SUPPORTI NG DEVI CE FOR SOLAR PANEL BACKGROUND OF THE | NVENTION 51. Field of
the I nvention The present disclosure relates to a photovoltaic
system and, nore particularly, to a supporting device for a solar panel

enpl oyed in a photovoltaic system to2. Background of the Invention

In general, a photovoltaic system (or a solar photovoltaic power generation
systen) is a systemthat generates power by converting photovoltaic energy
into electric energy using a solar cell. Power generation efficiency of a
photovoltaic systemgreatly relies on a 15 quantity of radiation of solar
l'ight, and an influence of a tenperature needs to be considered. In order

t o enhancsUPPERTINED ORNCEFOR SOLAR PANEIa phot ovol taic system a large
guantity of radiation of solar light is provided, a large site is required,
and a rather cold area is advantageous. Thus, in npbst cases, snall-scale
photovoltaic systens are installed in land due to difficulty in selecting a
site, 2GAcKAEOUNEE OSPHESRENYIORNOt ovol taic systens are installed on
the water to enhance efficiency. In many cases, photovoltaic systens are
installed on the roof in land and installed on the water having a | ow water

| evel and a | ow wave hei ght. A sol ar nodul e essential in a
phot ovol tai ¢ syst i.nclude solar cells and supplies electricity
throu\géh a conneﬁt@?ﬂdggﬁﬁégl'n\}(?ﬁghﬂi nverter. Here, a 25solar cell nodule is
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or the like, an € classitiéed as a fixed a single
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system.

10 2. Background of the Invention
In general, a photovoltaic system (or a solar photovoltaic power
generation system) is a system that generates power by converting photovoltaic
energy into electric energy using a solar cell.
Power generation efficiency of a photovoltaic system greatly relies on a
15 quantity of radiation of solar light, and an influence of a temperature needs to be
considered. In order to enhance power generation efficiency of a photovoitaic
system, a large quantity of radiation of solar light is provided, a large site is
required, and a rather cold area is advantageous. Thus, in most cases, small-
scale photovoltaic systems are installed in land due to difficulty ih; éeleoting a site,
20  or the like, so recently, photovoltaic systems are installed on the water to enhance
efficiency. In many cases, photovoltaic systems are installed on the roof in land
and installed on the water having a low water level and a low wave height.
A solar module essential in a photovoltaic system generally include solar
cells and supplies electricity through a connector band and an inverter. Here, a

25  solar cell module is fixedly installed in a structure formed of steel, iron, aluminum



In order to support a solar nodule, a support structure is required, and
for 5 water adaptation, a support structure using a buoyant nenber to
utilize characteristics of a water environnment has been devel oped. For
exanpl e, W2012/ 139998 entitled ' Panel Supporting Device' nay be referred.
In this invention, a plastic case 2 conposed of a bottomwall 3, an upper
wall 4, and side walls 5, 6, 7, and 8, has a space including air therein so
as to float 10 on the water upon receiving buoyancy, and a unit is
provided in the upper wall 4 to support the solar nodul e. Al so, a
connection nmenber 30 is provided to connect a plurality of plastic cases 2

hori zont gJrbfileand thenkeCahbymay e erRBREGH &N aniErtypd0ssiar VRl AS, @ single
connection passage allow ng an operator to step on and pass by for
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fixing members 61, 62, 63, and 64 for installing the solar nmodule in the

pl astic %‘?ﬁﬁ;’t@re%rcﬁemé de type nenbers, causing difficulty in maintenance.
The reason I's because, when the operator steps on the connecti on menber 30,

it is sagged bef, (?@r ttoh&cém)q{"é%% ar%ﬂb&ul%dg'st,d PBrt é’l dleQﬁﬂl?&?%d for

formed between a ower rtion o e pl astl case ter surface,
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therein. \y02012/139998 entitied 'Panel Supporting Device' may be referred.

In this invention, a plastic case 2 composed of a bottom wall 3, an upper
wall 4, and side walls 5, 6, 7, and 8, has a space including air therein so as to float

10  on the water upon receiving buoyancy, and a unit is provided in the upper wall 4 to
support the solar module.

Also, a connection member 30 is provided to connect a plurality of plastic
cases 2 horizontally and vertically. The connection member 30 serves as a
connection passage allowing an operator to step on and pass by for maintenance

15 or management.

However, in this invention, elastic fixing members 61, 62, 63, and 64 for
installing the solar module in the plastic case 2 are slide type members, causing
difficulty in maintenance. The reason is because, when the operator steps on the
connection member 30, it is sagged between the modules. -

20 In addition, an airtight space is formed between a lower portion of the
plastic case 2 and a water surface, allowing floating matters to be accumulated

therein.

SUMMARY OF THE INVENTION

25



To achi eve these and ot her advantages and in accordance with the 5 purpose
of this specification, as enbodi ed and broadly described herein, a
supporting device for a solar panel including: a buoyant nenber i ncl uding
an upper body in which a plurality of protrusions are fornmed upwardly and
first and second props are forned on the protrusions to prop a solar panel,
respectively, and a | ower body in which a wing part is forned to be
protruded fromthe side thereof and a | ower surface is forned to be
protruded downwardly; and a connector fornmed to have a box shape and
connecting the buoyant nenbers in a vertical direction or horizontal

direction, whergidiefdie, &N@‘sﬁ@bt oetecdstabé € deseiptrm aotgrevidermeapsurtiag t he
Wi ng parts are coupled to the connector. A receiving part may be forned in
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receiving part may be forned as a ra Coupl i ng recesses may be
formed on,@peniffsatiiy r‘h%ﬁef‘é fr&fn @é\ﬁg%%%@ﬁﬂlﬁé&%ereﬁﬂd the solar panel may

be fixedl'y coupled by “clanps and s inserted into the coupling recesses.
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upper body in which a plurality of protrusions are formed upwardly and first and

second props are formed on the protrusions to prop a solar panel, respectively,
and a lower body in which a wing part is formed to be protruded from the side

10 thereof and a lower surface is formed to be protruded downwardly; and a
connector formed to have a box shape and connecting the buoyant members in a
vertical direction or horizontal direction, wherein the buoyant members are
coupled to the connector as the wing parts are coupled to the connector.

A receiving part may be formed in the second prop to allow the solar panel

15  to be installed therein.

The receiving part may be formed as a rail.

Coupling recesses may be formed on one sides of the first and second
props, and the solar panel may be fixedly coupled by clamps and bolts inserted
into the coupling recesses. -

20 Also, an air hole may be formed in a portion of the first prop.

A uni-directional valve may be provided in the air hole.

A plurality of first screw holes may be formed in the wing part.

The lower surface may have a streamlined shape.

The upper body and the lower body may be integrally formed.

25 A groove may be formed on the lateral circumference of the connector,



and the wing part may be inserted into the groove. The supporting
device may further include: a second connector interposed between the
connectors. A second groove may be forned in a |ateral surface of the
second 5 connector in a length direction and conmunicate with the groove,
and a second wng part may be formed in a lateral surface thereof in a
width direction and coupled to the groove of the connector in the width

di rection. The supporting device may further include a support pipe
coupled to the wing part in order to fixedly connect a plurality of buoyant
menbers. 10To achi eve these and ot her advantages and in accordance with the

pur pose afnd thieswisgegirt inegtiedinsefed embadeedoavel broadl y described herein, a
supporting device for a solar panel, including: a buoyant nenber including

an upper body iThenigdbran®ldeviel iy elirtsraheMaE0aseabrd toORNBEoH PHGHEbY¥d t O
support a sol ar panel and an upper wng part is formed in a lateral surface

t hereof apdwaenife beMBEctBRDY in which a lower wing part is formed to be
protruded fromthe side thereof and a | ower surface thereof is protruded

downwar dly; and, ase%%ﬂaenggvghﬁYéW%eafél%é hAPSE 1aRaXi RSO NGCIHO KRR

parts protruded fromth es t'hereof, and connecting the buoyant nenbers
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| ower "Wi ng part are p orm main W ng part and the buoyan
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fix the solar pﬁ%els(mporting device may further include a support pipe coupled to the
wing part in order to fixedly connect a plurality of buoyant members.

10 To achieve these and other advantages and in accordance with the
purpose of this specification, as embodied and broadly described herein, a
supporting device for a solar panel, including: a buoyant member including an
upper body in which a plurality of protrusions are formed upwardly to support a
solar panel and an upper wing part is formed in a lateral surface thereof and a

15 lower body in which a lower wing part is formed to be protruded from the side
thereof and a lower surface thereof is protruded downwardly; and a connector
having a box shape, having connection wing parts protruded from the sides
thereof, and connecting the buoyant members in vertical and horizontal directions,
wherein the upper wing part and the lower wingk bart are coupled to form main

20 wing parts, and the buoyant members are coupled to the connector by coupling
the connection wing parts to the main wing parts.

First and second props may be formed on the protrusions to support the
solar panel.

Clamp mounting parts may be formed in the first and second props to

25  couple a clamp to fix the solar panel.



A support portion may be forned to be protruded upwardly froma central

portion of the | ower body. An upper ventilation hole nmay be
formed in a central portion of the upper body, and a |l ower ventilation hole
may be formed to communicate with the upper 5ventilation hole A

plurality of upper creases may be formed on the edges of the upper w ng

part, and | ower creases nmay be forned on the edges of the | ower wng part
to correspond to the upper creases. Wien the upper wing part and the | ower
Wi ng part come into contact to be io coupled, a gap nay be forned between
t he upper creases and the | ower creases. An end portion of the upper w ng

part may be foraedpperthpri@nindynba forlied kape @bouded bpweddgsrom a centrah
plurality of slip preventing protrusions may be arranged to be formed on

upper surdai6s oPthd Rvdpurgnt menber and the connector vertically and
15hori zontally, and a plurality of slip preventing recesses may be arranged

to be formed omph QWREr SEATIBESS NORERRAT by E6imMdRin ¥ aRttaDBbiBANdahEYupper
A plurality of ribS may be forned on'the l|ateral surface of the connector
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s ventilation hole.
A plurality of upper creases may be formed on the edges of the upper
wing part, and lower creases may be formed on the edges of the lower wing part
to correspond to the upper creases.
When the upper wing part and the lower wing part come into contact to be
10 coupled, a gap may be formed between the upper creases and the lower creases.
An end portion of the upper wing part may be formed to be bent in a “4”
shape along the edges.
A plurality of slip preventing protrusions may be arranged to be formed on
upper surfaces of the buoyant member and the connector vertically and
15 horizontally, and a plurality of slip preventing recesses may be arranged to be
formed on lower surfaces thereof vertically and horizontally.
A plurality of ribs may be formed on the lateral surface of the connector in
order to reinforce rigidity.
The connector may include a first ;c.onnector and a second connector
20  shorter than the first connector.
In the second upper wing part of the second connector, a step is formed
such that a width directional portion thereof is lower than a length directional
portion thereof.

A groove may be formed in a lateral surface of the second connector in

25  the width direction.



In the second upper wing part of the second connector, a step is forned
such that a width directional portion thereof is lower than a | ength

di rectional portion thereof. A groove may be forned in a

| ateral surface of the second connector in 25the width direction.

| nner spaces of the buoyant nenber and the connector may be filled with
Styrof oam or earth and sand, stone, or steel. A | oadi ng recess nay
be formed in the first prop, and a | oading protrusion may be forned in the
second prop. 5Wth the supporting device for a solar panel according to
exenpl ary enbodi nents of the present invention, since a solar panel is

stably fixed tdnhepypades®niperisudpane hasrmbeaand b tsnnddier srlyase fiatkehitay
not nove. Al so, since each nodule is fixedly bound to a connector

and a secoffbfeaRSICEMth afBGEhaSstoRY, bestelabl y nai ntai ned, wi thout sagging.
Thus, an operator to nmay easily step on the connector to performa

mai nt enance opex addiRy recess may i RAEH!iRMhe FirdtGRop! 47 bNGadRyBbBuSbE NOL
accurul ated within the supporting device, the supporting devicCe may be

mai nt ai nﬁﬂﬁflb%gfpwﬁgwméwgeém Fgn,%(b_essi ty of managenent. Further scope of

appl icab y e present application will become nore 15 apparent from
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Also, since each module is fixedly bound to a connector and a second

connector, modules may be stably maintained, without sagging. Thus, an operator
10  may easily step on the connector to perform a maintenance operation.

In addition, since floating matters are not accumulated within the
supporting device, the supporting device may be maintained clean, reducing the
necessity of management.

Further scope of applicability of the present application will become more

15 apparent from the detailed description given hereinafter. However, it should be
understood that the detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of illustration only, since
various changes and modifications within the spirit and scope of the invention will
become apparent to those skilled in the art from the detailed description.

20

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of this

25  specification, illustrate exemplary embodiments and together with the description



20 BRI EF DESCRI PTI ON OF THE DRAW NGS The acconpanyi ng draw ngs,
whi ch are included to provide a further understanding of the invention and
are incorporated in and constitute a part of this 25specification,
illustrate exenplary enbodi nents and together with the description serve
to explain the principles of the invention. In the draw ngs: FIG 1
is a perspective view of a supporting device for a solar panel according to
an exenpl ary enbodi nent of the present disclosure. 5FIG 2(a) is a plan

vi ew of a buoyant nenber, FIG 2(b) is a side view of the buoyant nenber,
and FIG 2(c) is a rear view of the buoyant nmenber in the supporting device
for a solsyrveenekplarcoedirigigies antexenphasy, enbodi mnent of the present

di scl osure. FIG 3 is aviewillustrating combining of the
supporting devijgené @rawingg! ar 10 panel and a solar panel according to an
exenpl ary enbodi nent of the present disclosure. FIG 4(a) is a plan

view of a connegtpri ¢f 4 *b%rsﬁd%%t\!n@@/ Qf?\é' @Qp{)&*’tmé §8)idd fBﬁ%?lsolaH&ne‘ﬂ( b)
is a side view of the connector is a front view of

connect or C%F‘%&'t‘%f"an (f%bgayn%mqhgﬁpgse% glde gg, gsent di scI osur e.

15 FIG 5 IsTa p a se nector o e supporting device

for asolar pangl %Ké)% a%\?%n bl%mﬁo§b%(§)\§/'aﬁ\"’ngm6é}e F?éc § i€ ANY8E L ofnd

FI G g(c) is afro view of the second’connector’ accor ng to an exenpl ary

enbodi ma%eocfuoglgﬂt Ri&mEat a%'dsﬁI'CQSi’(EFls a rear view of the buoyant member in the

supporting device for a solar panel according to an exemplary embodiment of the
present disclosure.

FIG. 3 is a view illustrating combining of the supporting device for a solar

10 panel and a solar panel according to an exemplary embodiment of the present
disclosure.

FIG. 4(a) is a plan view of a connector of the supporting device for a solar
panel, FIG. 4(b) is a side view of the connector, and FIG. 4(c) is a front view of the
connector according to an exemplary embodiment of the present disclosure.

15 FIG. 5(a) is a plane view of a second connector of the supporting device
for a solar panel, FIG. 5(b) is a side view of the second connector, and FIG. 5(c) is
a front view of the second connector according to an exemplary embodiment of
the present disclosure.

FIG. 6 is a perspective vié;vx} illustrating a state in which a support tube is

20 applied to the supporting device for a solar panel according to an exemplary
embodiment of the present disclosure.

FIG. 7 is a perspective view illustrating a state in which the solar panel is
combined to the supporting device for a solar panel according to another
exemplary embodiment of the present disclosure.

25 FIG. 8 is a partially detailed view of FIG. 7.



FIG 6 is a perspective viewillustrating a state in which a support tube
is 20 applied to the supporting device for a solar panel according to an
exenpl ary enbodi nent of the present disclosure. FIG 7 is a
perspective view illustrating a state in which the solar panel is conbi ned
to the supporting device for a solar panel according to another exenplary
enbodi nent of the present disclosure. 25FIG 8 is a partially detailed view
of FIG 7. FIG 9 is a bottomperspective viewof FIG 7. FIG 10 is a
front view of the connector of FIG 7. FIG 11 is a right side view of FIG
7. FIG 12(a) is a bottom perspective view of a buoyant menber,

FIG 12(b) 5is A@eisRESHtMA rgyémea/rew@pembwdy FIG 12(c) is a bot t om
vi ew of the upper body, and FIG 12(d) is a perspective view of a | ower

body. FIG 13 'FSiG'?I1‘€)HE%V\@d(ntW|@\)O’d?fthé BSnke@yRHf F B IDer . FIG 14(a)
is a perspective view of first connector, FIG 14(b) is a bottom

perspective vi gnyPf1tibg rﬁgﬁt%d&%‘éﬂ?&tlﬁl{% 7EI G 14(c) is a vertical side view
A( . .

of the first 10connector,” and is a horizontal side view of the

Comnector o Bsd? 2 FHRIPBheREoE BESCOES AR, 21O o
connegt orig aO%Fsp%(ag\Ye view of an upper body, FIG. 12(c) is a bottom view of the upper
body, and FIG. 12(d) is a perspective view of a lower body.
FIG. 13 is a cutaway view of the buoyant member.
FIG. 14(a) is a perspective view of a first connector, FIG. 14(b) is a bottom
perspective view of the first connector, FIG. 14(c) is a vertical side view of the first
10 connector, and FIG. 14(d) is a horizontal side view of the first connector.
FIG. 15(a) is a perspective view of a first connector upper body and F9G.
15(b) is a perspective view of a first connector lower body.
FIG. 16(a) is a perspective view of a second conductor, FIG. 16(b) is a
bottom perspective view of the second connector, FIG. 16(c) is a vertical side view
15 of the second connector, and FIG. 16(d) is a horizontal side view of the second
connector.
FIG. 17(a) is a perspective view of a second connector upper body and
FIG. 17(b) is a perspective view of the second connector lower body.
FIG. 18 is a side vie\'/'vl cﬁ a loaded state of a buoyant member.
20

DETAILED DESCRIPTION OF THE INVENTION

Description will now be given in detail of the exemplary embodiments, with
reference to the accompanying drawings. For the sake of brief description with

25  reference to the drawings, the same or equivalent components will be provided



FIG 16(a) is a perspective view of a second conductor, FIG 16(b) is a
bott om perspective view of the second connector, FIG 16(c) is a vertical
side view 150f the second connector, and FIG 16(d) is a horizontal side

vi ew of the second connector. FIG 17(a) is a perspective view of a
second connector upper body and FIG 17(b) is a perspective view of the
second connector |ower body. FIG 18 is a side view of a | oaded state of a
buoyant menber. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Descri pt
ref erenc
with 25r

ion will now be given in detail of the exenplary enbodi nents,

e to the acconpanying drawi ngs. For the sake of brief description

aligh arcearhe reheeAt@Wuners tdhel GedBRipabn efsricvalviiNtotcRPRaME W

provided wth the sanme reference nunbers, and description thereof wl

be repeat ed.

gener al
di scrim
upper cr

terms of the conponents and specific separate ternms thereof ma

NAEomp&sch

S
ease 119 ané a 5l ower crease A’ supporting device

Wi t

h
b

e

| not

y

f or

In the prbgeﬁmS&b@ﬁ@twrmrs@b@@@hémsvm@rpézﬁéww@%ﬂ tafrfs RA 1 gd
e

Fold Sy §ep§rb?@§é‘rﬁ1slt3n%ré&drné§%eg&@@ﬁﬁa'lﬂéfelﬂ/eus%rd to an

sol ar parlfé SehRpRl B s%saﬂgeéﬁm' g anﬁgﬁ ré‘%?tt%%@ Gﬁﬁer@r@vﬁé‘tﬂg'aﬁﬂl gsure

i ncl udes

pIurallt
aél

10

15

20

25

buoyant me I'nclu y 11 in

pper

Jo@ErBFe%tsr uﬁé)ns 12 are forrred upwardly and first and second props

proppi ng a sol ar panel 30 are fornmed on the
A supporting device for a solar panel according to an exemplary

embodiment of the present disclosure includes a buoyant member 10 including an
upper body 11 in which a plurality of protrusions 12 are formed upwardly and first
and second props 13 and 14 propping a solar panel 30 are formed on the
protrusions 12, and a lower body 20 in which a wing part 21 is formed to be
protruded from the side thereof and a lower surface 22 is formed to be protruded
downwardly; and a connector 40 formed to have a box shape and connecting the
buoyant members 10 in a vertical direction or horizontal direction.

Here, the buoyant members 10 are coupled to the connector 40 as the
wing parts 21 are coupled to the connector 40.

FIG. 1 is a perspective view of a supporting device for a solar panel
according to an exemplary embodiment of the present disclosure. FIG. 2(a) is a
plan view of a buoyant member, FIG. 2(b) is a side view of the buoyant member,
and FIG. 2(c) is a rear Viéw of the buoyant member in the supporting device for a
solar panel according to an exemplary embodiment of the present disclosure. FIG.
3 is a view illustrating combining of the supporting device for a solar panel and a
solar panel according to an exemplary embodiment of the present disclosure. FIG.
4(a) is a plan view of a connector of the supporting device for a solar panel, FIG.
4(b) is a side view of the connector, and FIG. 4(c) is a front view of the connector

according to an exemplary embodiment of the present disclosure. The

a



o protrusions 12, and a |l ower body 20 in which a wing part 21 is fornmed to
be protruded fromthe side thereof and a | ower surface 22 is forned to be
protruded downwardly; and a connector 40 forned to have a box shape and
connecting the buoyant nenbers 10 in a vertical direction or horizontal

di rection. Here, the buoyant nenbers 10 are coupled to the
connector 40 as the 15 wing parts 21 are coupled to the connector 40.

FIG 1 is a perspective view of a supporting device for a solar panel
according to an exenpl ary enbodi nent of the present disclosure. FIG 2(a)
is a plan view of a buoyant nenber, FIG 2(b) is a side view of the buoyant

nmenber, afihpolting déviteifsr 8 Job@T paticd\Wcebrdime td HAaRngEIyhenbbaintdi of the
supporting device for a 20 solar panel according to an exenplary

enbodi menire8ént HigclREaREWI Bk dseAbEE in bRl With FeRerdh@md tHalatdcthpayin
conbi ning of the supporting device for a solar panel and a sol ar pane

accor di ngyeirds. exenpl ary enbodi ment of the present disclosure. FIG
4(a) is a plan view of a connector of the supporting device for a solar

panel , FIG Lﬁé Bhokéntam%i M EY %rrﬁé&?agoé‘@%ét%r\tialgﬂg%gggple ﬁ(é}}lb%ﬁ a

front view of the conhector 25according to an exenpl ar ment of the
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the sol ar_panel 30 may be forned on the protrusions 12, respectively. The
first propustmted. Pinceed lven siefanecelrersoptrlsiqm 12 is opened, air may flow to
the interior thereof. Thus, the upper body may receive buoyancy.
The props for propping the solar panel 30 may be formed on the
protrusions 12, respectively. The first prop 13 is formed on the protrusions 12 in
15 an upper row, and the second prop 14 may be formed on the protrusions 12 in a
lower row. The first prop13 may be formed to be higher than the second prop 14.
Thus, the solar panel 30 may be sloped to effectively receive solar energy. The
first prop 13 may be formed on the two protrusions 12. An L-shaped receiving part
15 may be formed ;o‘n an upper portion of the second prop 14 to be open inwardly
20 to fixedly support the solar panel 30. Thus, when the solar panel 30 is placed in
the receiving portion 15 of the second prop 14, it can be easily fixed without being
slid downwardly. In addition, a receiving part may be selectively added to an upper
portion of the first prop 13 in order to fix the solar panel 30.

Also, since lower surfaces of the first prop 13 and the second prop 14 are

25  open, the interiors thereof are empty. Since the first prop 13 is integrated with the

10



15 an upper row, and the second prop 14 may be formed on the protrusions 12
inalower row The first propl3 may be forned to be higher than the second
prop 14. Thus, the solar panel 30 may be sloped to effectively receive

sol ar energy. The first prop 13 may be formed on the two protrusions 12. An
L- shaped receiving part 15 may be fornmed on an upper portion of the second
prop 14 to be open inwardly 20 to fixedly support the solar panel 30. Thus,
when the solar panel 30 is placed in the receiving portion 15 of the second
prop 14, it can be easily fixed wi thout being slid downwardly. In addition,
a receiving part may be selectively added to an upper portion of the first
prop 13 iprobiudpin 12 the intbher Sek&st map&rmd8.lower empty spaceAl so, since | ower
surfaces of the first prop 13 and the second prop 14 are 25open, the

interiors ther %Eaﬁ%ﬂil@,%@%ec@ivﬂ@e?bhﬂ5f bf e Ss@MdlgropS14 MBEpatRevinedh the
protrusion 12, the interior thereof may forma | ower enpty sSpace.

Meanwhi | eas (Gl CoRIcK! (He RaEdiving 9 LY oF GRENSEAAP pidh MBY iPRorRical bded as a
rail. Since the receiving part 15 of the second prop 14 is forned as a

separ at eg%ﬁﬂ?gir%legérpﬁﬁﬂéﬁt,%r{ ifé’&ég?gﬁﬁfjﬁ 43 &ro??mg_”ﬂwet 86128 PlafiEl BENE! 30

i s 5dama erall may be re facilftating repair. In

or der {0 ﬁrﬂgé@g@%@ﬁ@%gpﬁ%ﬁ%ﬁ?égQ&ﬁ%ﬁo% 1e respective props, a

coupli'ng rec an’ out er of the first prop 13 and
the second pro |, 2E: I j t L Vi 15 of
t he second progn%%?egﬁgS%%ﬂghégﬁgéogggﬁgﬁ%%ﬁéﬂgﬁﬁigﬁéhgﬁg§¥é$ﬂ§5$?ga’?nto
the coupling,torecess 16 of the first prop .13 and e plin 16 of
the secortPsg E5ESS 16maY 4L Sormactin BnRyer sfHel U, P L A afe o
the first_prop 13. air forne i.thipn t first. pro ands, it may
be.di schat e meButh theasiiar PRBREat s B ahi BarpedvinBot A TRESEhRY  be
provided in the air hol in qgrder to allo if_within the first prop 13
PoT 1 ow oRibPatd ghavatiiped tnderamp #Brarths Rafl serieghinia ke ripuring
introduced intg the first prop 13. . The | ower body 20 includes the
wi ng Par t'esesalg of je f'bik@(g%dgfaé@eth§23%}'%6e‘%‘%§sb@ %‘2‘@«3’3@088%%9 dfty. The
| ower body 20 is fornmed to have open upper surface. The upper body 11 may
be integral |y cdudieboleo!9 e for opgyyearoportinnof the firaherors pack¥hsn ke
upper body 11 and an inner space of the |ower body 20 20 are connected to
form a sifegnediwitin thefiesd preprls expandspienapbaydiachagaed thieupbee agdisle 20
may form an exterior surrounding the inner space.
19. A uni-directional valve 19a may be provided in the air hole 19 in order to allow
air within the first prop 13 to flow out and prevent an external foreign material from
15 being introduced into the first prop 13.
The lower body 20 includes the wing part 21 and the lower surface 22
formed to be convex downwardly. The lower body 20 is formed to have open
upper surface. The upper body 11 may be integrally coupled to the lower body 20.
Thus,aninné}spacecﬁthemeerbody11 and an inner space of the lower body
20 20 are connected to form a single inner space. Here, the upper body 11 and the
lower body 20 may form an exterior surrounding the inner space.
The wing part 21 is formed on four sides of the lower body 20. The wing
part 21 may be formed as a flat plate form. A plurality of first screw holes 23 are

formed in the wing part 21 and coupled to a connector 40 as described hereinafter.

25 Preferably, the lower surface 22 of the lower body 20 may have a
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The wing part 21 is formed on four sides of the | ower body 20. The w ng
part 21 may be fornmed as a flat plate form A plurality of first screw

hol es 23 are fornmed in the wing part 21 and coupled to a connector 40 as
descri bed hereinafter. 25Preferably, the |lower surface 22 of the | ower body
20 may have a streanlined shape to encounter |ess resistance of water.
According to an enbodi nent, the upper body 11 and the | ower body 20 nay be
integrally fornmed. In this case, the buoyant nenber 10 may form an exterior
surroundi ng the inner space. 5The connector 40 nay have a rectangul ar box
shape. A groove 41 may be formed on the lateral circunference of the
connect orstfghmiePshdpsRcasb st v h edsist4dce of ivatgred to penetrate through
upper and | ower surfaces of the connector 40. The buoyant nenber 10 is

coupl ed to the gesHgingOlo 49 divbddisint i the @5@%&% pardnPtheofovidrepdiyorant
menber 10 to the groove 41. The buoyant nenber 10 is 10coupled to the

connect orm40 Hy iﬁtebiré‘iignﬂ)rﬁie‘&l. 30 PRNLEE! HY thE/QMgﬁwénhl?enS‘?@%Qy%grﬁu%HO' e

42 of the connector 40 and the first screw holé of the wi ng part

An air hoéﬁeﬁgrm%mﬂ{g heet isgggé val ve 43 are provided in one side of

t he connector 40 to arge expanded air within the connector 40 In order

to CogneCt the ﬁ?éA‘fESﬁ%’ét rﬁa’na%( ?\%98'5"@%‘? %(Pé ﬁéhéﬁ?.f’rk/g"glrQS\% 4]t5m3\?gr

second connect or ave ect angul ar (0] ape, e connec

40. A Sec&é‘gorﬂ{e%oé{ﬁ {0 H%érgfl Ay rﬂfé’r@ng? !ggttﬁéa @{mﬁé‘cgéf"‘&& RFsRéEgseﬁﬁﬁs’%% ew

connector 457in a leng I rection. NiTd screw or med

e’ cocorPIE A5 388 el 5 BBl Mo HBREEFRY v st AepaReRler *°
41, of th t 40, . .20 t.h i t f th t
O ooer 10 THE pisgaThehbeR 108 2aiRg B aue B8Rt 4B a0 st R oG | o
led t d t 45 bh fixi i t i h h th
S et 123, 38 SR FerBbat ot Beaspons 43, e iant mctbey S8 |
penetratin throuqh the first sgy_ew hole 23. An air hole 48 and a
uni di Yect§ d jarthe cepresias 47 BYi adxing PBheOl renatiatinguihraeh dre sgeodcond

connect or _ ,
screw hole 42 of the connector 40 and the first screw hole of the wing part 21.

An air hole 43 and a uni-directional valve 43 are provided in one side of

the connector 40 to discharge expanded air within the connector 40
In order to connect the connectors 40, a second connector 45 is provided.
15 The second connector 45 may have a rectangular box shape, like the connector
40. A second groove 46 is formed on a lateral surface of the second connector 45
in a length direction. Also, a third screw hole 47 is formed to penetrate through
upper and lower surfaces of the second connector 45. The second groove 46 of
the secb}l;j connector 45 communicates with the groove 41 of the connector 40,
20 and the wing part 21 of the buoyant member 10 is inserted into the second groove
46. The buoyant member 10 is coupled to the second connector 45 by a fixing pin
penetrating through the third screw hole 47 of the second connector 45 and the
fixing pin 50 penetrating through the first screw hole 23.  An air hole 48 and a uni-
directional valve 48a are provided in one lateral surface of the second connector

25 45 to discharge expanded air from the interior of the second connector 45.
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2545 to discharge expanded air fromthe interior of the second connector
45, A second wing part 49 may be forned to be protruded fromthe
| ateral surface of the second connector 45 in a width direction. As the
second wing part 49 is inserted into the groove 41 of the connector 40 in
the wwdth direction, the connector 40 and the second connector 45 are
connected. By connecting the 5 connector 40 and the second connector 45
alternately, connection parts 40 and 45 may be fornmed to have a desired

| ength, and by coupling a plurality of buoyant nenbers 10 to the connection
parts 40 and 45, a supporting device for a solar panel in which the
connecti on parts sé@oaddvifg partl 40heausy doimeER b eres pidiniicel fbeNYRL Rdelal a
row in a horizontal direction may be nanufactured. Al so, by iosequentially

coupl i ng gyrficer st thé ¥eebnd @WANEELoP UBRA Witth AR¥LE®S RS tie s&dcHd WRehark N a
vertical direction, a supporting nodule for a solar panel may be

manuf act Yee inserted intd tfe ghodVd U tdrah8Schnelcires0 th W Glid® SRRt e Pe 55
is enployed in the foregoi ng enbodinment. In order to nore stably support

the Supp%&nnrég | £0 100 MeSSb n&ebﬁnégem@ y@f%&md@danéy%@eﬁﬁ hhy, the

support pipe surrounding the is nodul e may be provided. The support pipe

ho T SRR AD TR SR BRI RS Bl P o
L e R AT L
Lo, B30 5 AR kSO 78,45, AN B 673 Bk,
FIGS. 7 7. i \ i i
FARA T A e e R N,

omtted and different conponents | 1 be described. The
suppor ¢ | rRIORGAPEET Br A 48] ArnSZABIal LSRG N Ao b HERAUTRcHEHpI AISP. 8y
enbodi ment of the present invention includes a buoyant nenber 110 conposed
of anlOuppEaussHtiaiiigauning s glusalgy @? EpWe T 8EPRRTEDE dSVisks fana spE hagel Wn%n
upper portion thereof to support a solar panel 30 and an upper w ng part
111a f or redtiea] directerapURRRTIRG éNQdibe &dfa sAl@T RanslBay hsdpanvfachiodng a

| ower wing part_122 fornmed to be protruded froma |ateral surface thereof
and a | ower surffleecd illustrates a state in which a support pipe 55 is employed in the

foregoing embodiment. In order to more stably support the support module for a
solar cell formed vertically and horizontally, the support pipe 55 surrounding the
15 module may be provided. The support pipe 55 may be configured as a steel pipe.
The support pipe 55 may be fixed to the first screw hole 23 of the wing part 21
forming the edges of the module. Here, the support pipe 55 may be configured as

a circular pipe, an angled pipe, an aluminum profile, a rope, and the like.
N Hereinafter, a supporting device for a solar panel according to another
20 exemplary embodiment of the present invention will be described with reference to
FIGS. 7 through 17. In the present exemplary embodiment, descriptions of the
same components as those of the former exemplary embodiment will be omitted

and different components will be described.

The supporting device for a solar panel according to another exemplary

25  embodiment of the present invention includes a buoyant member 110 composed
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5 protruded downwardly; and a connector 140 having a box shape, having
connection wing parts 143 and 147 forned to be protruded froma | ateral
surface thereof, and connecting the buoyant nmenber 110 in a verti cal
direction and horizontal direction. An upper wing part 1l1la and a | ower

W ng part 122 are coupled to formmain wng parts 11la and 122, and as the
connection wing parts tol43 and 147 are coupled to the main wing parts 1llla
and 122, the buoyant nenber 110 is coupled to the connector 140. The
buoyant nenber 110 includes the upper body 111 and the | ower body 121 as in
the fornmer exenplary enbodi nent as descri bed above. A plurality of

protrusi asf dd ippee Horlymeth ihavime ausinesinpedyrditdsiongd 12 formed ihSan appki3 and
a second prop 4 are formed in the protrusions 112. The upper w ng

part 1llaydrsioh @heredf tPslshdi 8isbuigrhnel 8and! & Bpgér Wikgl e 101 a Fdrtndipesr
body 111." The upper wing part 1l1la may be fornmed by eI ongating a | ower

surface of léﬂéealumcebﬂsbfeéﬂ%nduﬂﬂeweﬁrtﬁﬁﬁmzilt%mggafw&dwmy byR 1925 on

the edges at an inner side of the upper wng part la. Al'so, an end

portion 21%@@ eliNf WP Frotthdih H’?érﬁ a1k fa§ ﬁfLﬁ’fa%%dtﬁé?the NG idwé sUrfaé@gpe

al ong the A plurality o I'p preventing protrusions 112a

or ot ELL fﬁ%’?"rﬂgdad&”vmm G ST o Byt 'S Mool Ang o1 e
in the 'cf |§Jg d\zllgfg rﬁ%rr]thpar §8 %%?gf anga tgﬁfé h&tﬂ[}o%%rfr&ﬂ g PeHQ}a? sﬁrfﬁl:@”p

118. The € nmed as réecesse

Screw ho't%%relo 30 n%ngo%%élcgmg the buoyant member 110 in a vertical direction and

horizontal direction. An upper wing part 111a and a lower wing part 122 are
coupled to form main wing parts 111a and 122, and as the connection wing parts
10 143 and 147 are coupled to the main wing parts 111a and 122, the buoyant
member 110 is coupled to the connector 140.
The buoyant member 110 includes the upper body 111 and the lower
body 121 as in the former exemplary embodiment as described above.
A plurality of protrusion 112 are formed in the upper body 111, and a first
15 prop 113 and a second prop 114 are formed in the protrusions 112.
The upper wing part 111a is formed to be protruded from a lateral surface
of the upper body 111. The upper wing part 111a may be formed by elongating a
lower surface of the upper body 111. Upper creases 119 are formed in two rows
. .on the edges at an inner side of the upper wing part 111a. Also, an end portion

14 ”

20  of the upper wing part 111a is formed to be bent in a “4” shape along the edges.

A plurality of slip preventing protrusions 112a are arranged in a crossing
manner vertically and horizontally in the protrusions 112.

Clamp mounting parts 113a and 114a may be formed in the first prop 113

and the second prop 114 in order to couple a clamp 118. The clamp mounting

25 parts 113a and 114a may be formed as recesses. Screw holes 113b and 114b
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may be formed in the clanp nmounting parts 113a and 114b. FIG 8 illustrates
a configuration in which the solar panel 30 is fixed to the upper body 111
by the clanp 118. A upper ventilation hole 115 is forned in a
central portion of the upper 5 body 111. The | ower body 121
includes the lower wing part 122 fornmed to extend froma |lateral surface
thereof and the | ower surface 123 forned to be protruded downwardly. Lower
creases corresponding to the upper creases 119 are forned in two rows on
the edges of the lower wing part 122. 10A support portion 124 is fornmed to
be protruded upwardly froma central portion of the |ower surface 123.
Pr ef er abl maytbeefosteantthp widrnpmaaddting paas Mmedatand e 146 ot FIG!edl ilrstrategha as
the lower wng part 122. Thus, when the upper body 111 and the | ower body
121 are cesHiigeeatiornf GMRIPOtHe BOKY ipamel 20 RBfkddetd thet Appac bow t 1ab) aMer
surface of the upper body 111, enhancing coupling force and support
15strengtdlamp 118. A lower ventilation hole 125 communicating with the
upper ventilation hole 115 is fornmed in the support portion 124. A
plurality of sl i4pgn N S nasH : er
vertically and‘%gJifﬁﬁ?ﬁ%kﬁgpnﬂ#ﬁe1ﬂ%&gpﬁgﬁ¥?gtg 123?*35#&%§3%g§§hﬁ§§€ 111
and the | 1ppdy 121 are coupled as the upper wing part 11lla and the
| ower Wi ng 5art'122 conme into contact with each other (please see FIG 13).
Here, the upper+w - o) to
Tl Rl e BRfRdRE e tr YRl (BA 122 eu el S HBL Y

formmin wing parts _ ace i1s etween
orease 1iofly MBI R RN A LHAGT AU OIB (G BRIl
uoper DO 1A S 0SB B O P s RS
o O RS v P S AP B3 1oSpb it o e Tover wing
130 alroe coupl eOIA aslu(;))Bgrt portion 124 is formed to be protruded upwardly from a central
portion of the lower surface 123. Preferably, the support portion 124 is formed to
be protruded as high as the lower wing part 122. Thus, when the upper body 111
and the lower body 121 are coupled, the support portion 124 may be in contact
with a lower surface of the upper body 111, enhancing coupling force and support
15 strength.
A lower ventilation hole 125 communicating with the upper ventilation hole
115 is formed in the support portion 124.
A plurality of slip preventing holes 123a are arranged to cross each other
vertically and horizontally in the lower surface 123.
20 The upper body 111 and the lower body 121 are coupled as the upper
wing part 111a and the lower wing part 122 come into contact with each other
(please see FIG. 13). Here, the upper wing part 111a and the lower wing part
122 are coupled to form main wing parts 111a and 122. A space is formed

between the upper crease 119 of the upper wing part 111a and the lower crease

25 129 of the lower wing part 122, and silicon is applied to the space to attach the
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5 the creases 119 and 129 at predetermned intervals. In order to ensure
stabl e coupling, edge portions of the upper wing part 11la and the | ower

Wi ng part 122 may be wel ded. Meanwhi | e, when the upper body 111 and
the | ower body 121 are coupled, the inner spaces Si and S2 may be filled

wi th a buoyant material such as 10 polystyrene (Styrofoan), or the |ike.
Thus, even when the buoyant nenber 110 is individually installed, it may
recei ve buoyancy to well float on the water. A plurality of screw
hol es 116 may be forned in the main wing parts 11la and 112 of the buoyant
menber 110 for coupling with the connector 140. The connector 140 incl udes

a first agipeedcdy 1%L aharthedower bedy arg. apdedd postictE6PMME GOPEYCRINg pdrdl
formed to be shoryt The first connei(/:tor 141 and the second conneE:nt@or 151

are alternptelybepnNieehbes.a 4 “ shapdl@ardd & IGMENRHHPpaddd hasoRAaRmMtof a
first upper body 142 and a f| rst lower body 146. The first upper body 142

has a boxsrapapeovhtupser WRY da‘?ﬁ"@ﬂé)%r Hs%ﬂedar% mef:bw%} Mﬁ§garrﬁl’]“ldﬁ‘2598ﬁt 143

is formed 1n a lower portioh thereof such zo that it is p

laterall Whal—ltl%‘?ld&%% tﬁ@gs uet gﬁ?%gpét}&c?‘;a'gﬂge%ﬁ%g nfvlg‘%sng?:@l%ﬁlé cotpRd él@ﬁﬁ;f I Tst

upper w ng part rows

the questh[ah@r%%g’és Rgas 5129dat prede’cerféhnF?é('iJ t\;aé 5.0TIn ({n‘dgr% ee‘ﬁ%%é Whble

pI’OtI'USI ons 14272a are arrange cross each I ver cal

o ur a1t P 04 BElord o1 Pt IRepar 1 YR 7 d'%fﬂﬂe?ﬁ@nﬁﬁ’o%@?@%per

body 142 rd oreinforce rigidity. Also, an air hole 144 is forned
in one Iaﬁ]g}{g \%%P?gce of the first upper body 142 and a uni-directional

}/glr \r/rgdltdfg Egze %\&H@eﬂéﬁé q,\menhe al Eﬁ%& 1e1 11and tr;rgﬁ)v\];elzrrbsc}dyl 105,\’fearebgcgllt}/pl146 's
the inner spaces S1 and S2 may be filled with a buoyant material such as
10  polystyrene (Styrofoam), or the like. Thus, even when the buoyant member 110
is individually installed, it may receive buoyancy to well float on the water.

A plurality of screw holes 116 may be formed in the main wing parts 111a
and 112 of the buoyant member 110 for coupling with the connector 140.

The connector 140 includes a first connector 141 formed to be long, and a

15 second connector 151 formed to be short. The first connector 141 and the
second connector 151 are alternately connected.

The first connector 141 is composed of a first upper body 142 and a first
lower body 146. The first upper body 142 has a box shape with an open lower
portion, and a first upper wing part 143 is formed in a lower portion thereof such

20 that it is protruded laterally. Like the upper crease 119 of the upper wing part
111a, the first upper wing part 143 has first upper creases 143a formed in two
rows along the edges thereof inwardly.

A plurality of slip preventing protrusions 142a are arranged to cross each

other vertically and horizontally on an upper surface of the first upper body 142,

25 and a plurality of ribs 142b are formed on a lateral surface of the first upper body
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5 upper portion, and a first |ower wng part 147 is formed in an upper
portion thereof such that it is protruded laterally. Like the |ower crease
129 of the lower wing part 122, the first lower wing part 147 has first

| ower creases 147a formed in two rows along the edges thereof inwardly. A
plurality of slip preventing recess 146a are arranged to cross each ot her
ic) vertically and horizontally on a | ower surface of the first | ower body
146, and a plurality of ribs 146b are fornmed on a | ateral surface of the
first lower body 146 to reinforce rigidity. As the first upper w ng
part 143 and the first lower wing part 147 cone into contact to be conbi ned

to form fi4x3in oaduretet ieamfovdenﬁ?my.t SAkB3 andir IHole 14U5is| foroedeih dite ¢atepdie t he
first upper body 142 and the first |lower body 146, silicon is applied to a

space betymfitet Be ther frst Lup%er si@2143a8 anghitdiectibnat vhween4sr @agebd47a,
the first upper w ng part and the first |ower wng part 147 are

att ached, paD/ictiiMehs aftdISYRgequent |y conbined at predetermned intervals
al ong the first upper creases 143a and the first |ower creases 147a, |ike

the way in 20 vﬂ?&tﬁréthnevvépw gﬁq’% id ¥drra8d tb%deogewggﬂ&pé%t@ra% epYR! ed.

An i nner space of the first connector 141 may b a buoyant

t I
1511 & ool SRR LA AR ToNe AR BRTIA7 is foymed n A GpPEL AORGTANOREE ™ 11
second unagh HafK id BrofifilaapiaRe e &W@rncraéggq ol SMRE IBRE Ll pARY 2

second upper wn ower Ion her eo

or ehgen. ﬁ%%‘*ﬁ%f h’%&gwﬁ Wi E%ﬁf@f@%sdfﬁi&&%%%ﬁ% 4IAIIET 7 SEO R
t_he se_coz% @nﬂgg\%ﬁe fl153 Ia step is for med such that a width _

di rect |ho Pf@ Fa9° PHEPEEIY fs I Iower than a |l ength directional port| on
153 5 . i i 52

S angod Lo er Aol i ProisntioesBs T4BH e %3%95%355%?5%3%%beﬁer
surface of the second upper body 152 and a ra,i 2b are

for mel onvexti¢alh ye?%‘i? ggt%lycﬁn Ahlowes CGp‘SJ &ir % g
reinforce rigidity Also an air hole 154 is formed i one Iateral surface

of the fiRlgE lapﬁfaflb%dé@bﬁ@ farmaed opr laieia stirfasa of U‘a\ﬁa@t o8enRgNhd481t8vi ded

therein. .
reinforce rigidity.

As the first upper wing part 143 and the first lower wing part 147 come into
contact to be combined to form first connection wing parts 143 and 147.

15 In order to couple the first upper body 142 and the first lower body 146,
silicon is applied to a space between the first upper crease 143a and the first
lower crease 147a, the first upper wing part 143 and the first lower wing part 147
are attached, and rivets are subsequently combined at predetermined intervals
along the first upper creases 143a and the first lower creases 147a, like the way in

20  which the upper body 111 and the lower body 121 are coupled.

An inner space of the first connector 141 may be filled with a buoyant
material such as polystyrene (Styrofoam).

The second connector 151 is composed of a second upper body 152 and
a second lower body 156. The second upper body 152 has a box shape with an

25  open lower portion, and a second upper wing part 153 is formed in a lower portion
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A recess depressed inwardly is fornmed in a width directional |ateral
portion 152d anong | ateral surfaces of the second upper body 152. The
second | ower body 156 is fornmed to have a box shape with an open |s upper
portion, and a second |lower wing part 157 is formed in an upper portion

t hereof such that it is protruded laterally. The second | ower w ng part 157
has second | ower creases 157a forned in two rows al ong the edges thereof
inwardly. Also, in the second |lower wing part 157, a step is fornmed such
that a wdth directional portion 157b thereof is lower than a | ength
directional portion 157c 20 thereof A plurality of slip preventing
recesses thefsof afuehathadMgRdpicrueicdsiitaraifl Phé&lecsad tugpadrl wingngatoraxzpas al |y
on a | ower surface of the second | ower body 156, and a plurality of ribs

156b are Jeiofadigper @réaical f3 frhreeinaivot r*aﬁvSsa@ﬁgtihé @wgésbﬁéhéoiﬁﬁmrawr dﬁr

to reinforce rigidity. 25A recess depressed inwardly is fornmed in a wd
directi ongkol # eR&lsRBAY! wberl@/ﬁ{b pERNY5B ahesdh BUfJrRRBSsQéh thst aekRIe

| ower body 156. he second upper wi ng part 153 and the second | ower

w ng par tdnﬁeﬁgﬁgﬂgohl@}no1‘3§Bt1?1%¥rec§folsbﬁ>vx?é?ui?1'a‘ﬁd tﬁe E;ﬁfe HiRBEORS FORRBRCYEHN

W ng parts 15 he way in second upper body 152
and the spcang | ower body 156 are coupled to formthe second connector 151
is thée sane as that of the first connector 141, so a description thereof

151 my be faf cb Rttty of sTRaEkE g BERRRIAS Hofa 38 AehgRl BRIpE0 R of
0 _accordi n e or the nunber

th t t t t |
Dol s SPtE éﬁ@;}%’?? biRSGHRY RB P SufheR S 1R s$EaditoRe! B%dcvoiﬂéz sotar
t th t t 143 d 147
the firstd @Eﬁnﬁw oh 5B bon A EO' %f?a* SomEtrebaulpry it Sebdi dmpetsy of
th t 15 t t b f th
T e e g e L A
connect or 140 are coupl ed. by cou the first connection WI arts 143
and 147 dJeterglesyriacs; olcihgfist wpra! qO%ﬁa@@@ds%@aha'r@@mwawﬁ Eﬁﬁ’aﬁ’%s 153
and 157 to the main wing parts 1l1la and 122 of the buoyant nenber 110. The

first corﬁf@&'ﬁ?éﬁhﬂﬁ% parts 143 and 147 of the first connector 14land the

second connection wi ng pads 153 and 157 of the
A recess depressed inwardly is formed in a width directional [ateral portion

152d among lateral surfaces of the second upper body 152.
The second lower body 156 is formed to have a box shape with an open
15 upper portion, and a second lower wing part 157 is formed in an upper portion
thereof such that it is protruded laterally. The second lower wing part 157 has
second lower creases 157a formed in two rows along the edges thereof inwardly.
Also, in the second lower wing part 157, a step is formed such that a width
directional portion 157b thereof is lower than a length directional portion 157¢
20  thereof.
A plurality of slip preventing recesses 156a are arranged to cross each
other vertically and horizontally on a lower surface of the second lower body 156,
and a plurality of ribs 156b are formed on a lateral surface of the second lower
body 156 in order to reinforce rigidity.

25 A recess depressed inwardly is formed in a width directional lateral portion
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20 second connector 151 are nounted on the main wing parts 111la and 122 of
t he buoyant nenber 110 and screw coupled to the screw holes 116 and 159 and
116 and 159, respectively. In an application enbodi nent of the foregoing
enbodi nent, when earth and sand, stone, steel, or the like, is inserted
into the inner spaces Si and 82 of 25 the buoyant nenber 110, the buoyant
menber 110 may serve as a holder on which the solar panel 30 is held.
Meanwhile, FIG 18 illustrates a state in which the buoyant nenbers 110 are
stacked. The buoyant nenbers 110 are piled up such that they face in a
rotation symetrical state. In this case, the buoyant nenbers 110 nmay be

easily aaﬁcﬁ@h@ﬁ%%'temrswabéyofﬂm@m lbe@dbagy @Bet r usi ons 117a of the
upper buoyant nenber 110 to | oading recesses 117b of the | ower buoyant

menber 110. The sedbsd fuppedaling g4 o3 B Sthense st BvRSewirR] @arensyy
exenplary and are not to be considered as Iimting the present disclosure.

The presefmé %@héd]ﬁéctct%nb@g:oh?%ﬂ {d/fcﬁfﬁpkéia@&nd RoRh&&ont \)(/ﬁfgspgf'ts fHFARAY USes.

This description is intende Oto beillustrative, and not to limt the

scope of 44 clains. Many alternatives, nodifications, and variations wll
be apparent to those skilled in the art. The features, structures, nethods,

and other char agleh stk Ghiof tﬁé‘?eﬁ?&éﬁﬂﬂg@%@/?&?}ﬁgﬁb% ttﬁed%%%'lj%ﬂep%ﬁbn ey

be conbined in various ways to o and/ or ternative

exenpl ar y%ou %g!é%@%& to %Fﬁe{?g@% Ehnd GBF Y585 sgrﬁ?eégﬁﬁglt af tﬁé‘dfia?ver al

fornms wit I ng _ aracterrstrcs ereof, 11 shoul so be
e St oot 1%, BRO/ESASBERA RSB RIFLARRIGed L, 1oL, L by A o
auner, Shou .06 ST LB EAaP AT ' ekt ORE i EMSEHaS o
LSy B0 o5 5 ool o SPSAS Bl BESRLE® o
10  according to a size or the number of solar panels 30 to be supported. When the
first connector 141 and the second connector 151 are connected, the first
connection wing parts 143 and 147 of the first connector 141 and the second
connection wing parts 153 and 157 of the second connector 151 are stepped
without being in contact, so they are not interfered (please see FIG. 10).
15 The buoyant member 110 and the connector 140 are coupled by coupling
the first connection wing parts 143 and 147 of the first connector 141 and the
second connection wing parts 153 and 157 to the main wing parts 111a and 122
of the buoyant member 110. The first connection wing parts 143 and 147 of the
first connector 141and the second connection wing parts 153 and 157 of the
20  second connector 151 are mounted on the main wing parts 111a and 122 of the
buoyant member 110 and screw-coupled to the screw holes 116 and 159 and 116
and 159, respectively.
In an application embodiment of the foregoing embodiment, when earth

and sand, stone, steel, or the like, is inserted into the inner spaces S1 and S2 of

25  the buoyant member 110, the buoyant member 110 may serve as a holder on
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25 What is clained is: (SQ 1. A supporting device for a
sol ar panel, the supporting device conprising: a buoyant nenber i ncl uding
an upper body in which a plurality of 5 protrusions are forned upwardly
and first and second props are forned on the protrusions to prop a sol ar
panel , respectively, and a | ower body in which a wing part is forned to be
protruded fromthe side thereof and a |ower surface is forned to be

prot ruded downwardly; and a connector formed to have a box
shape and connecting the buoyant |onenbers in a vertical direction or

hori zontal direction, wherei n the buoyant nenbers are coupled to the

connect orwhightthe solarpaper 88 istheldcoupl ed to the connector. 2.
The supporting device of claim1, wherein a receiving part is forned in

15t he second prigpah@hié| PIG.t fRillselratesnaBedte i@ wifich Asd BLbRshtter®iefs 110
3. The supporting device of claim2, wherein the receiving part is forned

as a railare28éckddle THOMIGYBROnIaNbER Pf0 Grdigied @ sdchWhat &idy fRePIN BY
recesses are
rotation symmetrical state. In this case, the buoyant members 110 may be easily

5 stacked by partially inserting loading protrusions 117a of the upper buoyant
member 110 to loading recesses 117b of the lower buoyant member 110.

The foregoing embodiments and advantages are merely exemplary and
are not to be considered as limiting the present disclosure. The present teachings
can be readily applied to other types of apparatuses. This description is intended

10 to be illustrative, and not to limit the scope of the claims. Many alternatives
modifications, and variations will be apparent to those skilled in the art. The
features, structures, methods, and other characteristics of the exemplary
embodiments described herein may be combined in various ways to obtain
additional and/or alternative exemplary embodiments.

15 As the present features may be embodied in several forms without
departing from the characteristics thereof, it should also be understood that the
above-described embodiments are not limited by any of the details of the
foregoing description, unless otherwise specified, but rather should be considered
broadly within its scope as defined in the appended claims, and therefore all

20  changes and modifications that fall within the metes and bounds of the claims, or
equivalents of such metes and bounds are therefore intended to be embraced by

the appended claims.

25
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What is claimed is:

1. A supporting device for a solar panel, the supporting device comprising:

a plurality of buoyant members, wherein each buoyant member including an
upper body in which a plurality of protrusions are formed upwardly and first and second
props are formed on the protrusions to prop a solar panel, respectively, and a lower body
in which a wing part is formed to be protruded from the side thereof and a lower surface is
formed to be protruded downwardly; and

a plurality of connectors, wherein each connector formed to have a box shape
and connecting the buoyant members in a vertical direction or horizontal direction,

wherein the buoyant members are coupled to the connector as the wing parts are
coupled to the connector,

wherein an upper wing part is formed in a lateral surface of the upper body, a
lower wing part is formed in a lateral surface of the lower body, connection wings parts are
formed in lateral surfaces of the connector, the upper wing part and the lower wing part
are coupled to form main wing parts, and the buoyant members are coupled to the
connector by coupling the connection wing parts to the main wing parts,

wherein the connector comprises a first connector and a second connector
shorter than the first connector,

wherein, in the second connection wing parts of the second connector, a step is
formed such that a width directional portion thereof is lower than a length directional portion

thereof.

2. The supporting device of claim 1, wherein a receiving part is formed in the

second prop to allow the solar panel to be installed therein.
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3. The supporting device of claim 2, wherein the receiving part is formed as a rail.

4. The supporting device of claim 2 or 3, wherein coupling recesses are formed
on one sides of the first and second props, and the solar panel is fixedly coupled by clamps

and bolts inserted into the coupling recesses.

5. The supporting device of claim 1, wherein an air hole is formed in a portion of

the first prop.

6. The supporting device of claim 5, wherein a uni-directional valve is provided in

the air hole.

7. The supporting device of claim 1, wherein a plurality of first screw holes are

formed in the wing part.

8. The supporting device of claim 1, wherein the lower surface has a streamlined

shape.

9. The supporting device of claim 1, wherein the upper body and the lower body

are integrally formed.

10. The supporting device of claim 1, wherein a second groove is formed in a
lateral surface of the second connector in a length direction and communicate with the
groove, and a second wing part is formed in a lateral surface thereof in a width direction

and coupled to the groove of the connector in the width direction.
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11. The supporting device of claim 1, further comprising:
a support pipe coupled to the wing part in order to fixedly connect a plurality of

buoyant members.

12. The supporting device of claim 1, wherein
clamp mounting parts are formed in the first and second props to couple a clamp

to fix the solar panel.

13. The supporting device of claim 1, wherein a support portion is formed to be

protruded upwardly from a central portion of the lower body.

14. The supporting device of claim 1, wherein an upper ventilation hole is formed
in a central portion of the upper body, and a lower ventilation hole is formed in the support

portion to communicate with the upper ventilation hole.

15. The supporting device of claim 1, wherein a plurality of upper creases are
formed on the edges of the upper wing part, and lower creases are formed on

the edges of the lower wing part to correspond to the upper creases.

16. The supporting device of claim 15, wherein when the upper wing part and the

lower wing part come into contact to be coupled, a gap is formed between the upper

creases and the lower creases.

17. The supporting device of claim 1, wherein an end portion of the upper wing
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part is formed to be bent in a “4” shape along the edges.

18. The supporting device of claim 1, wherein a plurality of slip preventing
protrusions are arranged to be formed on upper surfaces of the buoyant member and the
connector vertically and horizontally, and a plurality of slip preventing recesses are

arranged to be formed on lower surfaces thereof vertically and horizontally.

19. The supporting device of claim 1, wherein a plurality of ribs are formed on the

lateral surface of the connector in order to reinforce rigidity.

20. The supporting device of claim 1, wherein a groove is formed in a lateral

surface of the second connector in the width direction.

21. The supporting device of claim 1, wherein inner spaces of the buoyant

member and the connector are filled with Styrofoam or earth and sand, stone, or steel.

22. The supporting device of claim 1, wherein a loading recess is formed in the

first prop, and a loading protrusion is formed in the second prop.
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