
therearound to transmit a rotating force only in one direction; a power transmission shaft rotating with

power transoried fienedetBoNErdransnyigsoBantitalospanedatexeandiegteshimede Bista aidhe power
transmission shaft; a return rope having one end wound around the power transmission unit; and a

return mechiasao péridaltine ciepens adthat@tdingope e touigled antielkslin sk payvethe
transmission rope, the return rope 5 and the power transmission shaft are coupled by the power

transmissiopemitil ssrhfit e panduliansmgstpuphadt etdtethoriyhivikzen thefipeidestrahshission rope
is pulled to one side. When the float moves upwards, a rotating force is transmitted to the power

transmissiopesithftumgsisrate owehanchphisie the filosttiatingsal eotativay o daly [BIwetatamgmission
rope is restored while being 10 wound by the return mechanism. Therefore, the present disclosure
provides a withe pqyeavayenecatieg apparatiis \pithdul umpsyssbstraou i stabitjipneraasdléss of an
external force by a tide, while ensuring continuous power generation.
generating power with the rotating force of the rotating body 61. The
pendulum support 60 and the rotating body 61 are coupled by a power
transmission unit 50 so that the rotating body 61 rotates with the power of the
pendulum support 60 only in one direction.
15 However, in case of a strong tide such as a seismic sea tide, the wave
power generating apparatus should endure an external force by the tide since
the tide is directly applied to the central shaft 41, the pendulum support 60 or
the like. Therefore, similar to the former example, the apparatus has weak
structural safety, is not available if a tide is great and is not efficient since the
20 apparatus utilizes a free-fall load of the pendulum which cannot use an
acceleration of tide.
In addition, as the movable body wave power generating apparatus, a

movable body wave power generating apparatus produced by Pelamis is

presently commercialized. Here, as shown in Fig. 3, several cylindrical floats
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In addition, the present disclosure is directed to providing a wave power 15 generating apparatus,
wherein a plurality of wave power generating apparatuses are connected in parallel, wherein the
power transmission unit, the power transmission shaft, the generator and the return mechanism are
accommodated in a main body of each wave power generating apparatus so that the plurality of main
bodies are connected to each other, wherein the floats 20 are connected to each other by a float
support rope, wherein a plurality of inclined power transmission ropes are coupled with a slope so that

one end theggairs vanmsLRIQUIE 4NBiRP Bty arRsMiGe eicUsi0b theafeaia P dyerndHap llaer end
thereof is coupled to an adjacent float, wherein a main support rope is horizontally disposed to be

spaced apaidreanas|aniesiigvelstng derirestivie priticnis eddlisiaeeesrithataiaeendmeboth ends
thereof are fixed to the seabed, and wherein a branched support rope of which both ends are coupled

to the float andigeel @D BEIRREIHRNAISCAYIRSeE Vdivarsiansultheigige. pheviesent disslosure

provides a wave power generating apparatus, which may 5 generate power when the float moves
upwards sirgéirdiratingaieree iseebnisstdariheanpmerdtansoirsierabaiowe tising a tidal motion of
the tide to generate power, and may also generate power by transmitting kinetic energy of the float

caused;by a lateralHongevelra itidedsdhst powRy traastmissivehpiws[fenbricaigSappmatus In one
general aspect, there is provided a wave power generating apparatus, which includes: a float 100

floating on anegaatstihectiphupYarRCls a peverensnission s0pqidd0danngongheadigousled to the
float 100; a power transmission unit 300 spaced apart from a lower side of the float 100 and 15

configured sqoteraies powes trapgimissirecapa 230 tisevaided i gyeasondidttatraasniieawiating force
only in one direction; a power transmission shaft 400 rotating with power transmitted from the power

transmissiogi uitiGO e genegiiet, 506 chnrestediaybe sisitookthepsheer, tigrnanigsion ghaft 400; a
return rope 220 having one end wound around the power transmission unit 300; 20 and a return

mechanismae)0 lavbisverhestiber tbied fof teeisetntirealy 22ihisndittepled, e gaménatpowir
transmission rope 210, the return rope 220 and the power transmission shaft 400 are coupled by the
power transmhgiahicuoylisdersatiththydr polivep trapsmikeiasfiiiafcyOr rivtiaidsrolytheheirdbe power
transmission rope 210 is pulled to one side. 7 In addition, a plurality of wave power generating
apparatusepdwéf geagiati comeitied.in partiel, thecpaailesdrapsneassoivn upt\8e0 girespativer
transmission shaft 400, the generator 500 and the return mechanism 600 may be accommodated in a
main body &8Meterbbivalvevecaverigelneidiny tiedfystrahesldithae tetbtiweatkdadiyctdmopin bodies
800 are connected to each other; the floats 100 may be connected to each other by a float support
rope 110; and a pluralggdifiorslites pawergowemgsnenatinge sappasatnse Halesopbedi vatioassiope so
that one end thereof is wound around the power transmission unit 300 of the main body 800 and the
other end tlezeeofdt eblplénl tcsanwave energy of a surging tide even though they may

15 generate power with a tidal motion of the tide.

[Disclosure]
[Technical Problem]

This disclosure is directed to providing a wave power generating

20  apparatus, which includes: a float floating on a sea surface by buoyancy; a
power transmission rope having one end coupled to the float; a power
transmission unit spaced apart from a lower side of the float and configured so

that the power transmission rope is wound therearound to transmit a rotating

force only in one direction; a power transmission shaft rotating with power

5)



10adjacent float 100. [Advantageous Effects] The wave power generating apparatus according to
the present disclosure includes: a float floating on a sea surface by buoyancy; a power 15
transmission rope having one end coupled to the float; a power transmission unit spaced apart from a
lower side of the float and configured so that the power transmission rope is wound therearound to
transmit a rotating force only in one direction; a power transmission shaft rotating with power
transmitted from the power transmission unit; a generator connected to one side of the power 20

transmissiogp iR setdim tPrepdNEndransraRd  BIOURAT A Qe FaB PeviRh disarssHngind; and a
return mechanism to which the other end of the return rope is coupled, wherein the power

transmissiopfrens goRdetamsenesion trapoweaetansrossieavngiions eadpiesliby thropayer
transmission unit, so that the power transmission shaft rotates only when the power transmission rope

is pulled totpaepider YWaeshiReibpaL MY \eeRILPWALNA, ddetRigfPi6avRitiaRB e i@ Hediower
transmission shaft to generate power, and when the float moves downward, the power transmission

rope is restetiedtaviiite ropie sty WiteretdrmepeienigamSirssitneofhds prsaibleriogsatinuously

5 generate power by coupling several power transmission units to the power transmission shaft and

connegling sedetiad firaie byr i pisvasriraharmiasoodgpled by thagdiien trincerieibrighitof the float
may be adjusted, power may be efficiently generated even though a tide is great. 10Moreover, since

wave energsostigingdpdsunairi ratidetowithafplotaliés ofrig genkoathapdweeanvestaid $iée kinetic
(tide) energy or absorbed, the power of the tsunami may be offset. Further, if this process is performed

in the offingepadedaned froontheigeasiwitsringaplatatsvelsthe weasentdistinBiy dongay iglso serve
as a tsunami shield by reducing the power and speed of tsunami. 15 In addition, when the float moves

upwards, atratadiniittsce isHsapsméteddodintspnesedn son geimr sieafdweunsiagdaiidehmbogon of the
tide to generate power, and kinetic energy of the float caused by a lateral force of a tide may be
transmitted flodherevesr dewsmissiothehab e genaistriggin@rrope is restored while being
10 wound by the return mechanism. Therefore, the present disclosure provides a
wave power generating apparatus with an improved structural stability
regardless of an external force by a tide, while ensuring continuous power
generation.
In addition, the present disclosure is directed to providing a wave power
15 generating apparatus, wherein a plurality of wave power generating
apparatuses are connected in parallel, wherein the power transmission unit, the
power transmission shaft, the generator and the return mechanism are
accommodated in a main body of each wave power generating apparatus so
that the plurality of main bodies are connected to each other, wherein the floats
20 are connected to each other by a float support rope, wherein a plurality of
inclined power transmission ropes are coupled with a slope so that one end
thereof is wound around the power transmission unit of the main body and the

other end thereof is coupled to an adjacent float, wherein a main support rope is

horizontally disposed to be spaced apart from a lower side of the float by a

6



Moreover, a lateral force of a tide may be converted into kinetic energy 20 by a collision plate formed
at the lower surface of the float and transmitted to the power transmission shaft through an inclined
power transmission rope, thereby improving energy production efficiency. In addition, since the
float has a side inclined or rounded or channels are formed at sides and upper and lower surfaces of
the float, it is possible to convert a tidal motion of a tide into a vertical movement of the float for
generating power, improve stability of the float and reduce erosion of the seashore caused by a tide by

weakening gredguternehbdedfifngerissianfal siavengsor bothientiss i@t raadi gisliag imrsowing an
example of a general wave power generating apparatus. Fig 2 is a schematic diagram showing

another exajaaisaf aeNeialyia\Ee HRANERSERIIGIGK ARRRIGIYhISABHS éhasehepatelggram
showing a still another example of a general wave power generating apparatus. Figs. 4 and 5 are

respectivelya they JRRatinAd/ i angl @ s ot nopBOwIBErBstee AR OSIOpEALINTHRPERIRIUS

according to the present disclosure. 15Fig. 6 is a schematic side view showing a wave power
generating the present disclosure provides a wave power generating apparatus, which may
5 generate power when the float moves upwards since a rotating force is
transmitted to the power transmission shaft by using a tidal motion of the tide to

generate power, and may also generate power by transmitting kinetic energy of

the float caused by a lateral force of a tide to the power transmission shaft.

10 [Technical Solution]

In one general aspect, there is provided a wave power generating

apparatus, which includes: a float 100 floating on a sea surface by buoyancy; a

power transmission rope 210 having one end coupled to the float 100; a power

transmission unit 300 spaced apart from a lower side of the float 100 and

15  configured so that the power transmission rope 210 is wound therearound to

transmit a rotating force only in one direction; a power transmission shaft 400

rotating with power transmitted from the power transmission unit 300; a

generator 500 connected to one side of the power transmission shaft 400; a

return rope 220 having one end wound around the power transmission unit 300;

20 and a return mechanism 600 to which the other end of the return rope 220 is

coupled, wherein the power transmission rope 210, the return rope 220 and the

power transmission shaft 400 are coupled by the power transmission unit 300,

so that the power transmission shaft 400 rotates only when the power
transmission rope 210 is pulled to one side.

7



apparatus according to the present disclosure. Fig. 7 is an exploded perspective view showing a
one-directional latchet clutch according to the present disclosure. Fig. 8 is a front view showing
a coupled state of the one-directional 20latchet clutch according to the present disclosure. Figs. 9 and
10 are front views along the line A-A" and the line B-B' of Fig. 7. Fig. 11 is a front sectional view of Fig.
8. Figs. 12 and 13 are cross-sectional views taken along the line C-C' of 10 Fig. 7. Figs. 14 to 16
are schematic diagrams showing a rotating roller coupled to a pole according to the present

disclosure. Fig. 17 |a addarsnsecprialiveyy idkes piwng Gerineid apbaiatlées 1000 may
be connected in parallel; the power transmission unit 300, the power
transmission shaft 400, the generator 500 and the return mechanism 600 may

be accommodated in a main body 800 of each wave power generating

5 apparatus 1000 so that the plurality of main bodies 800 are connected to each

other; the floats 100 may be connected to each other by a float support rope

110; and a plurality of inclined power transmission ropes 210a may be coupled

with a slope so that one end thereof is wound around the power transmission

unit 300 of the main body 800 and the other end thereof is coupled to an

10  adjacent float 100.

[Advantageous Effects]

The wave power generating apparatus according to the present

disclosure includes: a float floating on a sea surface by buoyancy; a power

15  transmission rope having one end coupled to the float; a power transmission
unit spaced apart from a lower side of the float and configured so that the power
transmission rope is wound therearound to transmit a rotating force only in one
direction; a power transmission shaft rotating with power transmitted from the
power transmission unit; a generator connected to one side of the power

20  transmission shaft; a return rope having one end wound around the power
transmission unit; and a return mechanism to which the other end of the return

rope is coupled, wherein the power transmission rope, the return rope and the
power transmission shaft are coupled by the power transmission unit, so that

the power transmission shaft rotates only when the power transmission rope is

8



5Fig. 18 is a schematic diagram showing a contact roller unit according to the present disclosure.
Figs. 19 to 24 are schematic diagrams showing a return mechanism according to the present
disclosure. Fig. 25 is a schematic diagram showing an assembled coupled state of 10 the wave power
generating apparatus according to the present disclosure. Fig. 26 is a schematic diagram showing a
frame vertical adjustment device according to the present disclosure. Fig. 27 is a perspective
view showing an embodiment of a wave power generating apparatus according to the present

disclosure gjgneavith AWVEgelSWeRln theFillo@8 EVRYPRRWRIRRE \4e\bsamg NEorcaaik body and
a frame, fixed to the bottom according to the present disclosure. Fig. 29 is a schematic diagram

showing a fieqhenaiceeIdingHe hewdesenistnsisHren2AREYcHbiad2prndianad iansatea
schematic side view in which wave
float moves downward, the power transmission rope is restored while being
wound by the return mechanism. Therefore, it is possible to continuously
5 generate power by coupling several power transmission units to the power
transmission shaft and connecting several floats by the power transmission
rope.
In addition, since the height of the float may be adjusted, power may be
efficiently generated even though a tide is great.

10 Moreover, since wave energy surging by tsunami collides with a plurality
of large floats and is converted into kinetic (tide) energy or absorbed, the power
of the tsunami may be offset. Further, if this process is performed in the offing
spaced apart from the seashore, the apparatus of the present disclosure may
also serve as a tsunami shield by reducing the power and speed of tsunami.

15 In addition, when the float moves upwards, a rotating force is
transmitted to the power transmission shaft by using a tidal motion of the tide to
generate power, and kinetic energy of the float caused by a lateral force of a
tide may be transmitted to the power transmission shaft to generate power.

Moreover, a lateral force of a tide may be converted into kinetic energy

20 by a collision plate formed at the lower surface of the float and transmitted to
the power transmission shaft through an inclined power transmission rope,
thereby improving energy production efficiency.

In addition, since the float has a side inclined or rounded or channels

are formed at sides and upper and lower surfaces of the float, it is possible to



power generating apparatuses according to the present disclosure are connected in series. Figs.
33 and 34 are schematic diagrams showing that the wave power generating apparatuses according to
the present disclosure are connected in series and in parallel. Figs. 35 to 37 are schematic diagrams
for illustrating a fixing method using a frame cell and a penetration rope according to the present
disclosure. Figs. 38 and 39 are perspective views showing an embodiment of the 5 wave power
generating apparatus according to the present disclosure. Fig. 40 is a partially enlarged perspective

view of Fig.c3vert idichl imatrsinesnatic fiagiarn iR Wiscae ekl avayet POTVen & enesating
apparatuses according to the present disclosure are connected. Figs. 42 to 45 are schematic diagrams

showing angsnbegingeicidre Hpkave ReRiitgeperaiinglaapainl!sessosdispidihedpresent
disclosure. Fig. 46 is a schematic diagram showing an installed state of the wave power generating

apparatus agespine satheanepentigisslpagkening the surging tide.

5 [Description of Drawings]

Fig. 1 is a schematic diagram showing an example of a general wave
power generating apparatus.

Fig. 2 is a schematic diagram showing another example of a general
wave power generating apparatus.

10 Fig. 3 is a schematic diagram showing a still another example of a
general wave power generating apparatus.

Figs. 4 and 5 are respectively a perspective view and a front view
showing a wave power generating apparatus according to the present
disclosure.

15 Fig. 6 is a schematic side view showing a wave power generating
apparatus according to the present disclosure.

Fig. 7 is an exploded perspective view showing a one-directional latchet
clutch according to the present disclosure.

Fig. 8 is a front view showing a coupled state of the one-directional

20 latchet clutch according to the present disclosure.

Figs. 9 and 10 are front views along the line A-A" and the line B-B' of Fig.

Fig. 11 is a front sectional view of Fig. 8.
Figs. 12 and 13 are cross-sectional views taken along the line C-C' of

10



Figs. 47 and 48 are schematic diagrams showing a collision plate of the float according to the present
disclosure. 15Figs. 49 to 51 are cross-sectional views sowing an embodiment of the float according to
the present disclosure. Figs. 52 and 53 are respectively a perspective view and a cross-sectional
view showing a roller and a horn-type guide according to the present disclosure. 20Fig. 54 is a
schematic diagram showing a float vertical transfer device according to the present disclosure.

Fig. 55 is a schematic diagram showing a frame according to the present disclosure. [Detailed
DescriptionmgMain Elements] 1000: wave power generating apparatus of the present disclosure 100:
float 101: inlet hole102: outlet hole

Figs. 14 to 16 are schematic diagrams showing a rotating roller coupled
to a pole according to the present disclosure.

Fig. 17 is a cross-sectional view taken along the line D-D' of Fig. 16.

5 Fig. 18 is a schematic diagram showing a contact roller unit according to

the present disclosure.

Figs. 19 to 24 are schematic diagrams showing a return mechanism
according to the present disclosure.

Fig. 25 is a schematic diagram showing an assembled coupled state of

10  the wave power generating apparatus according to the present disclosure.

Fig. 26 is a schematic diagram showing a frame vertical adjustment
device according to the present disclosure.

Fig. 27 is a perspective view showing an embodiment of a wave power
generating apparatus according to the present disclosure along with a moving

15  wheel.

Fig. 28 is an upper plane view showing a main body and a frame, fixed
to the bottom according to the present disclosure.

Fig. 29 is a schematic diagram showing a frame according to the
present disclosure.

20 Figs. 30 to 32 are plane views and a schematic side view in which wave
power generating apparatuses according to the present disclosure are
connected in series.

Figs. 33 and 34 are schematic diagrams showing that the wave power

generating apparatuses according to the present disclosure are connected in
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5103: channel 110: float support rope120: main support rope 130: branched support rope140: collision
plate 150: hingel60: elastic unit 210: power transmission rope 210a: inclined power
transmission rope 10220: return rope 230: second return rope 300: power transmission unit 310:
one-directional latchet clutch311: two-stage pulley 311a: first pulley311b: second pulley 15320: contact
roller unit321: roller 322: central shaft323: ballast

series and in parallel.

Figs. 35 to 37 are schematic diagrams for illustrating a fixing method
using a frame cell and a penetration rope according to the present disclosure.

Figs. 38 and 39 are perspective views showing an embodiment of the

5 wave power generating apparatus according to the present disclosure.

Fig. 40 is a partially enlarged perspective view of Fig. 39.

Fig. 41 is a schematic diagram in which several wave power generating
apparatuses according to the present disclosure are connected.

Figs. 42 to 45 are schematic diagrams showing an embodiment of the

10  wave power generating apparatus according to the present disclosure.

Fig. 46 is a schematic diagram showing an installed state of the wave
power generating apparatus according to the present disclosure.

Figs. 47 and 48 are schematic diagrams showing a collision plate of the
float according to the present disclosure.

15 Figs. 49 to 51 are cross-sectional views sowing an embodiment of the
float according to the present disclosure.

Figs. 52 and 53 are respectively a perspective view and a cross-
sectional view showing a roller and a horn-type guide according to the present
disclosure.

20 Fig. 54 is a schematic diagram showing a float vertical transfer device
according to the present disclosure.

Fig. 55 is a schematic diagram showing a frame according to the

present disclosure.
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324: torsion spring 10: latchet wheell1: latchet 12: inner groovel3: shaft hole 2020: pole fixing
plate21: shaft coupling hole 22: key23: key groove 30: pole31: hinge 32: mount groove33: end portion
34: rotating roller40: elastic unit 400: power transmission shaft 500: generator 600: return mechanism
610: fixed plate

[Detailed Description of Main Elements]

1000: wave power generating apparatus of the present disclosure

100: float
101: inlet hole 102: outlet hole

5 103: channel
110: float support rope 120: main support rope
130: branched support rope 140: collision plate
150: hinge 160: elastic unit

210: power transmission rope 210a: inclined power transmission rope
10 220: return rope

230: second return rope

300: power transmission unit

310: one-directional latchet clutch ~ 311: two-stage pulley

311a: first pulley 311b: second pulley
15 320: contact roller unit 321: roller
322: central shaft 323: ballast

324: torsion spring

10: latchet wheel 11: latchet
12: inner groove 13: shaft hole
20 20: pole fixing plate 21: shaft coupling hole
22: key 23: key groove
30: pole 31: hinge
32: mount groove 33: end portion
34: rotating roller 40: elastic unit

13



5620: pendulum 622: torsion spring 630: ballast

clockwork spring 670: coil spring 700: float vertical transfer device 720: moving block 800: main body

15811: hollow 830: connection plate

10

15

20

400: power transmission shaft
500: generator

600: return mechanism
610: fixed plate

620: pendulum

622: torsion spring
630: ballast

640: roller

641: hollow

650: clockwork spring
670: coil spring

700: float vertical transfer device
720: moving block
800: main body

811: hollow

830: connection plate
840: auxiliary roller
841a: first pulley

850: horn-type guide
900: frame

910a: rope fixing unit
912: coupling unit

914 fixture

916: pipe

14

640: roller 642: hollow 10650:

410: universal joint

611: hinge
621: roller

623: gear

642: shaft

660: pipe

680: sliding block
710: rope fixing shaft
730: roller

810: moving wheel
820: balance tank
831: roller

841: reduction pulley

841b: second pulley

910: frame cell
911: groove
913: penetration rope

915: main body frame cell



840: auxiliary roller 841a: first pulley 850: horn-type guide 20900: frame 910a: rope fixing unit 912:
coupling unit 914: fixture 916: pipe 920: end plate930: fastening unit 931: bolt932: nut 940: hinge941.:
connection bracket 942: pin

920: end plate 930: fastening unit
931: bolt 932: nut
940: hinge 941: connection bracket
942: pin
5 950: frame support rope 960: frame vertical adjustment device

[Best Mode]

Hereinafter, the present disclosure will be described in detail with
reference to the accompanying drawings.

10 Figs. 4 and 5 are schematic diagrams showing a wave power generating
apparatus according to the present disclosure.

As shown in Figs. 4 and 5, the wave power generating apparatus
according to the present disclosure includes: a float 100 floating on a sea
surface by buoyancy; a power transmission rope 210 having one end coupled to

15  the float 100; a power transmission unit 300 spaced apart from a lower side of
the float 100 and configured so that the power transmission rope 210 is wound
therearound to transmit a rotating force only in one direction; a power
transmission shaft 400 rotating with power transmitted from the power
transmission unit 300; a generator 500 connected to one side of the power

20  transmission shaft 400; a return rope 220 having one end wound around the
power transmission unit 300; and a return mechanism 600 to which the other
end of the return rope 220 is coupled, wherein the power transmission rope 210,
the return rope 220 and the power transmission shaft 400 are coupled by the
power transmission unit 300, so that the power transmission shaft 400 rotates

15



5950: frame support rope960: frame vertical adjustment device [Best Mode] Hereinafter, the
present disclosure will be described in detail with reference to the accompanying drawings. 10Figs. 4
and 5 are schematic diagrams showing a wave power generating apparatus according to the present
disclosure. As shown in Figs. 4 and 5, the wave power generating apparatus according to the present
disclosure includes: a float 100 floating on a sea surface by buoyancy; a power transmission rope 210
having one end coupled to 15 the float 100; a power transmission unit 300 spaced apart from a lower

side of the tpay hHeaNHCpBlgeERshilidhadeavel irapoissies spreskld) is wound therearound to
transmit a rotating force only in one direction; a power transmission shaft 400 rotating with power
transmitted from theipaweie float 100 may be made of rubber, metal or the like with a
hollow structure or made of Styrofoam or expanded plastic resin so as to float
on a sea surface by buoyancy.
5 The power transmission rope 210 has one end fixed to the float 100 and
extends downwards.

In addition, as shown in Fig. 6, the power transmission rope 210 is
wound around one pulley of two-stage pulleys formed at one side of the power
transmission unit 300 provided spaced apart from the lower side of the float 100

10 by a predetermined distance, and the return rope 220 is wound around the
other pulley in a direction opposite to the power transmission rope 210 and
connected to the return mechanism 600. At this time, the return mechanism
600 may be configured at a lower side of the power transmission unit 300.

Moreover, the power transmission shaft 400 is coupled to the power

15  transmission unit 300, and the generator 500 is coupled to one side of the
power transmission shaft 400. At this time, the power transmission shaft 400
is coupled to transmit a rotating force to the power transmission shaft 400 only
when the power transmission unit 300 rotates in one direction. In other words,
the power transmission unit 300 is configured to transmit a rotating force to the

20  power transmission shaft 400 only in a rotating direction when the float 100
moves upward by a tide to pull the power transmission rope 210.

In addition, the return rope 220 is connected to the return mechanism
600, and when the float 100 moves upwards to pull the power transmission rope

210, the return rope 220 plays a role of returning to the original position.

16



transmission unit 300; a generator 500 connected to one side of the power 20 transmission shaft 400;
a return rope 220 having one end wound around the power transmission unit 300; and a return
mechanism 600 to which the other end of the return rope 220 is coupled, wherein the power
transmission rope 210, the return rope 220 and the power transmission shaft 400 are coupled by the
power transmission unit 300, so that the power transmission shaft 400 rotates only when the power
transmission rope 210 is pulled to one side. First, the float 100 may be made of rubber, metal or

the like with a hollovhghisfeiecipmaara Dl Styiekanty ohexmeadss Rlastisyesioysmep tadleat on a sea
surface by buoyancy. 5The power transmission rope 210 has one end fixed to the float 100 and

extends dowpwards by a tiled@itiiovas ishPiyn 40 thig powiBE teareehitsiosisstop Tops glike wound
around one pulley of two-stage pulleys formed at one side of the power transmission unit 300 provided

spaced apagbfiea the uvesrsidmomissidaaintOgdayratatedeipitning powerneen R ienreltn rope 220
is wound around the other pulley in a direction opposite to the power transmission rope 210 and

connected Boaregtsiiiteechstaiany GoRAtdisdimew et sseshanarm $00 stayhbe ganfigured at
a lower side of the power transmission unit 300.
5 generator 500 is operated to produce electricity.

On the contrary, if a tide descends so that the float 100 moves down as
shown in Fig. 5, the power transmission rope 210 droops down. At this time,
due to the return mechanism 600, the power transmission rope 210 is always
pulled to keep tight.

10 The wave power generating apparatus 1000 as described above may be
modified in various ways as described below.

If a single float 100 is provided, the function of the float may be entirely
lost when the float 100 collides with a ship or any object floating on the sea. In
order to prevent this situation, one or more floats 100 are bound to configure a

15  single float 100, or compartments are formed in the float so that buoyancy of the
float may be adjusted by discharging air from some compartment or the float
may be evacuated under the water by discharging air from all compartments.

In addition, the float 100 has a hollow therein and includes a valve (not
shown) formed at one side of the float 100 to adjust an inflow of air.

20  Selectively, the float 100 may further include a balance tank (not shown). This
configuration allows the buoyancy of the float 100 to be adjusted, and in case of
a strong tide, this configuration allows the float 100 to be evacuated under the

sea surface.

At this time, the float 100 may be more easily evacuated using the float
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Moreover, the power transmission shaft 400 is coupled to the power 15 transmission unit 300, and the
generator 500 is coupled to one side of the power transmission shaft 400. At this time, the power
transmission shaft 400 is coupled to transmit a rotating force to the power transmission shaft 400 only
when the power transmission unit 300 rotates in one direction. In other words, the power transmission
unit 300 is configured to transmit a rotating force to the 20 power transmission shaft 400 only in a
rotating direction when the float 100 moves upward by a tide to pull the power transmission rope 210.

In addition, JBaieiUianeRs d30ieCrnnestedelorHise eEthiay regbgitism 600, and when the float 100
moves upwards to pull the power transmission rope 210, the return rope 220 plays a role of returning

to the original positian additiohetatpreoire flaasitissioatingiprsacemayrfaaspiyybuoysnsy moves
upwards by a tide as shown in Fig. 4, the power transmission rope 210 is pulled so that the power

transmissiogiwyuticRe) 1atakrs, g g1 power transmission unit 300 transmits a rotating force to the
power transmission shaft 400 so that the 5generator 500 is operated to produce electricity. On the

contrary, if a tide dagcendwadith&idgse flaaid @) freveadiaimsciissiiontierigusinginomay
transmission rope 210 droops down. At this time, due to the return mechanism 600, the power

transmissioimenake 2 3Aisiatyioy saohed wh seepdightiag Bheovawe omat geoatating ahparatus 1000 as
described above may be modified in various ways as described below. If a single float 100 is

provided, thentiisetienz0f dienkeatimayipseentiely lesiorhiadntdlenictOtheniidesa wiledighig or any

object floating on the sea. In order to prevent this situation, one or more floats 100 are bound to
configure apldiesQledivag Hofiskratrppadniesey argl iosres Bt shevAivh sadhsddiwyanpyear the float

may be adjusted by discharging air from some compartment or the float may be evacuated under the
water by disshagiogaurfroneadl chompieteredsof one surface of the pole fixing plate 20 by
means of a hinge 31, wherein the several poles 30 coupled to one side of the
10  pole fixing plate 20 are coupled to be inserted into the inner side of the latchet
wheel 10 where the latchets 11 are formed.

First, the latchet wheel 10 is formed with a disk shape and has a hollow
at one side thereof, and several latchets 11 are formed at the inner
circumference thereof. The latchet 11 has a gear tooth shape protruding

15 inwards with teeth at regular intervals with a regular angle. In addition, an
inner groove 12 may be formed inwards toward a shaft formed at the latchet 11,
and a space may be formed therein. In this case, when the pole 30 is inserted,
it is possible to prevent one surface of the pole 30 from contacting and
interfering with the inner side of the latchet wheel 10.

20 In addition, the pole fixing plate 20 has a disk shape, and the power
transmission shaft 400 and the pole fixing plate 20 transmit power by means of
a key 22, and the several poles 30 are coupled to one surface of the pole fixing

plate 20. At this time, the plurality of poles 30 is arranged at one surface of the

pole fixing plate 20 with the same angle along the same circumference.
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In addition, the float 100 has a hollow therein and includes a valve (not shown) formed at one side of
the float 100 to adjust an inflow of air. 20 Selectively, the float 100 may further include a balance tank
(not shown). This configuration allows the buoyancy of the float 100 to be adjusted, and in case of a
strong tide, this configuration allows the float 100 to be evacuated under the sea surface. At this time,
the float 100 may be more easily evacuated using the float vertical transfer device 700, as described
later in detail. In addition, the power transmission unit 300 may employ a one-directional latchet

clutch 310. As showbradugs; thanidimidee sineslikachenahintehst BliequEl ompE unelbesr a
disk-type latchet wheel 10 having a hollow formed at one side thereof and several latchets 11 formed

at an inner g ol etcetheiripliccop et firintbelade P avérgsm disk shape; and several poles 30 of
which one side is coupled to a predetermined circumference of one surface of the pole fixing plate 20

by means of a hingey 3tiditleereingsorey 8RLPe| RPN BPuREL® Inesisiecod taethkddutladeing plate
20 are coupled to be inserted into the inner side of the latchet wheel 10 where the latchets 11 are

formed.  cHigledhe IBtchetamdisel ddsisofonmee Witya disksthinrg andehaspphidipeabpireside

thereof, and several latchets 11 are formed at the inner circumference thereof. The latchet 11 has a
gear topth siwpespraitydioghtdShvacdsanidhdervaralsr eyl aniite dialscuiih f regusslanidgn addition,
an inner groove 12 may be formed inwards toward a shaft formed at the latchet 11, and a space may
be formed tpeiteirdn this case, when the pole 30 is inserted, it is possible to prevent one surface of
the pole 30 from contacting and interfering with the inner side of the latchet wheel 10. 20In addition,

the pole fixing plateTR@riefsre, disk sbapral anslebe3poaver deupistissichs pafledfidrgeide [xoe fixing
plate 20 transmit power by means of a key 22, and the several poles 30 are coupled to one surface of

the pole fixiagdolalte 2 h & stvetaneolde J0usalipy d polte Hodis dxiaggsdiet2narsustagstart tbe pole
fixing plate 20 with the same angle along the same circumference.
be inserted into the latchet wheel 10 and rotates in one direction as shown in
10  Fig. 8, the rotating force is transmitted. Meanwhile, if the several poles 30
rotate in an opposite direction, they rotate idle.

In addition, with reference to Fig. 9, the latchet wheel 10 has several
latchets 11 along the hollow inner circumference, and the latchets 11 are
formed to have a predetermined angle to the central direction of the latchet

15 wheel 10 so that the poles 30 hooked by the latchet 11 are not taken off toward
the center when rotating.

Moreover, the end portion 33 of the poles 30 may be formed with an
angle corresponding to the latchet 11 so as to be accurately hooked by the
latchet 11 as shown in Fig. 7.

20 In addition, the several poles 30 may further have mount grooves 32
formed at an inner side of a side thereof contacting the pole fixing plate 20 in a
radial direction, so that an elastic unit 40 is inserted into the mount grooves 32.

In other words, as shown in Figs. 10 and 11, the mount grooves 32 are

respectively formed inwards in a radial direction at the surface of the poles 30

19



Moreover, the number of the latchets 11 may be equal to the number of the poles 30 or multiple of the
number of the poles 30. In addition, the poles 30 are fixed by a hinge 31 at one end thereof and
coupled to be rotatable based on the hinge 31, so that an end portion 33 of the 5pole 30 may rotate
inwards and outwards in a radial direction of the pole fixing plate 20. Therefore, the several poles
30 are coupled to the pole fixing plate 20, and when the several poles 30 coupled to the pole fixing
plate 20 are coupled to be inserted into the latchet wheel 10 and rotates in one direction as shown in

10Fig. 8, thegwtasmegieriespsld anryiedeeanwhile, if the several poles 30 rotate in an opposite
direction, they rotate idle. In addition, with reference to Fig. 9, the latchet wheel 10 has several

latchets 11 along the hedaiwm)nes ersstivfarenge. rshye laichess d8pe mwettel hanetbe
predetermined angle to the central direction of the latchet 15 wheel 10 so that the poles 30 hooked by

the latchet Hoare gedtAkeBDIbtanEsHlRe GINteY Wagrsev@tigpoles Mperevendperrrpption 33 of
the poles 30 may be formed with an angle corresponding to the latchet 11 so as to be accurately

hooked by #ladaickeistit agrhaign inTHerefors) nwardditiee theceyerrhpeles Borapeiuries have
mount grooves 32
5 counterclockwise direction as shown in Fig. 12, the poles 30 are pulled
outwards so that the poles 30 are hooked by the latchet 11 of the latchet wheel
10.
For this reason, in a hooked state, the latchet wheel 10, the pole 30 and
the pole fixing plate 20 rotate together. Therefore, if a rotating force is applied
10 to the latchet wheel 10, the rotating force is also transmitted to the pole fixing
plate 20 to rotate together. At this time, the elastic unit 40 has a circular shape
as shown in Fig. 12 since the poles 30 are pulled outwards.
On the contrary, when the latchet wheel 10 rotates in a clockwise
direction as shown in Fig. 13, the poles 30 gather toward the center and the
15 poles 30 slide over the latchet 11 of the latchet wheel 10. At this time, the
elastic unit 40 gathers inwards by the poles 30 and has a crushed shape as
shown in Fig. 13, thereby applying an elastic force to push the poles 30
outwards.
In addition, the elastic unit 40 may be an O-ring. At this time, the O-
20  ring is inserted into the mount groove 32 of the poles 30, the wire diameter of
the O-ring should be smaller than the width of the mount groove 32 so that the
poles 30 may freely move and the outer diameter of the O-ring may be sized so

that the O-ring is inserted into the mount groove 32 of the poles 30 and hooked

by the latchet 11 of the latchet wheel 10 in a state where the poles 30 are
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formed at an inner side of a side thereof contacting the pole fixing plate 20 in a radial direction, so that

an elastic unit 40 is inserted into the mount grooves 32. In other words, as shown in Figs. 10 and
11, the mount grooves 32 are respectively formed inwards in a radial direction at the surface of the
poles 30 contacting the pole fixing plate 20. In addition, the elastic unit 40 having a circular shape

is inserted into the mount groove 32 of the poles 30 so that several poles 30 are supported by a single
elastic unit 40. Therefore, when the latchet wheel 10 rotates in a 5 counterclockwise direction as
shown in FigudRetheupalagis0 are pulled outwards so that the poles 30 are hooked by the latchet 11 of
the latchet wheel 10. For this reason, in a hooked state, the latchet wheel 10, the pole 30 and the

pole fixing plate 20vrigseiegate OFheyefie hihveretatBi:irrer &icippiedad fotedhe hatshsiywheel 10,
the rotating force is also transmitted to the pole fixing plate 20 to rotate together. At this time, the

elastic unit 40dreta piorsiasoape-asshowsiaride L ates taeupales SPrane i iedoaigsds. On
the contrary, when the latchet wheel 10 rotates in a clockwise direction as shown in Fig. 13, the poles

30 gather tqveirchiheaehisircansstne dis uensdssite atasibedgtehet btiaf tikadtehrt wbgel 10. At

this time, the elastic unit 40 gathers inwards by the poles 30 and has a crushed shape as shown in
Fig. 135 theyeitg@pplying an elastic force to push the poles 30 outwards. In addition, the elastic unit 40
may be an 0-ring. At this time, the 0- 20 ring is inserted into the mount groove 32 of the poles 30, the

wire diameter of th& Rerigip i)l Hecmaltatiftharatimvindtodihth ehetutahgtonhest 2the thelisthe poles
30 may freely move and the outer diameter of the 0-ring may be sized so that the 0-ring is inserted into

the mount ging\he3gaié thd myp (siatdd sisnpieked bydpeddiekeh Mhafutxiatehesstheel 10 in a state
where the poles 30 are

In addition, since the mount groove is formed at the pole and the elastic
unit is inserted therein, several poles may be supported by a single elastic unit

10  simultaneously, which ensures a simple structure while securely controlling the
rotating force.

Moreover, since the elastic unit employs an O-ring, the elastic unit may
have improved durability and corrosion resistance and therefore be available in
the water and sea.

15 In addition, a rotating roller 34 is coupled to the end portion 33 of the
pole 30. The rotating roller 34 is provided on a surface of the pole 30 which
contacts the latchet 11, and a groove is formed at the end portion of the pole 30
so that the rotating roller 34 is inserted therein to partially protrude therefrom
and therefore rotatably fixed by a pin or a shaft and coupled to the pole 30.

20 In other words, when the latchet wheel 10 rotates in a clockwise
direction, the poles 30 causes friction while sliding over the latchets 11.
Therefore, as shown in Figs. 14 to 17, the rotating roller 34 is coupled to

partially protrude on the outer side of the end portion 33 of the pole 30 in a

radial direction, thereby preventing abrasion of the latchet 11 and the poles 30
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pushed outwards. Moreover, the 0-ring may have excellent elasticity so as to continuously push
the poles 30 outwards, for example general natural or synthetic rubbers as well as synthetic resins or
fluorine resins strong against acid, alkali and sea 5water. Therefore, the above configuration
including the latchet wheel, the pole and the pole fixing plate is simple and may reduce a manufacture
cost. In addition, since the mount groove is formed at the pole and the elastic unit is inserted
therein, several poles may be supported by a single elastic unit 10 simultaneously, which ensures a
simple strugfnepaxttilfdngs dreis egaleolling the rotating force. Moreover, since the elastic unit
employs an 0-ring, the elastic unit may have improved durability and corrosion resistance and

therefore be availapie iligherieatevtand sraldichcadehiéen, Foretating rollel 3dismragRIeRqsthe end
portion 33 of the pole 30. The rotating roller 34 is provided on a surface of the pole 30 which contacts

the latchet Hireangrmaepinis foFgdat the eopegtions 3aenrejedcaa e tigtataiéighioller 34 is

inserted therein to partially protrude therefrom and therefore rotatably fixed by a pin or a shaft and

coupled to ¥lamiid tRAtIthetbad wordenwhendthelarhenayheeHdbkeiatley ineal glorkwise direction,
the poles 30 causes friction while sliding over the latchets 11. Therefore, as shown in Figs. 14 to 17,

the rotating roller 3thisigahiged dospaftiaity drrgrungyopdherpnter sideefdbetendiptigantdRenf the pole
30 in a radial direction, thereby preventing abrasion of the latchet 11 and the poles 30
wheel 10, and a shaft coupling hole 21 may be formed at the center of the pole
fixing plate 20. In other words, the shaft hole 13 is formed at the center of the
latchet wheel 10 so that the power transmission shaft 400 may pass
therethrough, and the shaft coupling hole 21 is formed at the center of the pole
10 fixing plate 20 so that the power transmission shaft 400 may be inserted and
fixed thereto.
Therefore, when the power transmission shaft 400 is coupled to the one-
directional latchet clutch 310, the latchet wheel 10 comes to a state separated
from the power transmission shaft 400, and the pole fixing plate 20 comes to a
15  state fixed to the power transmission shaft 400 to rotate together.
At this time, if a rotating force is applied to the latchet wheel 10 in one
direction, in a state where the latchet 11 of the latchet wheel 10 is hooked to
pole 30, the power transmission shaft 400 fixed to the pole fixing plate 20
rotates together to transmit the rotating force. On the contrary, in a state
20  where the pole 30 slides over the latchet 11, only the latchet wheel 10 rotates
idle.
In addition, in order to fix the power transmission shaft 400 to the latchet
wheel 10 or the pole fixing plate 20, various fixing means such as a key, a bolt,

a taper pulley, a power lock or the like commonly used in the art may be applied,
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and extending a life cycle. At this time, when the latchet wheel 10 rotates in a counterclockwise
direction as shown in Fig. 14, the rotating roller 34 may be coupled with a height selected so that the
end portion of the pole 30 may be hooked by the latchet 11. 5 In addition, a shaft hole 13 may be
formed at the center of the latchet wheel 10, and a shaft coupling hole 21 may be formed at the center
of the pole fixing plate 20. In other words, the shaft hole 13 is formed at the center of the latchet wheel
10 so that the power transmission shaft 400 may pass therethrough, and the shaft coupling hole 21 is
formed at theaejHeicdfdbscpipled 19 detan Réte 20 so that the power transmission shaft 400 may be
inserted and fixed thereto. Therefore, when the power transmission shaft 400 is coupled to the

one-directional latchrirebiielh, 3L ehtTe hficheBwhag!dd fepmes ia arriatasenanaied fran dhg power
transmission shaft 400, and the pole fixing plate 20 comes to a 15state fixed to the power transmission

shaft 400 tqHetatatoaetbers of thid ihisHENahéal rotating feechitnapplist @ gredatihetambes! 10 in one
direction, in a state where the latchet 11 of the latchet wheel 10 is hooked to pole 30, the power

transmissiopesiraih49a fixedirs ghicpalechisingsplate2theotatendpgsiber 10 traagreidhe rotating force.
On the contrary, in a state 20 where the pole 30 slides over the latchet 11, only the latchet wheel 10

rotatesgdleidle il a/dgitam éretiergovier thamawesisansmisdioo shaset0b éediredatshet wheel 10 or
the pole fixing plate 20, various fixing means such as a key, a bolt, a taper pulley, a power lock or the

like commonly usedhimdatitiar, e herap pliedsr thanginiesioteshaherbd sessddeieough ddeseover, a
shaft hole 13 may be formed in the latchet wheel 10, and the shaft hole 13 of the latchet wheel 10 may

be formed Widea¢ndatcite dadiadpeditg nayhe insgstsd thengipiseaiay, thelatobetswiiaet 10 may
easily rotate
may be formed so that the poles 30 do not interfere with the power transmission
shaft 400 in a state where the poles 30 are arranged circularly and gather
10  inwards in a radial direction not to be hooked by the latchet 11.

Moreover, in order to reduce a friction at the contact surfaces of the
latchet wheel 10 and the pole fixing plate 20, an oil-less bush or a graphite plate
may be inserted or coupled to any one of the contact surfaces, and in a case
where a great load is applied toward the shaft, grooves may be respectively

15  formed at the contact surfaces of the latchet wheel 10 and the pole fixing plate
20, and a thrust bearing may be coupled thereto.

In addition, as shown in Figs. 6 to 8, the one-directional latchet clutch
310 may include two-stage pulleys 311 formed at one side thereof, and the
power transmission rope 210 may have one end coupled to the float 100 and

20 the other end wound around one pulley of the two-stage pulleys 311.
Moreover, the return rope 220 may have one end coupled to the return
mechanism 600 and the other end wound around the other pulley of the two-

stage pulleys 311, and the power transmission rope 210 and the return rope

220 may be wound around the two-stage pulleys 311 in different directions.
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5idle in a state where the power transmission shaft 400 passes therethrough. In addition, when
the power transmission shaft 400 passes through or is inserted into the latchet wheel 10 and the pole
fixing plate 20, the inner surface may be formed so that the poles 30 do not interfere with the power
transmission shaft 400 in a state where the poles 30 are arranged circularly and gather 10inwards in a
radial direction not to be hooked by the latchet 11. Moreover, in order to reduce a friction at the
contact surfaces of the latchet wheel 10 and the pole fixing plate 20, an oil-less bush or a graphite

plate may be inserted GhepURIQEIE amePneralime trNtAed VIHGEepuREPsINGa Tage wiBesna-great load
is applied toward the shaft, grooves may be respectively 15 formed at the contact surfaces of the

latchet whegirdetianditheidede Bxinchrbate, 20eapshaeihnugidaiREnth mayde roupladteeretgrmn  In

addition, as shown in Figs. 6 to 8, the one-directional latchet clutch 310 may include two-stage pulleys

311 formedraperEpaidedheserid 2nduhe Pevirst BORBYSSIOn rane B Jvayrtapalresandaupled to
the float 100 and 20 the other end wound around one pulley of the two-stage pulleys 311. Moreover,

the return ropp@aterdnrgdiRies 056 tiad iteuiylemhéorbie etwounechanismed GOpanid ihewathas end wound

around the other pulley of the two-stage pulleys 311, and the power transmission rope 210 and the

return rppe P2ig maNdsiavRU ik aticandole dusesiagerouleysgia kopdifieepidiiragdonsser, if In other
words, after forming the two-stage pulleys 311 at the one-directional latchet clutch 310, the power

transmissiotwi® pep2tlare ditieel relidim gopes?odrecoioy ifieumndrtite rpondiey disiaissidithe second

pulley 311b in opposite directions, so that if any one rope is wound, the other rope is unwound. 5 This
principle is igeinticalig aacdseahetd a Singlsirppidg, used. thiowerer itfisMoowisle ate ersagtesliding
does not occur, different from a power transmission unit having a V belt and a V belt pulley, and

therefore it éxpossiéedtoengititoaxkagboperaties. without a power loss. In addition, since the
one-directional latchet clutch 310 is used as the 10 power transmission unit 300, corrosion may be

prevented, which gheaityditigiowhsceptationsaferteaalviathet omgadsan it askeasngHygpe
one-direction clutch used as a general power transmission unit. Moreover, the apparatus of the
present disglosre traxystuigizisnnainite 3000ntaetoelsn umibB2beprovedleshaidonaside ajrdwstijwo-stage
pulleys 311 to
improves operation in the sea water, in comparison to a bearing-type one-
direction clutch used as a general power transmission unit.
Moreover, the apparatus of the present disclosure may further include a
contact roller unit 320 provided at one side of the two-stage pulleys 311 to
15  closely adhere the power transmission rope 210 or the return rope 220 wound
around the two-stage pulleys 311. If the float 100 moves downwards, the
power transmission rope 210 may loose and therefore be tangled or twisted
when being wound around the two-stage pulleys 311. The contact roller unit
320 may prevent this phenomenon by pushing the power transmission rope 210
20  close to the pulley. At this time, as shown in Fig. 18, the contact roller unit 320
may allow the roller 321 to closely adhere the power transmission rope 210 or
the return rope 220 to the two-stage pulleys 311 by forming a ballast 323 at a

side opposite to the roller 321 based on the central shaft 322 or providing a

torsion spring 324 to the central shaft 322.

24



15 closely adhere the power transmission rope 210 or the return rope 220 wound around the
two-stage pulleys 311. If the float 100 moves downwards, the power transmission rope 210 may loose
and therefore be tangled or twisted when being wound around the two-stage pulleys 311. The contact
roller unit 320 may prevent this phenomenon by pushing the power transmission rope 210 20 close to
the pulley. At this time, as shown in Fig. 18, the contact roller unit 320 may allow the roller 321 to
closely adhere the power transmission rope 210 or the return rope 220 to the two-stage pulleys 311 by

forming a ballast 323 atiaisise aBRAsiBBSARTOHEDBHREEFHOMSRR HERIFRBITRTRS Fhenproviding a
torsion spring 324 to the central shaft 322. In addition, as an embodiment of the return mechanism

600, as shawnpiyFig 9l %Hbereatin meehanism efomaainakieledepalr phirsymmefmpgndulums 620
respectively coupled to one side of the fixed plate 610 by means of a hinge 611 to serve as a ballast,

and rollers pahdauptedéedadspadtibapprtionpletithe reiddide 620hehexen hlatetsnreye 220
passes through the rollers 621 so that the length of the return rope 220 is adjusted by means of

pendulum meyvemeeastt @hihgasynmmeir e ad Wuratifst0anadoreeses2 theoapibaftthe seiusndope 220
may be fixed to the fixed plate 610 or connected to the rope fixing shaft 710 and the float vertical

transfer deyieetigoe iof hieccpaiidltrm e 2E) hisctise tHeretorayrbperRidesssectialqgiitthems 620,
and Fig. 19 shows that one pair of pendulums 620 is provided. Moreover, the pendulum 620 is

coupled by tbrehinge 65b ahatppiioerigtinsidthe ceeusiteciockeep asstadiiofderaspingtisreturn rope
220 by its weight, and if the float 100 moves upwards by a tide, as shown in Fig. 20, the return 15 rope

220 is pullegerriiiiien peovkiien 620theoxspromeaid peiel totstbrObasevieeiningefd bf  On
the contrary, if the float 200 moves downwards, the power transmission rope 210 droops and the

pendulum GRe reavesdpeRLardmwihtefasatingths fxelepthi Bl @0 msessesahkgetpe rope 220
so that the power 20transmission rope 210 is kept tight. Moreover, a gear 623 is coupled to and

engaged wiixitite $tade 78101 aidhih aSivamesritaae nciiefos 620céhrnefesehtheqriobédsymetric
pendulums 620 is coupled to be engaged by the gear 623 to operate simultaneously, which ensures

the paio of ahjsminedricipeedmamb e dvidpdrateysratepemdolintys 620Hare] digrsionstming 622 may
be provided so that one end is fixed to the fixed plate 610 and the other side is fixed to the pendulum

620, which thay giecpair ad gidindaluest@2ooi$quesvirjeelectricity. In addition, the wave power generating
apparatus may further include a

Moreover, the pendulum 620 is coupled by the hinge 611 at a portion
inclined to one side to keep a state of pressing the return rope 220 by its weight,
and if the float 100 moves upwards by a tide, as shown in Fig. 20, the return

15 rope 220 is pulled and the pendulum 620 moves upwards while rotating based
on the hinge 611.

On the contrary, if the float 100 moves downwards, the power
transmission rope 210 droops and the pendulum 620 moves downwards while
rotating as a role of a ballast and presses the return rope 220 so that the power

20  transmission rope 210 is kept tight.

Moreover, a gear 623 is coupled to and engaged with the hinge 611 of

the asymmetric pendulums 620. Therefore, the pair of asymmetric pendulums

620 is coupled to be engaged by the gear 623 to operate simultaneously, which

ensures the pair of asymmetric pendulums 620 to operate more smoothly.
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5 reduction pulley 841 provided between the power transmission unit 300 and the return mechanism
600, wherein the reduction pulley 841 includes a first pulley 841a and a second pulley 841b, the
second pulley 841b has a smaller diameter than the first pulley 841a, both ends of the return rope 220
are wound around the power transmission unit 300 and the first pulley 841a of the reduction pulley 10
841, and the second return rope 230 has one end wound around the second pulley 841b and the other
end coupled to the return mechanism 600. The length of the return rope 220 capable of being

pulled by the returrHaREhaNERIAD8HFIRGBLEY Hhap Bie frodidieel socthawendr amsmissigsarepe 210 to
be wound by the vertical movement of the float 100 according to a tide. In 15 other words, the length

of the returph@ Bk I2 P lerd ® Pullathistahottaites b & th@gnatipldiptadonnt BeEiaveiorsBaQWN in Fig.
21, the reduction pulley 841 composed of the first pulley 841a having a greater diameter and the

second pullgy§4Hoeriviing &l se3dangisreiesyicrdtitinnally installed, both ends of the return rope 20
220 are respectively wound around the power transmission unit 300 and the first pulley 841a, and one

end of the second Iatuddioee, 286 waveuschasogedshetisecapgpatiey Bdlfandghmelbee end is
coupled to the return mechanism 600. Therefore, even though the length of the power transmission
rope 210 wesdggtbarpineg Bdegroyithel usstivabmave peweetithedins 0 uniloBgo thed the

return mechanism 600, wherein the reduction pulley 841 includes a first pulley

841a and a second pulley 841b, the second pulley 841b has a smaller diameter

than the first pulley 841a, both ends of the return rope 220 are wound around

the power transmission unit 300 and the first pulley 841a of the reduction pulley

10 841, and the second return rope 230 has one end wound around the second

pulley 841b and the other end coupled to the return mechanism 600.

The length of the return rope 220 capable of being pulled by the return
mechanism 600 is shorter than the length of the power transmission rope 210 to
be wound by the vertical movement of the float 100 according to a tide. In

15  other words, the length of the return rope 220 to be pulled is shortened due to a
spatial limitation.

Therefore, as shown in Fig. 21, the reduction pulley 841 composed of
the first pulley 841a having a greater diameter and the second pulley 841b
having a smaller diameter is additionally installed, both ends of the return rope

20 220 are respectively wound around the power transmission unit 300 and the
first pulley 841a, and one end of the second return rope 230 is wound around
the second pulley 841b and the other end is coupled to the return mechanism
600. Therefore, even though the length of the power transmission rope 210

wounded or unwounded by the vertical movement of the float 100 is long, the
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length of the return rope 220 to be pulled by the return mechanism 600 by means of the reduction
pulley 841 may be short, which allows a compact configuration of the return mechanism 600. In
addition, a method for obtaining the effect of the reduction pulley as 5 shown in Fig. 21 by using a
reduction gear will be described in more detail with reference to Fig. 42. A gear reduction device is
provided between the power transmission unit 300 and the return mechanism 600 so that one end of
the return rope 220 is wounded around an end of the pulley and the other end of the return rope 220 is

coupled to faaggiusn Aechsaiisn-oge Mo depiiedvayethevwetgenaiabRaradRaeuosE000
including the return mechanism 600 may further include a float vertical transfer device 700 provided at

one side of isargiust Mechaisei & befidhasgihe readymerMaR0 KHeHPRBHerateohpatreans that
the return rope 220 passing between the rollers 621 of the return mechanism 600 is fixed to the float

vertical transgefiglr stfincer 108 retuthahdhhright edthe float 100 may be adjusted according to the
change of the sea surface by operating the float vertical transfer device 700 to wind or unwind the

return rope 220.  |n Hagligtareasmethiidsippssibiniagnevedtiediast tHOrepweaiiga putleywrawards by
using the float vertical transfer device 700, even though the 20 height of the sea surface changes due

to a great tigeowevierAipRhengflicienty esmesatedduaadiiisbecdéschbighirohibecfieataliORith addition,
in case of a great tide, if the return rope 220 is pulled to the end by operating the float vertical transfer

device 700 rgiertéinat 1100RIAMRE epaguatebbetalihgesis sidrinesided Heplesvathépiustime, the

float 100 may be more easily evacuated below the sea surface if buoyancy of the float 100 is adjusted

by using a yelveaixtiabalaitcedankigrthedratuhe fieaihtPism 600 gdditian creantherf engbodiment
of the return mechanism 600, referring to Fig. 22, the return mechanism 600 may be a ballast 630 to

which 5 theeathrer @pe G206 saigmnidgs 2aflisocanpied bf dileepwieigsirenenenctioéthenteivfrn rope
220 is wound around the power transmission unit 300 and the other end is coupled to the ballast 630,

so that the thturstiepedad 209yibecesloded tiyehetweight chidinshadast 630. At this time, even though
Fig. 22 depicts that the ballast is provided at the lower side of the power transmission unit 300 by 10

using roroller, the bdlibasbiray #ieo Wwayopsliedratesitativiyheppanaut ansdodsaieiudiny 30 which
ensures easy manufacture with a simple structure and less malfunction.
return mechanism 600 may further include a float vertical transfer device 700
provided at one side of the return mechanism 600 so that the return rope 220 is
coupled thereto. This means that the return rope 220 passing between the
rollers 621 of the return mechanism 600 is fixed to the float vertical transfer
15  device 700, so that the height of the float 100 may be adjusted according to the
change of the sea surface by operating the float vertical transfer device 700 to
wind or unwind the return rope 220.
Therefore, since it is possible to move the float 100 upwards or
downwards by using the float vertical transfer device 700, even though the
20  height of the sea surface changes due to a great tide, power may be efficiently
generated by adjusting the height of the float 100. In addition, in case of a
great tide, if the return rope 220 is pulled to the end by operating the float

vertical transfer device 700, the float 100 may be evacuated below the sea

surface in a simple way. At this time, the float 100 may be more easily
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As still another embodiment of the return mechanism 600, as shown in Fig. 23, the return mechanism
600 may have hollow 641 formed at the inner 15 side of a roller 640 so that one end of a clockwork
spring 650 is fixed to the roller 640 and the other end is fixed to a shaft 642, and the return rope 220
may be wound around the roller 640. In other words, if the float 100 moves upwards, the roller 640
rotates by the return rope 220 wound around the roller 640, and elasticity is applied to the clockwork
spring 650 in a state where the 20 shaft 642 is fixed. If the float 100 moves downwards, the power

transmissiogvaieatdd BEMORSIRE hed therfaler ibHuiatey i the elasticityeishadirekyasl spring
650, and the return rope 220 is wound around the roller 640 to keep tight. As further another

embodimenjgihghe veivenangchpaisicedanrIsheeendnthigfddt tremreturn mechanism 600 may
include: a pipe 660 having a hollow formed therein; a coil spring 670 provided in the pipe 660; and a

sliding block 680 piavigediibtheaiparfisifde eantbardifertobsnariag @iGihmeshanigneatits) being
fixed to the sliding block 680. In other words, if the return rope 220 fixed to the sliding block 680 is

pulled, the egfbsprinad Figs ZRMRAEEssRArOngssRiatembarasHeily and ibtasossy trnamission rope
210 droops, the return rope 220 is pulled and restored by the elasticity of the coil spring 670 to keep a

tight state. the dthaddtanfanshewirnidpe. 220 IBev@IedOWarRBEWRDs apnaretiddGae may
include a main body 800 for accommodating the power transmission unit 300, the power transmission

shaft 400, thet@enepéoL200sandihe eeund thevpeharisrarfiifissshaifiarBe®andtnportiieg several
main bodies 800 and having one side at which a balance tank 820 and a frame vertical adjustment

device 960 anel fisramebletheteingheahiakiredoias §24 ihéorsrachatopee Zdernbyhisdressm S or the
main body 800. At this time, the balance tank 820 may be formed with a hollow to 15 generate

buoyancy sbythagthveigisicsf thaybadidded30ith Ar thisdisnealeedmehsbgvimignap kieficmatit one side
of the balance tank 820 to inject or eject air. In addition, the balance tank 820 may be filled with

Styrofoam tihgeaiade isuonangydadtdtitiecl batansritaok B0 poaeberdhddegsiolo twit J0acky so that
one space is filled with air to always generate buoyancy and the other space 20has a valve at one side
to adjust thedingyanceyller, the ballast may also be provided at a side of the power
transmission unit 300, which ensures easy manufacture with a simple structure
and less malfunction.
As still another embodiment of the return mechanism 600, as shown in
Fig. 23, the return mechanism 600 may have hollow 641 formed at the inner
15 side of a roller 640 so that one end of a clockwork spring 650 is fixed to the
roller 640 and the other end is fixed to a shaft 642, and the return rope 220 may
be wound around the roller 640. In other words, if the float 100 moves
upwards, the roller 640 rotates by the return rope 220 wound around the roller
640, and elasticity is applied to the clockwork spring 650 in a state where the
20  shaft 642 is fixed. If the float 100 moves downwards, the power transmission
rope 210 droops so that the roller 640 rotates by the elasticity of the clockwork
spring 650, and the return rope 220 is wound around the roller 640 to keep tight.

As further another embodiment of the return mechanism 600, as shown

in Fig. 24, the return mechanism 600 may include: a pipe 660 having a hollow
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The frame 900 includes several frame cells 910 stacked side by side, end plates 920 coupled to both
sides of an outer surface of an outermost frame cell 910 of the frame cells 910, and a fastening unit
930 coupled to the frame cell 910 through the end plate 920. In addition, as shown in Figs. 26 to
30, the frame 900 may include a balance tank and a frame vertical adjustment device 960 provided at
a space between one pair of frame cell 910 connected with a plate to adjust buoyancy with the main
body, and both ends thereof may be connected by a hinge. 5 Moreover, the frame vertical adjustment

device 960 jsrastentadif WesraRen §IEATTpRIvIBLBNANteNS 95 GED Wi theslimiy mewe00 and
the frame 900 may submerge or float for repair by adjusting the length of the frame support rope 950

connecting §3® frredRe0i totiResieeBBb Y enitain thuesbinad eigsBrentae vicarit@pkOppaddition,

even though the frame 900 may have a frame shape like an H beam, the frame 900 may have a
rectangulargapgyshaietortadsliewdginecihese. ang istied evbraHatanecrsinm P shereintetstructural

advantage. In an another example of the frame 900, stainless plates are placed to both ends

thereof, andptatesiirdenbekasso sasanatatasiasiebpridiaessd itbaipreesdtam Gyrsiae several

long bolts and nuts. Both ends have joints. In this case, a structural moment generated by a tide is

offset ip theclegsnigityyict Bnhansesdhersagetiseidhe opyve IdiRIope) eatinusysieps 220 I addition,
even though a single long frame 900 may be used, several frames may be provided so that both ends

of the framesuieel e@idptedtbiebihyeas c28 2idity dhih eawil, $peitRBTES t Agdis dalyinatedeasily, and
when a failure occurs, only a frame with the failure may be repaired. In another embodiment of the

frame 900, the franhe S88iiIueludesshelalityFuj.fr2bnesawangedowaarrlie ettty Wppinrtenals, and the
float 100 is connected to each wave power generating apparatus 1000 by means of the power
transmissiongo@eriOinclude a main body 800 for accommodating the power transmission
unit 300, the power transmission shaft 400, the generator 500 and the return
10 mechanism 600, and a frame 900 supporting several main bodies 800 and
having one side at which a balance tank 820 and a frame vertical adjustment
device 960 are formed, wherein the balance tank 820 is formed at one side of
the frame 900 or the main body 800.
At this time, the balance tank 820 may be formed with a hollow to
15 generate buoyancy so that the inside may be filled with air, and a valve (not
shown) may be formed at one side of the balance tank 820 to inject or eject air.
In addition, the balance tank 820 may be filled with Styrofoam to generate
buoyancy, and the balance tank 820 may be divided into two spaces so that
one space is filled with air to always generate buoyancy and the other space
20 has a valve at one side to adjust the buoyancy.
The frame 900 includes several frame cells 910 stacked side by side,
end plates 920 coupled to both sides of an outer surface of an outermost frame

cell 910 of the frame cells 910, and a fastening unit 930 coupled to the frame

cell 910 through the end plate 920.
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If the wave power generation system is very large and the float 100 also has a large size, the frame
100 located below the float 100 does not have a great corresponding to the width of the float 100 but
several frames may be 5 installed at regular intervals. Even though the float 100 has a very great
width, several frames 900 with a small size may be installed. During the movement, if the power
transmission rope 210 is pulled to the end, the float 100 may be closely adhered to the frames 900
integrally. Therefore, the entire power generation system may be assembled as a single structure and

then moved. 10At thisdéariohe deagirswhsialleig s parajetonayeaiias YUEFRY theaek aiher.
Referring to Figs. 25 and 26, the frame vertical adjustment device 960 may float the frame 900 on the

water surfagg ahBroyanroutte therseabediby adjsingmedevig 96ohpriiginedseprROspARe 950
connected to the seabed. In order to float the frame 900 on the water surface, air is put into the

balance 15 gankd9 oredghe tamersy It rpe9Rdstsawatng sndikatshediame @iscioated on

the water surface to repair the wave power generation system. At this time, the float 100 is connected

to the float appoTé IERMIISHPOLHINEVERH R T atititisn cthentsarae beriicahgdjustment device
960 may operate by a 20 hydraulic pressure or by using a reduction gear. If a worm reduction gear is

used, the worm redvetiepvee athpdydpseusedital sidjastmenewsiiteaneGliepsing éaterla®iiaddrake)
since the work reduction gear operates only at an operating shaft and does not move at a driven shaft.

In this cases@atmldeogna fadratnsopankr8ge 9By, 8o phavithed rahimeciyesoitth iranefRiliddo inject air,

so that the frame 900 is installed on the seabed or in the water when generating power. However,

when the pooer generatismerggicor mekurictiorpair s/inefustrigtaibelbatthceftanlk §24namd the
frame support rope 950 is unwound by using the frame vertical adjustment device 960 to float on the

water surfagappirrridied, Ssoechamsctitry the alad DY@ shipdosadbpdibgtationrame Veriedbre, when
the wave power generating apparatus malfunctions or operates abnormally, the frame 900 may be
inspected aadjuspragatidevibe 960er without directly submerging to the seabed. In addition, the
wave power generating apparatus may include a plurality 10 of moving wheels 810 formed at the main
body 800 and a holiewdlifidormeshintbeghakimdraneed®B8ibay have a frame shape like an
H beam, the frame 900 may have a rectangular pipe shape or a hollow pipe
shape and include the balance tank 820 therein for structural advantage.
In an another example of the frame 900, stainless plates are placed to
both ends thereof, and plates made of elastic material are closely adhered
15  between them by using several long bolts and nuts. Both ends have joints. In
this case, a structural moment generated by a tide is offset in the frame, which
enhances the safety of the wave power generation system.
In addition, even though a single long frame 900 may be used, several
frames may be provided so that both ends of the frames are coupled by hinges
20 940. In this case, the frames may be fabricated easily, and when a failure
occurs, only a frame with the failure may be repaired.
In another embodiment of the frame 900, the frame 900 includes a

plurality of frames arranged in parallel at regular intervals, and the float 100 is

connected to each wave power generating apparatus 1000 by means of the
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As shown in Fig. 27, the plurality of moving wheels 810 are formed at the main body 800 of the wave
power generating apparatus 1000 so that the main body 800 may be easily carried to be installed at
the sea after being 15 manufactured. When the wave power generating apparatus is installed in the
sea, the hollow 811 formed in the moving wheel 810 plays a role of generating buoyancy so that the
main body 800 and the frame 900 are connected to the seabed by the frame support rope 950 and
float at a predetermined height. In other words, the hollow 811 of the moving wheel 810 may plays a
role of a 20palaBc & iaRiniksrditpa, 2he frame 900 and the seabed may be connected by means of a
plurality of frame support ropes 950 provided in the horizontal direction. In other words, as shown

in Fig. 28, the side phithkevtrno 8RR munbeationgaeshiodhe serbge Byidneantoat a piusaity of frame

support ropes 950 to prevent the frame 900 from moving or being swept away by a tide. In addition, if

the frame 90Q9sddagyéhiseoniguiating mey Pexe theldvameeeHrorndeingsoast brwctide. At this
time, if the buoyancy of the balance tank 820 is adjusted, the main body 800 and the frame 900 may

be adjustedjie dpaberesipbriingite saabaitiwitapuhosiatheolapie wexlinal Fehussvanagayice 960.
In addition, the frame 900 may include: several frame cells 910 stacked side by side; end plates 920

coupled to hattsteatofeguiovtiensvdrse Ewamabtaigrsidrioae cot Hie ef vee e oalen)10; and a
fastening unit 930 coupled to the frame cell 910 through the end plate 920. 10Moreover, several

frames 900guwyrhefearasg @D With langtndiszdansp teaindtalfsame Do GRS Phledayhinges 940
to configure a long frame, and the frame cell 910 may be made of elastic material.
if the power transmission rope 210 is pulled to the end, the float 100 may be
closely adhered to the frames 900 integrally. Therefore, the entire power
generation system may be assembled as a single structure and then moved.
10 At this time, the frames installed in parallel may not be connected to each other.
Referring to Figs. 25 and 26, the frame vertical adjustment device 960
may float the frame 900 on the water surface or move down to the seabed by
adjusting the length of the frame support rope 950 connected to the seabed.
In order to float the frame 900 on the water surface, air is put into the balance
15 tank 820, and the frame support rope 950 is unwound so that the frame 900 is
floated on the water surface to repair the wave power generation system. At
this time, the float 100 is connected to the float support rope 110 not to be
swept away.
In addition, the frame vertical adjustment device 960 may operate by a
20  hydraulic pressure or by using a reduction gear. If a worm reduction gear is
used, the worm reduction gear may be used for smooth operation and stopping
(a role of a brake) since the work reduction gear operates only at an operating

shaft and does not move at a driven shaft. In this case, a valve and a balance

tank 820 may be provided at one side of the frame 900 to inject air, so that the
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In other words, as shown in Fig. 31, after the plurality of frame cells 910 are stacked, a bolt 931
serving as the fastening unit 930 is provided through 15 them so that both sides thereof are fixed by
nuts 932 to configure the frame 900. In addition, connection bracket 941 are formed at the end plates
920 of the frames 900 and combined and connected long by pins 942. Moreover, if the frame cell 910
is made of urethane which is elastic material, the frame 900 may be formed more flexibly. 20At this
time, the entire frame 900 may be configured as a single body. However, if the frame 900 is made of

hard materighmdged mOMsrliiedonetiaéeddanaemopfiiatinetuiateranhani¢reaeeating ywest a small
force is applied, which result in a weak structure. In order to solve this problem, if several short frames

are prepareldaishiginiyheeniiesisewis isgeorsdtio tosydtdire veaandtrtignamest fiegideeingogenerated,
and only a failed frame may be selectively repaired. In addition, even though the frame 900 may

be entirely thadlg048conarKgle Eaaehsarane kapmsrapaissdrs avideddpihaihgtthends of the

5 frames are connected by hinges, which ensures easy fabrication and allows only a failed frame to be

selectively femaisedertical Taj(Rferentedieniog B66it Idaseyetakirmatercellx s maydetatacked and
fixed by the end plate 920 and the fastening unit 930 to form one pair of frames 900, and the main

body 800 ntag heipie vidgddecpubed Byeslhipen Whspasostadbihe balance tank 820 is formed at one
side thereof. In addition, the frame vertical adjustment device 960 may be formed at one side of

the main body 800 Tarddheqomesiranswissopohaft §ohcnaingeapyandes taditenetitaisioe of the
main quy 800 to configure the wave power generating apparatus. After that, several wave power
generating appedgtgsabnormally, the frame 900 may be inspected and repaired on the
water without directly submerging to the seabed.
In addition, the wave power generating apparatus may include a plurality
10 of moving wheels 810 formed at the main body 800 and a hollow 811 formed in
the moving wheels 810.
As shown in Fig. 27, the plurality of moving wheels 810 are formed at
the main body 800 of the wave power generating apparatus 1000 so that the
main body 800 may be easily carried to be installed at the sea after being
15 manufactured. When the wave power generating apparatus is installed in the
sea, the hollow 811 formed in the moving wheel 810 plays a role of generating
buoyancy so that the main body 800 and the frame 900 are connected to the
seabed by the frame support rope 950 and float at a predetermined height. In
other words, the hollow 811 of the moving wheel 810 may plays a role of a
20  balance tank.
In addition, the frame 900 and the seabed may be connected by means
of a plurality of frame support ropes 950 provided in the horizontal direction.

In other words, as shown in Fig. 28, the side of the frame 900 may be

connected to the seabed by means of a plurality of frame support ropes 950 to
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15 may be connected. In other words, several wave power generating apparatuses may be connected
in series by connecting the frames 900 with the hinge 940, connecting the frame support rope 950
respectively to the frame vertical adjustment device 960 and the seabed, and connecting the power
transmission shafts 400 by a universal joint 410. At this time, the wave power 20 generating apparatus
may be fixed not to be swept away by connecting another frame support rope 950 to one side of the
frame 900 or the main body 800 and fixing it to the seabed. In addition, as shown in Figs. 31 and

32, the frampARhMAE haismed Wihaisiiay eiscripRRci? thedyhs hatanse tankddifids included

therein. Moreover, as shown in Figs. 33 and 34, one pair of wave power generating apparatuses

1000 may he sreanaeseiroparadelongh ehiesdafigiienish angyths deehtl @nisanke gooneeted to each
of the wave power generating apparatuses 1000 by the power transmission rope 210. In other words,

if the 5 wavediayvercaensalingapparaiis fiaska iffoe Bizsysaverel Wryeaanes tanesRingds
apparatuses may be connected long in series and arranged side by side in parallel, and then several

floats 100 ragljuiectESPectity Iseiy 0B c it fryves Ga0smigskn ad)iistedaetine vwegmpower
generating apparatuses by the power transmission ropes 210. 10In addition, in the frame 900, a

plurality of isanfeecedstBd wivay bESineke Sidenewaiddhedpenaisriae s 8@ may be coupled
through the frame cells 910, and a part of the frame cells 910 has a hollow and having the rope fixing

unit 910a therein sinthaidifierpehetiador rope Ay imtieibtosthefeafarnellcdlig by @ sidoked14.
15Referring to Figs. 27, 35 to 37 and 43, the frame cells 910 disposed at the outermost side or

coupled to gldemayndiody &89 [ratedeorPebixipledindsidiiaspieyidecin ourst kodxd@oe aells 915 to
fix the penetration ropes 913, and the frame cells 910 disposed between them employ frame cells 910

made of elaslile majstidtaneh @sllugtbaot tAdefieiore, dylipl@ciog thelpantisaioim@Ounipe3nL3
therethrough and then fixing to the fixing unit 910a of the main body frame cell 915 by means of a
fixture 914, dbagledeat atiorireope O3B Maytihe gghpresdndhgaradpbody frame cells 915. At this time,

the rope fixing unit 910a may be configured as a pipe 916 in the main body frame cell 915 and have a
cut portion formed Riaree\sidedbeceall .ffaraddiv@o, thayfikisrartddgedyn the length direction
so that the frames 900 are coupled by hinges 940 to configure a long frame,
and the frame cell 910 may be made of elastic material.
In other words, as shown in Fig. 31, after the plurality of frame cells 910
are stacked, a bolt 931 serving as the fastening unit 930 is provided through
15 them so that both sides thereof are fixed by nuts 932 to configure the frame 900.
In addition, connection bracket 941 are formed at the end plates 920 of the
frames 900 and combined and connected long by pins 942. Moreover, if the
frame cell 910 is made of urethane which is elastic material, the frame 900 may
be formed more flexibly.
20 At this time, the entire frame 900 may be configured as a single body.
However, if the frame 900 is made of hard material, a great moment is
generated in view of structural mechanics even though just a small force is

applied, which result in a weak structure. In order to solve this problem, if

several short frames are prepared and jointly connected, it is possible to

33



be closely fixed to the pipe 916 by pressing the penetration rope 913 at the cut portion, and may
include a pressing plate for pressing the penetration rope 913, a U bolt surrounding the pipe and a nut
for coupling the pressing plate to be closely adhered to the U bolt. 5SHereinafter, configuration and
operations of the wave power generating apparatus according to the present disclosure will be
described. As an embodiment of the wave power generating apparatus according to the present
disclosure, referring to Fig. 38, first, the power transmission unit 300, the power transmission shaft

400, the geprsatnit 2DGréhe mesuiBrtGroechamgna &ist ard thmdosilyeasitieatiganarfae daxic@d 00 are
accommodated in the main body 800, and the float 100 is provided above the main body 800 to be

apart therefsgradiv el pregeirsmined distance., In addition, the power transmission rope 210 is
connected to the float 100 and wound around the power transmission unit 300 via a roller 831 15

provided at the conpegtiehioate&iI0iienyheneamePDE 204y Weuwtirsgunthie dioavririgansmission
unit 300 and fixed to the rope fixing shaft 710 via the return mechanism 600. At this time, the power

transmissioginghe #amMhenddbersdtiraniesed2y arsomeenstavistl soethawvebtrarsisypihenit 300 in
different directions, so that if any one rope is unwound, the other rope is wound. 20 Moreover, the

rope fixing shaficélars coumplectéel thy flnayuetinaidrarsiendrvisasiOtpridaniateshby dhevioat vertical

transfer device 700 to wind or unwind the return rope 220, which allows the float 100 connected

thereto to bergyactiled fuacter ih @ svettsdiagiépaitbe. power transmission unit 300 is configured to
transmit a rotating force to the power transmission shaft 400 by using the one-directional latchet clutch

310 when rotating Menbferes cifentiog.to Fidfedefaseecibiedinatcde mooanaparsmbieartide in a
state of floating on the sea surface by buoyancy, the power transmission rope 210 is pulled and 5

unwound franuttigddsbpuhey etid pletarg2iesno the dastaliiagtionial da@het fdutcloRd pandfthe return
rope 220 is wound around the second pulley 311b and lifts the pendulum 620 of the return mechanism

600 upwardsambthsodnanthehenmainebtdped daichay tetghrdi0odtbtewmesa thenfmitegheootating
force to the power transmission shaft 400 so that the generator 500 operates.
10  so that the balance tank 820 is formed at one side thereof.

In addition, the frame vertical adjustment device 960 may be formed at
one side of the main body 800, and the power transmission shaft 400 may be
extended to the outer side of the main body 800 to configure the wave power
generating apparatus. After that, several wave power generating apparatuses

15 may be connected. In other words, several wave power generating
apparatuses may be connected in series by connecting the frames 900 with the
hinge 940, connecting the frame support rope 950 respectively to the frame
vertical adjustment device 960 and the seabed, and connecting the power
transmission shafts 400 by a universal joint 410. At this time, the wave power

20  generating apparatus may be fixed not to be swept away by connecting another
frame support rope 950 to one side of the frame 900 or the main body 800 and
fixing it to the seabed.

In addition, as shown in Figs. 31 and 32, the frame 900 may be formed

with a hollow pipe shape, so that the balance tank 820 is included therein.
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10 In addition, if the tide descends to make the float 100 move downwards, the power transmission
rope 210 droops. At this time, the pendulum 620 of the return mechanism 600 in an ascended position
descends to press and pull the return rope 220 so that the power transmission rope 210 is wound
around the first pulley 311a connected to the one-directional latchet clutch 260 to keep a 15tight state.
Moreover, as another embodiment of the wave power generating apparatus according to the present
disclosure, referring to Figs. 39 and 40, first, the main body 800 is configured to accommodate the

power transmissionMgre Sk, thae PeMEIAransmigsiosShana! A anshtheprrtust Mmeskapsm00. In 20
addition, the frame 900 is formed to support and connects the main body 800 and another main body

800, and thgdinsialifg ispparasrdah00e thejramearPafdedie srrardl anaitdhemiramiwraal,

predetermined distance. In addition, several power transmission units 300 are coupled to both sides of
the power tegiisrnesisushei04Rta e be thergriesiab58808 eaupledia\ane eneohiIecpaNvey

transmission shatft 400.
apparatuses 1000 by the power transmission rope 210. In other words, if the
5 wave power generating apparatus has a large size, several wave power
generating apparatuses may be connected long in series and arranged side by
side in parallel, and then several floats 100 may be respectively connected to
the power transmission units 300 of the wave power generating apparatuses by
the power transmission ropes 210.

10 In addition, in the frame 900, a plurality of frame cells 910 may be
stacked side by side, the penetration rope 913 may be coupled through the
frame cells 910, and a part of the frame cells 910 has a hollow and having the
rope fixing unit 910a therein so that the penetration rope 913 is fixed to the
frame cell 910 by a fixture 914.

15 Referring to Figs. 27, 35 to 37 and 43, the frame cells 910 disposed at
the outermost side or coupled to the main body 800 include rope fixing units
910a provided in main body frame cells 915 to fix the penetration ropes 913,
and the frame cells 910 disposed between them employ frame cells 910 made
of elastic material such as urethane. Therefore, by placing the penetration

20  rope 913 therethrough and then fixing to the fixing unit 910a of the main body
frame cell 915 by means of a fixture 914, the penetration rope 913 may be
coupled to the main body frame cells 915. At this time, the rope fixing unit
910a may be configured as a pipe 916 in the main body frame cell 915 and

have a cut portion formed at one side thereof. In addition, the fixture 914 may
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In addition, the power transmission unit 300 is configured to transmit a rotating force to the power
transmission shaft 400 when rotating only in one direction by using the one-directional latchet clutch
310. At this time, an 5 auxiliary roller 840 is provided to be spaced apart from one side of the power
transmission unit 300 by a predetermined distance. Moreover, the power transmission rope 210
connected to the float 100 is wound around the one-directional latchet clutch 310 via the auxiliary roller
840, both ends of the return rope 220 are wound around the one-directional latchet 10 clutch 310 and

the auxiliarpEolRFsAPfiRBE thatseemhs satesyrppesafRisropaastetithaepsidedttheaedliary roller

840 to be connected to the return mechanism 600. At this time, the return mechanism 600 may be

configured by @idengitpriie sacRIE '2iresng pRAcf préRgiadglteshemsihanginepdieon 8o as to use
15elasticity of the coil spring 670 and the weight of the pendulum 620 together. Therefore, if the

float 100 maveshygivaidobdnigenhthpipevaidransmissiotoigsiing Libds preléthsoghas the pewer
transmission rope 210 is unwound from the first pulley 311a connected to the one-directional latchet
clutch 310. Sowmsythelsersieortley Bblb is wound in an opposite direction, 20 the return rope 220 is
wound to rotate the auxiliary roller 840, and the second return rope 230 connected to the auxiliary

roller 840 pulls the Fritgmateeh2oishy GRlioAt dhis bpwraiitnens:-tikeslionaldatebegelntrhtdiy) rotates to
transmit the rotating force to the power transmission shaft 400 so that the generator 500 operates.

In addition, #piberditles draertiigso that phestordisilonmenit dyeneveisodade power transmission rope
210 droops. At this time, the second return rope 230 is pulled by the return mechanism 600 to rotate

the auxiliary roller ) aandritie gioneait tednsiviseioe PRt 1§onovating appandttize desordiley 311a 5
connected to the one-directional latchet clutch 310 by the auxiliary roller 840 to keep a tight state.

Moreover, thethaysgspredisnesariagrafmairaius Fg0 3g.chrsinthto poeverasams wisciosurmimay be
configured by several wave power generating apparatuses 1000 as shown in Fig. 41. In other words,
several floag®@00thee power transmission shaft 400, the generator 500, the return
10  mechanism 600 and the float vertical transfer device 700 are accommodated in
the main body 800, and the float 100 is provided above the main body 800 to be
apart therefrom by a predetermined distance.
In addition, the power transmission rope 210 is connected to the float
100 and wound around the power transmission unit 300 via a roller 831
15  provided at the connection plate 830, and the return rope 220 is wound around
the power transmission unit 300 and fixed to the rope fixing shaft 710 via the
return mechanism 600. At this time, the power transmission rope 210 and the
return rope 220 are wound around the power transmission unit 300 in different
directions, so that if any one rope is unwound, the other rope is wound.
20 Moreover, the rope fixing shaft 710 is coupled to the float vertical
transfer device 700 and rotated by the float vertical transfer device 700 to wind
or unwind the return rope 220, which allows the float 100 connected thereto to

be evacuated under the water

In addition, the power transmission unit 300 is configured to transmit a
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10 connected to configure in the wave power generating apparatus 1000, and several wave power
generating apparatuses 1000 are arranged side by side. After that, the power transmission shafts 400
may be connected long by the universal joint 410 to configure a wave power generating apparatus
which may also serve as a seawall. In the wave power generating apparatus 1000, if a 15 plurality of
long and big floats 100 is used, wave energy surging by tsunami collides with the floats 100 and is
converted into kinetic (tide) energy, during which the water level ascends. In addition, the increased

kinetic enerngtAfrigUiaacal foavesibaépaiantdfl iereshalsiDauylemtiig aRereyclairdistiuayi it is
possible to provide a wave power generating apparatus which may also serve 20 as a tsunami shield

by reducing dfshei@yingrsReedvids ¥oamhguroBigyi@narditbetispashore. In addition, as an
embodiment of the wave power generating apparatus according to the present disclosure, as shown in

Figs. 42 and 43, thepsefdirectiahal fiaighebolwie S5l 0 pndrinesedugtienmullsiafid dfmawtheyconnected
with gears having different teeth numbers so that the length of the power transmission rope 210 wound

around the gnatdirestianatirishst sliughrtl0 iBslperentifenrsrihesiengiboel 41 rietpinlsepgnd?0 wound

around the reduction pulley 841 according to the tooth ratio. In other words, even though the float 5

100 moyves ghaahhth thenvettigaligitestingy tBe maovimenlestgth of theebshastibstisertingtasdhe return
mechanism 600 may be configured short so that the main body 800 may be installed at a low position

from the sealgch 310MatgoNgRy, rdteraed o RPY BRIt Gegunedatine aecordinguiteing present
disclosure may be configured in various ways. For example, as shown 10 in Fig. 44, the main body

800 may beapauftedtiepeeeiuivve 62000 tHereasAGNdoaeidraide Oypideras regManigtenels. In
addition, as shown in Fig. 45, the main bodies 800 may be provided long in series, and the power

transmissiothshaits-divdotishab ratehtscchita 3 eosaltipiessaordheahisenita diksanaddgridnez raws so that
the float vertical transfer device 700, the frame vertical adjustment 15 device 960 and the balance tank

820 are providgsbhemtemnstnésioln sieklitidn0 rsg didirthdhgewana rad s genenaidng apparatus
according to the present disclosure, as shown in Fig. 46, a plurality of wave power
10 In addition, if the tide descends to make the float 100 move downwards,
the power transmission rope 210 droops. At this time, the pendulum 620 of the
return mechanism 600 in an ascended position descends to press and pull the
return rope 220 so that the power transmission rope 210 is wound around the
first pulley 311a connected to the one-directional latchet clutch 260 to keep a
15  tight state.

Moreover, as another embodiment of the wave power generating
apparatus according to the present disclosure, referring to Figs. 39 and 40, first,
the main body 800 is configured to accommodate the power transmission unit
300, the power transmission shaft 400 and the return mechanism 600. In

20  addition, the frame 900 is formed to support and connects the main body 800
and another main body 800, and the float 100 is disposed above the frame 900
to be spaced apart therefrom by a predetermined distance. In addition, several

power transmission units 300 are coupled to both sides of the power

transmission shaft 400, and the generator 500 is coupled to one end of the
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generating apparatuses 1000 may be connected in parallel, and the power transmission unit 300, the
power transmission shaft 400, the generator 500 and 20 the return mechanism 600 may be
accommodated in the main body 800 of each wave power generating apparatus 1000 so that the
plurality of main bodies 800 are connected to each other. In addition, the floats 100 may be connected
to each other by the float support rope 110, and a plurality of inclined power transmission ropes 210a
may be coupled with a slope so that one end thereof is wound around the power transmission unit
300 of the rpaindraein8Riigyshtis sxthegaend thereof is coupled to an adjacent float 100. First, a
plurality of wave power generating apparatuses 1000 as described above is connected side by side,

and the power tranfinigfiib HNEHE0PovdnaraaviRidsanNs I By UhrigeneEioni0f and the
return mechanism 600 are accommodated in the main body 800. In addition, a plurality of main bodies

800 is disposestiaytheropner gidepliee seakes sicrcenaackabiaveaeh otaghdqrmiperfleoms 100 are
connected to each other by the float support rope 110 so as not to be spaced apart from each other
over a predgieseiimecdbiOdisiagictie one-directional latchet clutch 310. At this time, an
5 auxiliary roller 840 is provided to be spaced apart from one side of the power
transmission unit 300 by a predetermined distance.
Moreover, the power transmission rope 210 connected to the float 100 is
wound around the one-directional latchet clutch 310 via the auxiliary roller 840,
both ends of the return rope 220 are wound around the one-directional latchet
10  clutch 310 and the auxiliary roller 840, and the second return rope 230 is
connected to one side of the auxiliary roller 840 to be connected to the return
mechanism 600.
At this time, the return mechanism 600 may be configured by extending
the second return rope 230 and using a direction-changing roller so as to use
15 elasticity of the coil spring 670 and the weight of the pendulum 620 together.
Therefore, if the float 100 moves upwards by a tide, the power
transmission rope 210 is pulled so that the power transmission rope 210 is
unwound from the first pulley 311a connected to the one-directional latchet
clutch 310. Since the second pulley 311b is wound in an opposite direction,
20  the return rope 220 is wound to rotate the auxiliary roller 840, and the second
return rope 230 connected to the auxiliary roller 840 pulls the return mechanism
600. At this time, the one-directional latchet clutch 310 rotates to transmit the

rotating force to the power transmission shaft 400 so that the generator 500

operates.
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In addition, one side of the inclined power transmission rope 210a is wound around the power
transmission unit 300 of the main body 800 and inclined with a slope so that the other side thereof is
coupled to an adjacent float 100. 15In other words, the inclined power transmission rope 210a is not
connected to a float 100 positioned right above the main body 800 but is connected with a slope to a
float 100 obliquely adjacent thereto or spaced apart therefrom. Therefore, when the float 100 receives
a lateral force, the inclined power transmission rope 210a is pulled to rotate the power transmission

shaft 20 400 so thantheig@igparatansARierrIstends solthadéiionothe DRIGURPaBWARAR) may be
horizontally disposed to be spaced apart from the lower side of the float 100 by a predetermined

distance sotHwpeneendfsrmigélanasgeereofdoised i thessemeethardeobdnstigd sopeort rope

130 of which both ends are coupled to the float 100 and the main support rope 120 may be connected

thereto withpaslrpsulldtebpatiestetportrere d28s bonizontabydinposed rirhe lkwausideref the float
100 to be spaced apart therefrom by a predetermined distance so that one end or both ends thereof

are fixed totig geated,teasstndioat 10pds 2a0nestegbimiteanaind supparstopals3O By the branched
support rope 130 with a slope so as not to move over a predetermined distance in a lateral direction

along whiclcarfitsfayve thotes-wiesdsorg fieahd0elmenes! I ieyatey 2l dilkatjoronath@za tange in
which the branched support rope 130 in a drooping state may be pulled tight, which pulls the inclined

power trandiaigsianighpetaida so that the power 10transmission shaft 400 rotates to generate power.
Therefore, the wave power generating apparatus according to the present disclosure may generate

power when the flogick80vaitlsHbepawgidieans gissieitirepaptidlatoeo1diog tredeadiziglimdation of the
tide, and may also generate power when the float 100 moves in a lateral direction due to a lateral 15

tidal motionpeétamtidsidol gslirgheniaglings powkygdraasmissiendaege wala. pbarforzrainging tidal
motion of the tide and a lateral force of the tide may be used simultaneously, power may be generated
more efficienplyatensimfto0y aosisoambiadiigents.of thefleat Wodwjlsbeatasdidaes.100 are
10  connected to configure in the wave power generating apparatus 1000, and
several wave power generating apparatuses 1000 are arranged side by side.
After that, the power transmission shafts 400 may be connected long by the
universal joint 410 to configure a wave power generating apparatus which may
also serve as a seawall. In the wave power generating apparatus 1000, if a
15  plurality of long and big floats 100 is used, wave energy surging by tsunami
collides with the floats 100 and is converted into kinetic (tide) energy, during
which the water level ascends. In addition, the increased kinetic energy of
tsunami moves the floats 100 and exhausts as electric energy. In this way, it is
possible to provide a wave power generating apparatus which may also serve
20 as a tsunami shield by reducing the moving speed of tsunami surging toward
the seashore.
In addition, as an embodiment of the wave power generating apparatus

according to the present disclosure, as shown in Figs. 42 and 43, the one-

directional latchet clutch 310 and the reduction pulley 841 may be connected
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As shown in Fig. 47, a collision plate 140 extending perpendicularly may 20 be formed at a lower
surface of the float 100. The collision plate 140 is formed at the lower surface of the float 100 to
perpendicularly extend and, when a tide surges in a lateral direction, the collision plate 140 plays a
role of converting the force of the time into kinetic energy of the float 100. The kinetic energy is
transmitted to the power transmission unit 300 through the inclined power transmission rope 210a to
rotate the power transmission shaft 400, thereby operating the generator 500. Therefore, a tide flowing

in a lateral girgrtsuraydangomiriisienidetisadiabarns@timapereridhgiebyf emaningthe energy
production efficiency. 5At this time, as shown in Fig. 48, one side of the collision plate 140 may be

coupled to frgritpaissRh ppiPoe Weldindnera datsifesonegirestiogAd AorlagigtonitleOisay be
coupled to a hinged portion thereof so that one side of the elastic unit 160 is coupled to the float 100

and the othgltRigisnis feorpie@ tethpicallisioe pétenl46pé nerefareutie aedisiontplateedidetisiroupled to
the float 10 100 by the hinge 150, and when a force is applied in a lateral direction by a tide, if an

excessive gxifigyaBiTcedsordiplis totaribassitisiaticnate bifethparaltisioveplatilgh mhayflenat. If the

tide becomes weak, the collision plate 140 restores its perpendicular state by the elastic unit 160 In

other wordsi @Dartigeds ghisutty, thateoNisitiog latectdOris thenmabingresiejginoineed dagkestospivent
damage, and 15 if the tide becomes weak, the collision plate 140 keeps a perpendicular state again to

use a lateraddevirgyaishbdidetuin thisdhmaishestastiay it ahfitpy die shodifiedtmaticusiynainusing a
torsion spring, a coil spring, a hydraulic unit, an absorber or the like. In addition, the float 100 may

have one sidedn@0&ehay focineistdliés 2@ sbavpo ditibigsrof hirdsédbiéene side of the float 100 is
inclined, a force applied to the float 100 in a lateral direction may be converted into a vertical force to

some degree, whichlaleaveQuliing thavyeovwewengpissiating peppddugeaetaielpgwes. thaddition, if
one side of the float 100 is rounded, when a force is applied to the float 100 in a lateral direction,
resistance ipragiirealisoladong mdydbetoe dfiguirtddmevdsumaiabs. refloeetkample, as shown
10 in Fig. 44, the main body 800 may be coupled between two rows of frames 900
formed side by side at regular intervals. In addition, as shown in Fig. 45, the
main bodies 800 may be provided long in series, and the power transmission
shafts 400 are connected by universal joints or the like and disposed in two
rows so that the float vertical transfer device 700, the frame vertical adjustment
15  device 960 and the balance tank 820 are provided between them.
In addition, regarding the wave power generating apparatus according
to the present disclosure, as shown in Fig. 46, a plurality of wave power
generating apparatuses 1000 may be connected in parallel, and the power
transmission unit 300, the power transmission shaft 400, the generator 500 and
20  the return mechanism 600 may be accommodated in the main body 800 of each
wave power generating apparatus 1000 so that the plurality of main bodies 800
are connected to each other. In addition, the floats 100 may be connected to

each other by the float support rope 110, and a plurality of inclined power

transmission ropes 210a may be coupled with a slope so that one end thereof is
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In addition, an inlet hole 101 may be formed at one side of the float 100 and an outlet hole 102 may be
formed at an upper surface thereof, so that the inlet hole 101 and the outlet hole 102 communicate
with each other. In this 5 case, when a tide flows in a lateral direction, as shown in Fig. 49, seawater
enters through the inlet hole 101 formed at one side of the float 100, flows along a channel 103 formed
therein and discharges through the outlet hole 102 formed at the upper surface of the float 100.
Therefore, the tide flowing in a lateral direction may be weakened, which may prevent erosion of the

seashore IWowaitbedduntiden plavetheaiieatissraTmASIDeasVAL ARdrOYeHNaEteahal féountain by

ejecting seawater above the float 100. At this time, the outlet hole 102 should be smaller than the inlet

hole 101 in giist éaEieelrack i @Josiphsdnd el it additsan, tbe.inlet hole 101 may be formed at one
side of the float 100 15 and the outlet hole 102 is formed at the lower surface thereof, so that the inlet

hole 101 and the offilet hale pRRgRMBENIRAe VWibvracyeHsratiys sppheatiaian weebensa tide

flowing in a lateral direction as described above, which may prevent erosion of the seashore caused

by tides andisetyides abrawslbdrindeesdasddpyrideFihdthsivordnerandetissisnifatisdormed at 20
the lower surface of the float 100, the float 100 may move upwards by a reaction of the water

discharged ithsop@hdher el dxtem Khafindgich) thaygeukithan peoeranansmissiomrareRdtisemgenerate
power. At this time, if a hole is also formed in the upper surface of the float 100 and is closed by an

upper plateguipies decumarmisteateeraiothy ehindsosly tBeo the mieierlitilatea pRILRG Py elastic
unit, when a strong tide is applied, the upper plate may be opened so that seawater may patrtially

discharge thisigh BB0Hsleifposed iatthreewnnssibide, dhenebycaiese niing dbariabdao aadiother units
from being damaged. Moreover, the inlet hole 101 may be formed at one side of the float 100 5 and

the outlet holeed Ghthayebitorgispectvely taynmediridhe spprrahdacy and thaiauppsttfage thereof, so
that the inlet hole 101 and the outlet holes 102 communicate with each other. This is a combination of

both floats 100 descabedoabiovdeAsshoud Hpaiy. Pdnsivaelseaivateveatednpridetaymthednlet hole
101 discharges through the outlet holes 102 in the upper and lower 10 surfaces simultaneously, the
float 1Q0 betigtaasanore stable, and an excessive force applied to the float 100 in a lateral direction

may be reduced, which prevents the apparatus from being damaged. In addition, as shown in

Figs. 52 and 53, hdm-4yjaiitionideadiduayf bdoimetdett ipotheidesmshtissioferopdl Dy0ahich the
power transmission rope 210
wound around the power transmission unit 300 of the main body 800 and
inclined with a slope so that the other side thereof is coupled to an adjacent
float 100.

15 In other words, the inclined power transmission rope 210a is not
connected to a float 100 positioned right above the main body 800 but is
connected with a slope to a float 100 obliquely adjacent thereto or spaced apart
therefrom. Therefore, when the float 100 receives a lateral force, the inclined
power transmission rope 210a is pulled to rotate the power transmission shaft

20 400 so that the generator 500 operates.

In addition, the main support rope 120 may be horizontally disposed to
be spaced apart from the lower side of the float 100 by a predetermined

distance so that one end or both ends thereof are fixed to the seabed, and a

branched support rope 130 of which both ends are coupled to the float 100 and
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15 or the inclined power transmission rope 210a passes, to be spaced apart from each other by a
predetermined distance. In the case the power transmission rope 210 or the inclined power
transmission rope 210a droops due to a tidal motion or a lateral movement of the tide, the rope may be
deviated while being wound along the roller 831. However, the horn-type guide 850 may prevent 20
this phenomenon. At this time, the horn-type guide 850 may be installed at any position where a rope
passes between rollers. Moreover, in the wave power generating apparatus according to the

present disgheswigirihafpativespeal fanatsr Beviehrotidd Rradsietviaradiwsbpre haigbtmaine float 100
according to the height of a sea surface varying by tides. The float vertical transfer device 700 may be

provided atgupheidesysheeisi omeasnitanis ol s dh et the Torumesiadd ohaydfozaueddmle hooked
by the roller 730 formed at one side of the moving block 720, and the moving block 720 may be

connected ipdseloapuartieatdreaaiedavinedaiesaitiaat thetaeightof thet briwantOemiitbe adjusted

according to the operation of the float vertical transfer device 700. Therefore, as shown in Fig. 54, the

return rope gzdscpnesieddehuean the gewesdansininsifloatniti80e aodibeteriuontieesianism 600 is
hooked by the roller 730 formed at the moving block 720, the moving block 720 is configured to move

along aguidappiranshine 200w gHelastiai20de eoppeetadpeliBahwitioredisg sbait Ha eoupled to

the float vertical transfer device 700 by a rope or the like to rotate the float vertical transfer device 700

so as to wintgueuovwanchte edptoriniiedydisaming the anRiuealbiickcidn telenl arhickhviadithe power
transmission rope 210. At this time, in the state of Fig. 54, the float 100 is placed at the highest

position, anfioivihe Mmogthghlesidg 2thentivas doovnveaistsinld Ritmeltikrsetion wigshoaismn@dO has
elasticity, the return rope 220 at the return mechanism 600 is not pulled, but the return rope 220 at the

power trangmighich tht S ihpdliagbisoreupaht3tioat 4 ddoeping ciedahesgtodpuheditidmt Therefore,
since the height of the float 100 is adjusted according to a tidal motion, power may be generated

regardless ofttict heidist dfe ftiaelirkdnpaldgionraheniiasiend00ppag teaceuplethtottiee puteesside of the
main body 800. At this time, a single frame 900 may be coupled to a single main body 800, and the

framesB00traay b siomsictgdd0 adtites &9 deateapdupaliteiof main bodies is connected long. In
addition, the plurality of main bodies 800 may also be coupled to a single frame 900 which is long. At

this time, the entird frarefo A0 ey beveofipmee dgenarsitiole bppwratawesiecoifding friamen@00 is made
of hard material, a great moment is generated in view of structural mechanics even though just a small
force is apptiestenhicisubssilieimayemnsiraieiysewearowtesriothelVitotitis! @ palis, itheeywmakshort
frames are prepared 5 and jointly connected, it is possible to prevent a great moment from being
generated, frad miysioiaileqdr@nhe acooldirselkctytdyergpanetion of the tide, and may also
generate power when the float 100 moves in a lateral direction due to a lateral
15 tidal motion of the tide to pull the inclined power transmission rope 210a.
Therefore, since a tidal motion of the tide and a lateral force of the tide may be
used simultaneously, power may be generated more efficiently.
Hereinafter, various embodiments of the float 100 will be described.
As shown in Fig. 47, a collision plate 140 extending perpendicularly may
20  be formed at a lower surface of the float 100. The collision plate 140 is formed
at the lower surface of the float 100 to perpendicularly extend and, when a tide
surges in a lateral direction, the collision plate 140 plays a role of converting the

force of the time into kinetic energy of the float 100. The kinetic energy is

transmitted to the power transmission unit 300 through the inclined power
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In addition, even though the frame 900 may be entirely made of a long single frame, several frames
may also be provided so that both ends of the frames are connected by hinges, which ensures easy
fabrication and allows 10only a failed frame to be selectively repaired. Moreover stainless plates
may be placed to both ends of the frame 900, and several frame cells 910 made of elastic material
may be closely adhered between them by using several long bolts and nuts. In this case, the frame
may have flexible elasticity, and therefore a structural moment generated by a 15 tide is offset in the

frame, whichzginaisersnthesafetoaf taerorie PRY/YERAERiINssESIom.dnaadditon tasrebgwn in Fig.
55, the frame 900 may be formed by stacking a plurality of frame cells 910, forming grooves 911

respectivelypttagimytelssigensrhtoe Bame grisr8iiaing kivelifgwirg fixing taectamireetlsP10 by a
coupling unit 912 such as a rope or a wire. 20The present disclosure is not limited to the above

embodimenigpuiénayobe apitieaily viasisySiuvagenierafiadfigowee, Piesestdisaleabcmmayde modified
in various ways by those skilled in the art without departing from the scope of the present disclosure
defined in tee aepyendenlclRimsfiEibAdyIS] [Claim 1] A wave power generating apparatus, comprising:
a float (100) floating on a sea surface by buoyancy; 5a power transmission rope (210) having one end

coupled to the floatAfL{d3; time, as shown in Fig. 48, one side of the collision plate 140 may

be coupled to the float 100 by a hinge 150, and a torsion spring serving as an

elastic unit 160 may be coupled to a hinged portion thereof so that one side of

the elastic unit 160 is coupled to the float 100 and the other side is coupled to

the collision plate 140. Therefore, the collision plate 140 is coupled to the float

10 100 by the hinge 150, and when a force is applied in a lateral direction by a tide,

if an excessive external force is applied to the collision plate 140, the collision

plate 140 may bent. If the tide becomes weak, the collision plate 140 restores

its perpendicular state by the elastic unit 160. In other words, if a tide is strong,

the collision plate 140 is bent at a predetermined angle to prevent damage, and

15 if the tide becomes weak, the collision plate 140 keeps a perpendicular state

again to use a lateral force of the tide. At this time, the elastic unit 160 may be

modified variously by using a torsion spring, a coil spring, a hydraulic unit, an
absorber or the like.

In addition, the float 100 may have one side inclined or rounded. As

20  shown in Figs. 47 and 48, if one side of the float 100 is inclined, a force applied

to the float 100 in a lateral direction may be converted into a vertical force to

some degree, which allows pulling the power transmission rope 210 to generate

power. In addition, if one side of the float 100 is rounded, when a force is

applied to the float 100 in a lateral direction, resistance in a direction along
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a power transmission unit (300) spaced apart from a lower side of the float (100) and configured so
that the power transmission rope (210) is wound therearound to transmit a rotating force only in one
direction; 10a power transmission shaft (400) rotating with power transmitted from the power
transmission unit (300); a generator (500) connected to one side of the power transmission shaft
(400); a return rope (220) having one end wound around the power 15transmission unit (300);
and a return mechanism (600) to which the other end of the return rope (220) is coupled,

wherein thefuretHENSEN S50 MRS (AHY) b ecligeirope (220) and the power transmission shaft
(400) are coupled by the power transmission unit 20(300), so that the power transmission shaft (400)
rotates only when thedquunesrT arsmissieni sone1 (i) isepidiatbtp sinendidgdéCdaimeiioat 100
and an outlet hole 102 may be formed at an upper surface thereof, so that the
inlet hole 101 and the outlet hole 102 communicate with each other. In this
5 case, when a tide flows in a lateral direction, as shown in Fig. 49, seawater
enters through the inlet hole 101 formed at one side of the float 100, flows along
a channel 103 formed therein and discharges through the outlet hole 102
formed at the upper surface of the float 100. Therefore, the tide flowing in a
lateral direction may be weakened, which may prevent erosion of the seashore
10 caused by tides, allow the float to serve as a seawall, and give an effect of a
fountain by ejecting seawater above the float 100. At this time, the outlet hole
102 should be smaller than the inlet hole 101 in order to eject a water stream
higher.
In addition, the inlet hole 101 may be formed at one side of the float 100
15 and the outlet hole 102 is formed at the lower surface thereof, so that the inlet
hole 101 and the outlet hole 102 communicate with each other. This
configuration weakens a tide flowing in a lateral direction as described above,
which may prevent erosion of the seashore caused by tides and serve as a
seawall. Further, as shown in Fig. 50, since the outlet hole 102 is formed at
20 the lower surface of the float 100, the float 100 may move upwards by a
reaction of the water discharged through the outlet hole 102, which may pull the
power transmission rope 210 to generate power. At this time, if a hole is also
formed in the upper surface of the float 100 and is closed by an upper plate

coupled to one side thereto by a hinge so that the upper plate is pressed by an
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The wave power generating apparatus according to claim 1, wherein the float (100) includes one
or more floats which are bound to configure a single float (100). 5[Claim 3] The wave power generating
apparatus according to claim 2, wherein the float (100) has a compartment formed therein. [Claim 4]
10The wave power generating apparatus according to claim 1, wherein the float (100) is formed to
have a hollow therein, and a valve is formed at one side of the float (100) to adjust an inflow of air.
[Claim 5] 15The wave power generating apparatus according to claim 1, wherein the power

transmissiog)| ystic(20R) iwirepng-diresiionaklatchpprbdchnE@ PpéEpiBtdinay be opened so
that seawater may partially discharge through the hole formed in the upper plate,
thereby preventing the float 100 and other units from being damaged.
Moreover, the inlet hole 101 may be formed at one side of the float 100
5 and the outlet holes 102 may be respectively formed at the upper surface and
the lower surface thereof, so that the inlet hole 101 and the outlet holes 102
communicate with each other. This is a combination of both floats 100
described above. As shown in Fig. 51, since seawater entering through the
inlet hole 101 discharges through the outlet holes 102 in the upper and lower
10  surfaces simultaneously, the float 100 becomes more stable, and an excessive
force applied to the float 100 in a lateral direction may be reduced, which
prevents the apparatus from being damaged.
In addition, as shown in Figs. 52 and 53, horn-type guides 850 may be
formed at both sides of the roller 831 by which the power transmission rope 210
15 or the inclined power transmission rope 210a passes, to be spaced apart from
each other by a predetermined distance. In the case the power transmission
rope 210 or the inclined power transmission rope 210a droops due to a tidal
motion or a lateral movement of the tide, the rope may be deviated while being
wound along the roller 831. However, the horn-type guide 850 may prevent
20  this phenomenon. At this time, the horn-type guide 850 may be installed at
any position where a rope passes between rollers.
Moreover, in the wave power generating apparatus according to the
present disclosure, the float vertical transfer device 700 is provided to adjust the

height of the float 100 according to the height of a sea surface varying by tides.
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20The wave power generating apparatus according to claim 5, wherein the one-directional latchet
clutch (310) includes: a disk-type latchet wheel (10) having a hollow formed at one side thereof and
several latchets (11) formed at an inner circumference thereof; a pole fixing plate (20) having a disk
shape; and several poles (30) of which one side is coupled to a predetermined circumference of
one surface of the pole fixing plate (20) by means of a hinge (31), Swherein the several poles (30)
coupled to one side of the pole fixing plate (20) are coupled to be inserted into the inner side of the

latchet wheghelQputhasaite trieRess Bl e Bumed, Beprovisevestliriasd3Wfrerpestivaly have a

mount groove (32) formed at an inner side of a side contacting the pole fixing plate (20) in a radial

direction, seriéet amsHasn Uib(ASiLis insseted ntad) & 4 Gunapietio oeeHE@ietO3ithélrbherwave
power generating apparatus according to claim 6, wherein the elastic unit (40) is an 0-ring.
730 formed at one side of the moving block 720, and the moving block 720 may
be connected to the float vertical transfer device 700 so that the height of the
5 float 100 may be adjusted according to the operation of the float vertical transfer
device 700. Therefore, as shown in Fig. 54, the return rope 220 connected
between the power transmission unit 300 and the return mechanism 600 is
hooked by the roller 730 formed at the moving block 720, the moving block 720
is configured to move along a guide rail, and the moving block 720 is connected

10  to the rope fixing shaft 710 coupled to the float vertical transfer device 700 by a
rope or the like to rotate the float vertical transfer device 700 so as to wind or
unwind the rope, thereby moving the moving block 720 to pull or unwind the
power transmission rope 210. At this time, in the state of Fig. 54, the float 100
is placed at the highest position, and if the moving block 720 moves downwards,

15  since the return mechanism 600 has elasticity, the return rope 220 at the return
mechanism 600 is not pulled, but the return rope 220 at the power transmission
unit 300 is pulled to move the float 100 connected thereto downwards.
Therefore, since the height of the float 100 is adjusted according to a tidal
motion, power may be generated regardless of the height of a tide.

20 In addition, the frame 900 may be coupled to the outer side of the main
body 800. At this time, a single frame 900 may be coupled to a single main
body 800, and the frames 900 may be connected by a hinge so that a plurality
of main bodies is connected long. In addition, the plurality of main bodies 800

may also be coupled to a single frame 900 which is long. At this time, the
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[Claim 8] The wave power generating apparatus according to claim 6, wherein a rotating roller (34) is
coupled to an end portion (33) of the pole (30). [Claim 9] The wave power generating apparatus
according to claim 6, wherein the one-directional latchet clutch (310) includes two-stage pulleys (311)
formed at one side of the latchet wheel (10), the power transmission rope (210) has one end coupled
to the float (100) and the other end wound around one pulley of the two-stage pulleys (311), the return
rope (220) has one end coupled to the return mechanism (600) and the other end 5 wound around the

other pulleyeptiteeffaiprstage paletse(3bhiiqunedhespavaidranssaipsiondmeede L) aadriiageturn rope
(220) are wound around the two-stage pulleys (311) in different directions. [Claim 10] 10The wave
power genegabing anisaltnacraidivedn elyred muthent is generated in view of structural
mechanics even though just a small force is applied, which results in a weak
structure. In order to solve this problem, if several short frames are prepared
5 and jointly connected, it is possible to prevent a great moment from being
generated, and only a failed frame may be selectively repaired.

In addition, even though the frame 900 may be entirely made of a long
single frame, several frames may also be provided so that both ends of the
frames are connected by hinges, which ensures easy fabrication and allows

10  only a failed frame to be selectively repaired.

Moreover stainless plates may be placed to both ends of the frame 900,
and several frame cells 910 made of elastic material may be closely adhered
between them by using several long bolts and nuts. In this case, the frame
may have flexible elasticity, and therefore a structural moment generated by a

15 tide is offset in the frame, which enhances the safety of the wave power
generation system. In addition, as shown in Fig. 55, the frame 900 may be
formed by stacking a plurality of frame cells 910, forming grooves 911
respectively at the outer sides of the frame cells 910 and binding and fixing the
frame cells 910 by a coupling unit 912 such as a rope or a wire.

20 The present disclosure is not limited to the above embodiments, but
may be applied in various ways. In addition, the present disclosure may be
modified in various ways by those skilled in the art without departing from the

scope of the present disclosure defined in the appended claims.
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comprising a contact roller unit (320) provided at one side of the two-stage pulleys (311) to press and
closely adhere to the power transmission rope (210) or the return rope (220) wound around the
two-stage pulleys (311). 15[Claim 11] The wave power generating apparatus according to claim 1,
wherein the return mechanism (600) includes a pair of asymmetric pendulums (620) respectively
coupled to one side of the fixed plate (610) by means of a hinge (611) to serve as a ballast, rollers
(621) are coupled to both 20 end portions of the pendulum (620), and the return rope (220) passes
through the ptier&I@8Y) so that the length of the return rope (220) is adjusted by means of pendulum
movement of the asymmetric pendulums (620). [Claim 12] The wave power generating apparatus
according toﬁ%{h}} wherein a gear (623) is coupled to and engaged with the hinge (611) of the
asymmetric pen ulun!s (620). 5[Claim 13] The wave power generating apparatus according to claim
11, wherein the return mechanismqgi_OO) includes a torsion spring (622) having one end fixed to

the fixed plate (6107 4fRY hHRWYRE SRS RIQY BRAR BE BRGNS 10

a float (100) floating on a sea surface by buoyancy;

5 a power transmission rope (210) having one end coupled to the float
(100);

a power transmission unit (300) spaced apart from a lower side of the
float (100) and configured so that the power transmission rope (210) is wound
therearound to transmit a rotating force only in one direction;

10 a power transmission shaft (400) rotating with power transmitted from
the power transmission unit (300);

a generator (500) connected to one side of the power transmission shaft
(400);

a return rope (220) having one end wound around the power

15  transmission unit (300); and

a return mechanism (600) to which the other end of the return rope
(220) is coupled,

wherein the power transmission rope (210), the return rope (220) and
the power transmission shaft (400) are coupled by the power transmission unit

20  (300), so that the power transmission shaft (400) rotates only when the power

transmission rope (210) is pulled to one side.

[Claim 2]
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[Claim 14] The wave power generating apparatus according to claim 1, wherein the return
mechanism (600) is a ballast (630) to which the other end of the return rope (220) is coupled. 15
[Claim 15] The wave power generating apparatus according to claim 1, wherein the return
mechanism (600) has a hollow (641) formed at the inner side of a roller (640) so that a clockwork
spring (650) is inserted therein, 20 the clockwork spring (650) has one end fixed to the roller (640) and
the other end fixed to a shaft (642), and the return rope (220) is wound around the roller (640). [Claim

16] The wave [perHenNBHRIBORIMAERING apparding Weelidink whesaim the return mechanism
(600) includes: a pipe (660) having a hollow formed therein; 5a coil spring (670) provided in the pipe
(660); and wherein the float (100) includes one or more floats which are bound to

configure a single float (100).

5 [Claim 3]

The wave power generating apparatus according to claim 2,

wherein the float (100) has a compartment formed therein.

[Claim 4]
10 The wave power generating apparatus according to claim 1,
wherein the float (100) is formed to have a hollow therein, and a valve is

formed at one side of the float (100) to adjust an inflow of air.

[Claim 5]
15 The wave power generating apparatus according to claim 1,

wherein the power transmission unit (300) is a one-directional latchet

clutch (310).

[Claim 6]

20 The wave power generating apparatus according to claim 5, wherein the
one-directional latchet clutch (310) includes:
a disk-type latchet wheel (10) having a hollow formed at one side

thereof and several latchets (11) formed at an inner circumference thereof;
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a sliding block (680) provided in the pipe (660) to contact the coil spring (670), the return rope (220)
being fixed to the sliding block (680). [Claim 17] 10The wave power generating apparatus according to
claim 1, further comprising a reduction pulley (841) provided between the power transmission unit
(300) and the return mechanism (600), wherein the reduction pulley (841) includes a first pulley
(841a) and a second pulley (841b), the second pulley (841b) has a smaller diameter than the 15 first
pulley (841a), both ends of the return rope (220) are wound around the power transmission unit (300)

and the first pulley £34die) ffithepiacs chonriay B4k sRedbeggsond return rope (230) has one end

wound around the second pulley (841b) and the other end coupled to the return mechanism (600).

20[Claim 18] THsvviaireqemvee [ 38N RN AP RHEERIBCRO b IeCR N LpfodbRraanyerising a
gear reduction mechanism provided between the power transmission unit (300) and the return

mechanismd{ffithference/logreiie aigfand of the retlentisang (2312 [0y ehaemdiagobilgyeof the gear

reduction mechanism, and the other end of the return rope (220) is coupled to the return mechanism
(600). 5[Clai119] The wave power generating apparatus according to claim 1, further comprising
a float vertical transfer device (700) provided at one side of the return mechanism (600) so that the

return rope (220) ispgsrpledithersderal poles (30) coupled to one side of the pole fixing
plate (20) are coupled to be inserted into the inner side of the latchet wheel (10)
where the latchets (11) are formed, and the several poles (30) respectively have
a mount groove (32) formed at an inner side of a side contacting the pole fixing
plate (20) in a radial direction, so that an elastic unit (40) is inserted into the

10  mount groove (32).

[Claim 7]

The wave power generating apparatus according to claim 6,

wherein the elastic unit (40) is an O-ring.

15
[Claim 8]
The wave power generating apparatus according to claim 6,
wherein a rotating roller (34) is coupled to an end portion (33) of the pole
(30).
20
[Claim 9]

The wave power generating apparatus according to claim 6,

wherein the one-directional latchet clutch (310) includes two-stage
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10[Claim 20]

outer side of the main body (800),

to claim 20,

apparatus according to claim 20,

10

15

20

transmission rope (210) has one end coupled to the float (100) and the other
end wound around one pulley of the two-stage pulleys (311), the return rope
(220) has one end coupled to the return mechanism (600) and the other end
wound around the other pulley of the two-stage pulleys (311), and the power
transmission rope (210) and the return rope (220) are wound around the two-

stage pulleys (311) in different directions.

[Claim 10]

The wave power generating apparatus according to claim 9, further
comprising a contact roller unit (320) provided at one side of the two-stage
pulleys (311) to press and closely adhere to the power transmission rope (210)

or the return rope (220) wound around the two-stage pulleys (311).

[Claim 11]

The wave power generating apparatus according to claim 1,

wherein the return mechanism (600) includes a pair of asymmetric
pendulums (620) respectively coupled to one side of the fixed plate (610) by
means of a hinge (611) to serve as a ballast, rollers (621) are coupled to both
end portions of the pendulum (620), and the return rope (220) passes through
the rollers (621) so that the length of the return rope (220) is adjusted by means

of pendulum movement of the asymmetric pendulums (620).

[Claim 12]
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The wave power generating apparatus according to claim 1, further comprising:

a main body (800) for accommodating the power transmission unit (300), the power transmission shaft
(400), the generator (500) and the return 15mechanism (600) therein; and a frame (900) coupled to an
wherein a balance tank (820) is further formed at one side of
the frame (900) or the main body (800). 20[Claim 21] The wave power generating apparatus according
wherein a plurality of moving wheels (810) are formed in the main body (800), and the

moving whegll§9) (3as p hollasa(83d) deenesddertinnéClairtna?] Wheayayea)owRe 9paw@ting



wherein the main body (800) and the frame (900) are afloat from a 5 seabed by a predetermined
height, and the main body (800) or the frame (900) is connected to the seabed by a frame support
rope (950). [Claim 23] The wave power generating apparatus according to claim 20, further
10comprising a frame vertical adjustment device (960) formed at one side of the main body (800) or

the frame (900),

wherein the frame vertical adjustment device (960) is connected to the seabed by

a frame support rope (950). 15[Claim 24] The wave power generating apparatus according to claim 20,
wherein the frame @9 WiaveopbReieddadhaingainshrxt@sPiscdin o iaaegisupport ropes (950) formed

in a horizontal direction. 20[Claim 25] The wave power generating apparatus according to claim
20, wherein the framed@00)dnfdades23) is coupled to and engaged with the hinge (611) of

the asymmetric pendulums (620).

5 [Claim 13]

The wave power generating apparatus according to claim 11,

wherein the return mechanism (600) includes a torsion spring (622)

having one end fixed to the fixed plate (610) and the other end fixed to the

pendulum (620).

10

[Claim 14]

The wave power generating apparatus according to claim 1,

wherein the return mechanism (600) is a ballast (630) to which the other

end of the return rope (220) is coupled.

15

[Claim 15]

The wave power generating apparatus according to claim 1,

wherein the return mechanism (600) has a hollow (641) formed at the

inner side of a roller (640) so that a clockwork spring (650) is inserted therein,
20  the clockwork spring (650) has one end fixed to the roller (640) and the other
end fixed to a shaft (642), and the return rope (220) is wound around the roller

(640).
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several frame cells (910) stacked side by side; end plates (920) coupled to both sides of an outer
surface of an outermost frame cell (910) of the frame cells (910); and a fastening unit (930)
coupled to the frame cell (910) through the end plate (920). 5 [Claim 26] The wave power generating
apparatus according to claim 20, wherein the frame (900) includes a plurality of frame cells (910)
and a main body frame cell (915) stacked side by side, and a penetration rope (913) is 10coupled
through the frame cells (910) and the main body frame cell (915), and wherein the main body
frame cell (918)dnplydgs a pipe (916) with a hollow therein and a rope fixing unit (910a) is coupled to
the main body frame cell (915) by means of a fixture (914) so that the penetration rope (913) is fixed.

15[Claim 27] The waye RaWera6Re"3iRE ABRG AL dOS ARG &im 1, wherein the

return mechanism (600) includes:
a pipe (660) having a hollow formed therein;
5 a coil spring (670) provided in the pipe (660); and
a sliding block (680) provided in the pipe (660) to contact the coil spring

(670), the return rope (220) being fixed to the sliding block (680).

[Claim 17]

10 The wave power generating apparatus according to claim 1, further
comprising a reduction pulley (841) provided between the power transmission

unit (300) and the return mechanism (600),
wherein the reduction pulley (841) includes a first pulley (841a) and a
second pulley (841b), the second pulley (841b) has a smaller diameter than the
15  first pulley (841a), both ends of the return rope (220) are wound around the
power transmission unit (300) and the first pulley (841a) of the reduction pulley
(841), and the second return rope (230) has one end wound around the second

pulley (841b) and the other end coupled to the return mechanism (600).

20 [Claim 18]

The wave power generating apparatus according to claim 1, further
comprising a gear reduction mechanism provided between the power

transmission unit (300) and the return mechanism (600),
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wherein the frame (900) is formed as a rectangular pipe or a hollow pipe and includes a balance tank
(820) therein. 20[Claim 28] The wave power generating apparatus according to claim 20, wherein
the frame (900) includes a plurality of frames arranged in parallel at regular intervals, and the float
(100) is connected to each wave power generating apparatus (1000) by means of a power
transmission rope (210). [Claim 29] 5The wave power generating apparatus according to claim 27,
wherein the frame (900) includes several frames arranged in the length direction thereof, and both

ends of each framey(96dimisneastdesk earbtoae (G98) 220G iaind 3Rl Breumave mawerdengrating
apparatus according to claim 25, wherein the frame cell (910) is an elastic body. [Claim 31] 15The
wave powepgenea@iingisnpaiesarearditgtadaigtnbr end of the return rope (220) is

coupled to the return mechanism (600).

5 [Claim 19]

The wave power generating apparatus according to claim 1, further
comprising a float vertical transfer device (700) provided at one side of the

return mechanism (600) so that the return rope (220) is coupled thereto.

10 [Claim 20]

The wave power generating apparatus according to claim 1, further
comprising:
a main body (800) for accommodating the power transmission unit (300),
the power transmission shaft (400), the generator (500) and the return
15  mechanism (600) therein; and
a frame (900) coupled to an outer side of the main body (800),
wherein a balance tank (820) is further formed at one side of the frame

(900) or the main body (800).

20 [Claim 21]

The wave power generating apparatus according to claim 20,
wherein a plurality of moving wheels (810) are formed in the main body

(800), and the moving wheel (810) has a hollow (811) formed therein.
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wherein a plurality of wave power generating apparatuses (1000) are connected in parallel,

wherein the power transmission unit (300), the power transmission shaft (400), the generator (500)
and the return mechanism (600) are accommodated 20 in a main body (800) of each wave power
generating apparatus (1000) so that the plurality of main bodies (800) are connected to each other,
wherein the floats (100) are connected to each other by a float support rope (110), and wherein a
plurality of inclined power transmission ropes (210a) are coupled with a slope so that one end thereof
is wound around the power transmission unit (300) of the main body (800) and the other end thereof is
coupled to an adjacent float (100). 5 [Claim 32] The wave power generating apparatus according to
claim 31, wheegima p3gin support rope (120) is horizontally disposed to be spaced apart from a lower
side of the float (100) by a predetermined distance so that 10 one end or both ends thereof are fixed to

the seabed, and \e(rwé%p ﬁgr% Bcoér@r&%?gtgg %}égrwﬁg*foba%%? are coupled to the

float (100) and the maln support rop 120 ecte
wherein the main body (800) and the frame (900) are afloat from a

5 seabed by a predetermined height, and the main body (800) or the frame (900)

is connected to the seabed by a frame support rope (950).

[Claim 23]

The wave power generating apparatus according to claim 20, further

10  comprising a frame vertical adjustment device (960) formed at one side of the
main body (800) or the frame (900),

wherein the frame vertical adjustment device (960) is connected to the

seabed by a frame support rope (950).

15 [Claim 24]

The wave power generating apparatus according to claim 20,
wherein the frame (900) is connected to the seabed by a plurality of

frame support ropes (950) formed in a horizontal direction.

20 [Claim 25]

The wave power generating apparatus according to claim 20, wherein
the frame (900) includes:

several frame cells (910) stacked side by side;
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[Claim 33] 15The wave power generating apparatus according to claim 31, wherein a collision
plate (140) extending perpendicularly is formed at a lower surface of the float (100). [Claim 34] 20The
wave power generating apparatus according to claim 33, wherein one side of the collision plate
(140) is coupled to the float (100) by a hinge (150), and both ends of an elastic unit (160) are coupled
to one side of the float (100) and the other side of the collision plate (140). [Claim 35] The wave power
generating apparatus according to claim 31, wherein the float (100) has an inclined side or a round

side. 5 [Claim 36] end plates (920) coupled to both sides of an outer surface of an
outermost frame cell (910) of the frame cells (910); and
a fastening unit (930) coupled to the frame cell (910) through the end

plate (920).

[Claim 26]
The wave power generating apparatus according to claim 20,
wherein the frame (900) includes a plurality of frame cells (910) and a
main body frame cell (915) stacked side by side, and a penetration rope (913) is
10  coupled through the frame cells (910) and the main body frame cell (915), and
wherein the main body frame cell (915) includes a pipe (916) with a
hollow therein and a rope fixing unit (910a) is coupled to the main body frame

cell (915) by means of a fixture (914) so that the penetration rope (913) is fixed.

15 [Claim 27]

The wave power generating apparatus according to claim 20,
wherein the frame (900) is formed as a rectangular pipe or a hollow pipe

and includes a balance tank (820) therein.

20 [Claim 28]

The wave power generating apparatus according to claim 20,
wherein the frame (900) includes a plurality of frames arranged in

parallel at regular intervals, and the float (100) is connected to each wave
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The wave power generating apparatus according to claim 31, wherein an inlet hole (101) is formed at
one side of the float (100) and  an outlet hole (102) is formed at an upper surface thereof, so that
the inlet hole 10(101) and the outlet hole (102) communicate with each other. [Claim 37] The wave
power generating apparatus according to claim 31, wherein an inlet hole (101) is formed at one
side of the float (100) and 15an outlet hole (102) is formed at a lower surface thereof, so that the inlet
hole (101) and the outlet hole (102) communicate with each other. [Claim 38] The wave power

generating pppaiatysnaeadrynade-raing 310290 \Whereieaisinetheevdpiidapéennsiedatrope side of the
float (100) and outlet holes (102) are respectively formed at an upper surface and a lower surface
thereof, so {kaphe inlet hole (101) and the outlet holes (102) communicate with each other. [Claim
39]

[Claim 29]

5 The wave power generating apparatus according to claim 27,
wherein the frame (900) includes several frames arranged in the length
direction thereof, and both ends of each frame (900) are coupled by a hinge

(940).

10 [Claim 30]

The wave power generating apparatus according to claim 25,

wherein the frame cell (910) is an elastic body.

[Claim 31]

15 The wave power generating apparatus according to claim 1,
wherein a plurality of wave power generating apparatuses (1000) are
connected in parallel,
wherein the power transmission unit (300), the power transmission shaft
(400), the generator (500) and the return mechanism (600) are accommodated
20 in a main body (800) of each wave power generating apparatus (1000) so that
the plurality of main bodies (800) are connected to each other,
wherein the floats (100) are connected to each other by a float support

rope (110), and
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The wave power generating apparatus according to claim 31, wherein horn-type guides (850) are
formed at both sides of a roller (831) 5 which the power transmission rope (210) or the inclined power
transmission rope (210a) passes, to be spaced apart from each other by a predetermined distance.
[Claim 40] 10The wave power generating apparatus according to claim 31, wherein the return
rope (220) is provided at one side of the return mechanism (600) and coupled to be hooked by a roller
(730) formed at one side of a moving block (720), and the moving block (720) is connected to the float

vertical transfer devige(diPOasplihalithedieiablintthp et (HaMsiniadiuatadysl 3epesatiareof the float
vertical transfer device (700).
coupled with a slope so that one end thereof is wound around the power
transmission unit (300) of the main body (800) and the other end thereof is

coupled to an adjacent float (100).

[Claim 32]

The wave power generating apparatus according to claim 31,
wherein a main support rope (120) is horizontally disposed to be spaced
apart from a lower side of the float (100) by a predetermined distance so that
10  one end or both ends thereof are fixed to the seabed, and
wherein a branched support rope (130) of which both ends are coupled

to the float (100) and the main support rope (120) is connected with a slope.

[Claim 33]

15 The wave power generating apparatus according to claim 31,
wherein a collision plate (140) extending perpendicularly is formed at a

lower surface of the float (100).

[Claim 34]

20 The wave power generating apparatus according to claim 33,
wherein one side of the collision plate (140) is coupled to the float (100)
by a hinge (150), and both ends of an elastic unit (160) are coupled to one side

of the float (100) and the other side of the collision plate (140).
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[Claim 35]

The wave power generating apparatus according to claim 31,

wherein the float (100) has an inclined side or a round side.

[Claim 36]

The wave power generating apparatus according to claim 31,
wherein an inlet hole (101) is formed at one side of the float (100) and
an outlet hole (102) is formed at an upper surface thereof, so that the inlet hole

(101) and the outlet hole (102) communicate with each other.

[Claim 37]

The wave power generating apparatus according to claim 31,
wherein an inlet hole (101) is formed at one side of the float (100) and
an outlet hole (102) is formed at a lower surface thereof, so that the inlet hole

(101) and the outlet hole (102) communicate with each other.

[Claim 38]

The wave power generating apparatus according to claim 31,

wherein an inlet hole (101) is formed at one side of the float (100) and
outlet holes (102) are respectively formed at an upper surface and a lower
surface thereof, so that the inlet hole (101) and the outlet holes (102)

communicate with each other.
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[Claim 39]

The wave power generating apparatus according to claim 31,
wherein horn-type guides (850) are formed at both sides of a roller (831)
5 which the power transmission rope (210) or the inclined power transmission
rope (210a) passes, to be spaced apart from each other by a predetermined

distance.

[Claim 40]

10 The wave power generating apparatus according to claim 31,
wherein the return rope (220) is provided at one side of the return
mechanism (600) and coupled to be hooked by a roller (730) formed at one side
of a moving block (720), and the moving block (720) is connected to the float
vertical transfer device (700) so that the height of the float (100) is adjusted by

15  operation of the float vertical transfer device (700).
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