1, DESCRI PTI ON AERATI ON APPARATUS FCR CULTURE PO\ID AND IVETH(I) OF HARVESTI NG
CULTI VATED CROP USI NG SUCH AERATI ON APPARATUS 5 Technical Field The present
invention relates to an aeration apparatus suitable for use with a culture
pond for cultfivating a crop such as shrinps, for exanple, and a nethod of
harvesting a cultivated crop using such an aeration apparatus. 10
Background Art Heretofore, a culture pondifor cultivating a crop such as
shrinps, for exanple, is equipped with an aeration apparatus for supplying
air (oxygen) to the culture pond to grevent water 15 in the culture pond
from bei ng contam nated. One conventPbRERIPEEPUL i on apparatus conprises, as
showmn in FIG 4 of the acconpan dr awi ngs, addl e wheel aerator 110
Whi ch s {1 BBFed Lo aTe e &ﬁmmw?@ GRS NHEID e HARVES DI HAS a
rotary paddle 113 nounted on | oa e culture_pond 100. The 20
rotary paddle 113 iV PQE%&%%PH%R%% 9§¥N%t$H§Hn%§ﬁ%TEQHtA?%@%ﬁFUSto spl ash

the water in the pond and supply air to the splashed water, thereby
aerating the water. The conventional aeration apparatus, however, has

suffereg% the follow ng problens: ?5 ﬁé%’V$e?.t3§ paddl e wheel aerator 110
is actuated, it produces circul atTHg Wat3r fi8wE as indicated by the arrows
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suitable for use with a culture pond for cultivating a creop such
as shrimps, for example, and a method of harvesting a cultivated
crop using such an aeration apparatus.
190
Background Art
Heretofore, a culture pond for cultivating a crop such
as shrimps, for example, is equipped with an aeration apparatus
for supplying air (oxygen) to the culture pond to prevent water
15 in the culture pond from being contaminated. One conventional
aeration apparatus comprises, as shown in FIG. 4 of the
accompanyingdrawings, apaddlewheel aerator110whichis floated
on a culture pond 100. The paddle wheel aerator 110 has a rotary
paddle 113 mounted on a float 1il on the culture pond 100. The
20 rotary paddle 113 is rotated by an actuating means {(not shown)
to splash the water in the pond and supply air to the splashed
water, thereby aerating the water.
The conventional aeration apparatus, however, has suffered
the following probiems: |
25 (1) When the paddle wheel aerator 110 is actuated, it
produces circulating water flows as indicated by the arrows in
a wide range within the culture pond 100, thus eroding the soil

of slanted surfaces 101 and bottom 103 of the culture pond 100.



2 The eroded soil is mxed wth feed that remai ns unconsuned by the crop,
excrenents of the crop, dead bodies of the crop, and dead bodi es of
veget abl e pl ankton, and the |i ke, and deposited on a central area of the
bottom 103, thus form ng anaerobic sludge 5 120. The anaerobi c sl udge 120
contam nates the water in the culture popd 100, checks the growth of the
crop to reduce the harvest thereof, and shortens the service life of the
culture pond 100. In addition, when the contam nated water in the culture
pond 100 i s Tihies elraxdgeld soufl 6F mheecuitiithefpeddti80, renacost ancnasesed1byt he
surroundi ng environnment. (2) The culture pond 100 contai ns various floating
subst ances phedgeet,bgxchentpEd phathectmdms derbimsithess WL tthe ceoop, ande
excrenents of the crop, the dead bodies of the crop, _and the dead bodies of
veget abl e pligmid brdiescof Thegetalp batp hynlisorBubstdndes ldke r avgodsPpBéteer
causi ng di seases of the crop. Attenpts to renove the floating substances
result in aCRee@endraliees pdtERe ROTSHTOE0R, Hhyst TRHR SRS ARl KnBvafge
facility, which incurs an extra facility cost. (ig When t he croE cultjvated
e

in the G%It&?@-poﬁéeléﬁaﬁ§oéﬂ§I%%qﬁ%ﬁ 0 1HR A2 14 ¢ Hee ctiPEre - Ponde100
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pond 100 is dischargedout of theculturepond 100, it contaminates
10 the surrounding environment.

(2 The culture pond 100 contains various floating
substances produced by the feed that remains unconsumed by the
crop, the excrements of the crop, the dead bodies of the crop,
and the dead bodies of vegetable plankton, etc. These floating

15 substances are responsible for causing diseases of the crop.

| Attempts to remove the floating substances result in a need fox
the installation of a floating substance removal facility, which
incurs an extra facility cost.

(3) When the crop cultivated in the culture pond 100 is

20 harvested, the water in the culture pond 100 is discharged. For
discharging the water in the culture pond 100, a temporary mobile

pump is required to be installed, which also incurs an extra

facility cost.

25 Discleosure of Invention
The present invention has been made in view of the above
drawbacks. It is therefore an cbject of the present invention

to provide an aeration apparatus for a culture pond which can



3 reduce sludge by aeration of water in the culture pond, and can renove
floati ng substances in the culture pond and discharge the water fromthe
culture pond without the need for any special dedicated installations. 5
Anot her object of the present invention is to provide a nethod of
harvesting cultivated crop using such aeration apparatus. In order to

achi eve the above object, according to a #irst aspect of the present
invention, there is provided an aeration 10 apparatus for aerating water in

| t f |t t th | et
i ne dt’éﬁoﬁgggpﬁ%{ﬁ B TR S &7 w%%%&w%@'q% RE™6iat 859 t he
| t d th i I t f th
Che wat er " AFSHRoBy TERE R R SRR st et p%h e aao&%%”%aéf?;mm%“%e
culture pong fqgage %ﬁ%&gkﬂ% & gE&@gg&N%@ % ?EE ted by t he.

ejector into the? cur ture pond: coraing t aspec?ngfsg$ﬁ3al

present inv t -2l at A line is |nstalled near the bottom of the
culture pon%hgggggd Eﬁ?&%éaétﬂcg% plane extendi ng over the bottom of 20 the

cul ture gond, a”dﬁpé%h%rpbﬂ @k%t¥g é?&s@ﬁ&t§nggﬁfggﬂ %”t&?@ﬁ@&iﬁ%ture

portlons of the inlet pipe |ne ng 1n the water e cu
pond throughetRBdr e5Pedlare S1aMid 08&1%%%@1‘ Ngrd (?qﬁ?aegﬁ%ﬁ aspect; of the

present invention, the outlet pipe line is insta r the bottom of the
culture 25a59@qa%@sas to spread in a plane extendlng over the bottom of the
culture pond, and has a plurality of outlet ports defined in respective

portions of the ouhl €td®kp® bicheelver tHe s obgect, according to a first

aspect of the present invention, there is provided an aeration

10 apparatus for aerating water in a culture pond for cultivatihg

a crop therein, comprising: an inlet pipe line disposed in the

culture pond; a pump for drawing in the water from the culture

pond through the inlet pipe line; an ejector for mixing air with

the water drawn by the pump; and an outlet pipe line disposed

15 in the culture pond fer discharging the water which has been
aerated by the ejector into the culture pond.

According to a preferred aspect of the present invention,
the inlet pipe line is installed near the bottom of the culture
pond so as to spread in a plane extending over the bottom of

20 the culture pond, and has a plurality of inlet ports defined
in respective portions of the inlet pipe line for drawing in
the water from the culture pond through the respective portions.

According to a preferred aspect of the present invention,
the outlet pipe line is installed near the bottom of the culture

25 pond so as to spread in a plane extending over the bottom of
the culture pond, and has a plurality of outlet ports defined
in respective portions of the outlet pipe line for discharging

the aerated water into the culture pond through the respective



the aerated water into the culture pond through the respective 4 portions.
According to a preferred aspect of the present invention, the aeration
apparatus further conprises a filter unit for renoving suspended substances
fromthe water drawn fromthe 5 culture pond through the inlet pipe |Iine.
According to a preferred aspect of the prgsent invention, the aeration
apparatus further conprises a drainpipe for draining the water in the
culture pond, the drain pipe being connectable to the inlet pipe line
through a vabyeioh@.According to a preferred aspect of the present
invention, the aeration apparatus further conprises a protective net for
covering each of Rheocmliely pord prefiecard agptota Preéfepredenspactenfidhe
present invention, the aeration apparatus further conprises a protective
net for 15theverdus)isathappataeusufvethpar tcompAccorsi ag ftdtarsesdntd Aspect
of the present invention, a nmethod of harvesting a crop cultivated in a
cul ture pondegmoydmer isismendidhi Furgfamtes from the walteon elmpond fthen the
crop is harvested, by drawing in the water fromthe culture pond with 20
t he pun of caafuse meadadtaoveh dhsariaisfeidescki®bed above, through the
inlet pipe line. Brief Description of Drawings FIG 1 is a schematic
perspective vi ew SECOF HOREP chPrefesppar asnscicebtdiongrescah Wnpout hent of
the present invention which is incorporated in a culture pond; FIG 2 is an
enl ar ged pepgﬁﬁﬁqﬁggqméﬁp@pagﬁqﬂqqghqﬁﬁ@mprlsesadralnplpefordralnlng
the water in the culture pond, the drain pipe being connectable
to the inlet pipe line through a wvalve.

10 According to a preferred aspect of the present invention,
the aeration apparatus further comprises a protective net for
covering each of the inlet ports.

According to a preferred aspect of the present invention,
the aeration apparatus further comprises a protective net for

15 covering each of the outlet ports.

According to a second aspect of the present invention,
a method of harvesting a crop cultivated in a culture pond,
comprising: draining water from the culture pond when the crop
is harvested, by drawing in the water from the culture pond with

20 the pump of any of the aeration apparatuses described above,

through the inlet pipe line.

Brief Description of Drawings
FIG. 1 is a schematic perspective view of an aeration
25 apparatus according to an embodiment of the present invention
which is incorporated in a culture pond;
FIG. 2 is an enlarged perspective view of an inlet port

(or an outlet port) of an inlet pipe line {or an outlet pipe



(or an outlet port) of an inlet pipe line (or an outlet pipe 5 Iline) of the
aeration apparatus; FIG 3 is a schematic view showing flows of water in the'
culture pond when the water i's aerated by the aeration apparatus according
to the present invention; and 5 FIG 4 is a schematic view show ng fl ows of
water in a culture pond when the water is aerated by a conventional paddle
wheel aerator. Best Mdde for Carrying Qut Sthe Invention 10 An aeration
apparatus for culture pond and a method of harvesting cultivated crop using
such aeratiqn _apparatys according to an enbodi nent of the present invention
will be descH e&’%e#b?m%ﬁaf’ltlr%qgﬁ%ac%atf%st he drawings. FIG 1 is a

scherel o perspectite Y oy SN0, A0 SGLAL o0 B2 SPPALELLE 200Gy (o 1
d 10. i I 1,..th is f \ LT _| h
pond 10. 5 SO Bl Gk P eULILE D00 10, 5 QTR B, oLt he

pi pe line 5Q gd%}gn%)t&%n of ¢t hf.ﬁ.llg%é{g%ﬁ{ ggﬁﬁelo, and an 20 extension

pi pe 40 extendin he 1 ni'et pipe outside of the culture

pond 10. 5 The ext ensicn pi ng AQdisef@Nect ety L0oRihbl EebwUNLE Bard:Pygp P, a

three-way valve V, and an ejector E, and the extenSion pipe 40 extends into

the cul ture RORGAD podRwhenCORE8A L i@ L8282 0N @% PR vien?e 2Rl gaghhe
vari ous conponents of the aeration apparatus 20 wiTl be described in detail,

bel ow. The iyt pidestdne 30 conprises a piping which is made of synthetic
resin or any of various other

Best Mode for Carrying Out the Invention
10 An aeration apparatus for culture pond and a method of
harvesting cultivated crop using such aeration apparatus
according to an embodiment of the present invention will be
described below with reference to the drawings.
FIG. 1 is a schematic perspective view showing an aeration
15 apparatus 20 according to an embodiment of the present invention
which is incorporated in a culture pond 10. As shown in FIG.
1, the culture pond 10 is formed by a pit in the ground. The
aeration apparatus 20 has an inlet pipe line 30 and an outlet
pipe line 50 near the bottom 12 of the culture pond 10, and an
20 extension pipe 40 extending from the inlet pipe line 30 to the
outsideof theculturepond10. Theextensionpipe 40 isconnected
to a filter unit F, a pump P, a three-way valve V, and an ejector
E, and the extension pipe 40 extends into the culture pond 10
and is connected to the outlet pipe line 50.
25 The various components of the aeration apparatus 20 will
be described in detail below. The inlet pipe line 30 comprises
a piping which is made of synthetic resin ox any of various other

materials, and has a main pipe 31 extending centrally in the



materials, and has a main pipe 31 extending centrally in the 6 culture pond
10 and a plurality of branch pipes 33 extending laterally fromthe main
pi pe 31. The main pipe 31 and the branch pipes 33 are di spose near the
bottom 12 of the culture pond 10 so as to spread in a plane extending over
the bottom 12 of the 5 culture pond 10. The inlet pipe line 30 has a
plurality of inlet ports 35 defined in the branch pipes 33 (in the

enbodi ment, two inlet ports 35 in each branch pipe 33) for drawing in water

from the cukithes pesddlPosysl hhatutheiagoynt Leknwat ef pdsaws ek idRiirddg| et
pipe line 30 will be substantially uniformthroughout the 10 inlet pipe

line 30. FlGt2riBlanrei ahegath DeDIRRCBLYe MhewWashopi pg Haehdofhe tiaridy et
ports 35 of the inlet pipe line 30. As shown in FIG 2, a pair of inlet
ports 35 i spfpesedB iard aliendldey nepacethel Boitngm 1al b vie tdrel buwe obopd pe 33,
and is covered with a protective 15 net 37 of nmesh screen. The protective
net 37 serves 49 iy eperdad finsh afhdnehekk&ndhnfr ovebethg o adwmi 12 o £ hdha nl et
pipe line 30, i.e., to prevent fry frombeing drawn into the inlet pipe

| i ne 3050r ¢ubbuseipmriadOow t Bhe Herlstt papei hime t3fehiaaleplpivpd itlvi 0 B30lend
also to prevent shellfish fromentering the inlet 20 pipe Iine 30. Although
the inlet pPresIH siafiomd dal yhedverrdr piings BFe (pprothe temodigedn By, twaor
the purpose of illustrating the inlet ports 35 clearly, the protective nmesh
37 is partlinlekinqees ot ¢rch husidhabies 3%) H@ draviqghsviietarfmm 1,

the inlet pipeline 30 al so_has a pluralit¥6h25 of | egs 39 extending
downwar dl y FRenseheube apekd pt hedrds thid thsualeynénotheabett drav2 b e

cul ture pon 0 for placing._th
P gnfjl'et pipg la:'Lne go wfll be substantially uniform throughout the

10 inlet pipe line 30.
FIG. 2 is an enlarged perspective view showing each of
the inlet ports 35 of the inlet pipe line 30. As shown in FIG.
2, a pair of inlet ports 35 is formed in laterally spaced facing
walls of the branch pipe 33, and is covered with a protective
15 net 37 of mesh screen. The protective net 37 serves to prevent
fish and shellfish from being drawn into the inlet pipe line
30, i.e., to prevent fry from being drawn into the inlet pipe
line 30 or from swimming with the stream into the inlet pipe
line 30 and also to prevent shellfish from entering the inlet
20 pipe line 30. Although the inlet ports 35 are entirely covered
with the protective mesh 37, for the purpose of illustrating
the inlet ports 35 clearly, the protective mesh 37 is partly
omitted from the illustration of FIG. 2.
As showninFIG. 1, theinletpipeline30alsohasaplurality
25 of legs 39 extending dewnwardly from the branch pipes 33 and
mounted on the bottom 12 of the culture pond 10 for placing the
inlet pipe line 30 including the branch pipes 33 at the location

spaced from the bottom 12 of the culture pond 10 to prevent the



inlet pipe line 30 including the branch pipes 33 at the |location spaced
fromthe bottom 12 of the culture pond 10 to prevent the 7 inlet ports 35
frombeing buried in the soil and nud on the bottom 12 of the culture pond
10. The outlet pipe line 50 conprises a piping which is made of synthetic
resin or any of various other materials, .and has 5 a main pipe 51 extending
centrally in the culture pond 10 and a plurality of branch pipes 53
extending laterally fromthe nmain pipe 51. The main pipe 51 and the branch

pi pes 53 afﬁ%{ég% gagﬁrmﬁ B@ihgt%ng%é& 1o tﬂg%ociqﬂ 5%%‘?@% 106 3183} O

spread in a ndi ng over "t ottom 12 of the culture pond 10. 10

The outlet pppgrl{ne sQ1bagecapphyrabity of outlet ports 55 defined in the
branch pipes 53 (i1 n the enbodinment, two outlet ports 55 in each branch pipe

53) for dischargifHeWai€let Hidpd ha reulstiukemproRe s16 %mphzngh@m&ﬂei@m of
wat er discharged fromthe outlet pipe line 50 will be substantially uniform

throughout ¢hesontheticlbepineotidiey M HAG ok il end o gedl perapeaidye
vi ew showi ng each of the outlet ports 55 of the outlet pipe line 50. The
outl et porta rhdihasipbesbametaidiucd wenasalbe imlidie ponlit3be Pendhowarid
FIG 2, a pair of outlet ports 55 is fornmed in laterally spaced facing 20
wal | s of the dinarechi py pe B8anahgirex 6Becetenili hg d moret &Lt v feromehe5va 0f
mesh screen. The protective net 57 serves to break wup air bubbles, which
have been gather®d. i e olaist pipewhl land dilre blrenwsht pgeelkeb3witd diatmrsed

t hrough the outlet pipe line 50, into snmaller air bubbles and to discharge
them i nto theasuther bo2sopond 00, thieecaByvafef ponidydldy eraa iy amreadtEr in

the culture i
a plane extending over the bottom 12 of the culture pond 10.

10 The outlet pipe 1ine 50 has a plurality of outlet ports 55 defined
in the branch pipes 53 (in the embodiment, two outlet ports 55
in each branch pipe 53) for discharging water into the culture
pond 10 such that the amount of water discharged from the outlet
pipe line 50 will be substantially uniform throughout the outlet

15 pipe line 50.

FIG. 2 is an enlarged perspective view showing each of
the outlet ports 55 of the outlet pipe line 50. The outlel port
55 has the same structure as the inlet port 35. As shown in FiG.
2, a pair of outlet ports 55 is formed in laterally spaced facing

20 walls of the branch pipe 53, and is covered with a protective
net 57 of mesh screen. The protective net 57 serves to break
up air bubbles, which have been gathered into clusters while
alr flows together with water through the ocutlet pipe line 50,
into smaller air bubbles and to discharge them into the culture

25 pond 10, thereby effectively aerating the water in the culture
pond 10.

As shown in FIG. 1, the outlet pipe line 50 also has a

plurality of legs 59 extending downwardly from the branch pipes



pond 10. As shown in FIG 1, the outlet pipe line 50 also has a plurality
of legs 59 extending downwardly fromthe branch pipes 8 53 and nounted on
the bottom 12 of the culture pond 10 for placing the outlet pipe line 50

i ncluding the branch pipes 53 at the |ocation spaced fromthe bottom 12 of
the culture pond 10 to prevent the outle8 ports 55 frombeing buried in the
soil and 5 nud on the bottom 12 of the culture pond 10. The | ayout of each
of the inlet pipe line 30 and the outlet pipe |line 50 may be changed or

modi fi ed. The and eeupbeise3Sheneot tdme IGue f athepeort suss payd dilsbob@ lasiiged or
nodi fied in shape _and structure, and the protective nets 37, 57 which

protect theth® ¢uFbetpbirs 36ngnd0t BECULIEY Bt PR CHaP RSO e athdied or
nodi fied in_structure. If switching nmeans such as valves are enployed to

Swi t ch bet weeRaEHER RPEESH] HEORT KBL3BOMAT e Gt KR PN moTsh, LG He
e 50 ho bhavesbtae SRt iR ports 56 ntt o Rl e el Tearll 8 SH HadLl®,
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D00l s o apan e o Bab N YEIEs SRS L Rhb POR k1 RR%A IS LLRL LR g ©

e conay VBLKE Tind 0 hAVSSe M d B mBAg sl LN TR ke B BoLEET
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and structure, and the protective nets 37, 57 which protect the
10 1inlet ports 35 and the outlet ports 55 may also be changed or
modified in structure. If switching means such as valves are
employed to switch between the inlet pipe line 30 and the outlet
pipe line 50, the inlet pipe line 30 may be used as an outlet
pipe line, and the outlet pipe line 50 may be used as an inlet

15 pipe line.
The filter unit F comprises a filter or the like and has
a function to remove suspended substances from the water flowing
through the extension pipe 40. A drain pipe 60 is provided to
drain the water in the culture pond 10, and the drain pipe 60
20 is capable of being connected to the inlet pipe line 30 through
the three—-way valve V. The three-way valve V has a function o
switch between the connection between the inlet pipe line 30
and the outlet pipe line 50 and the connection between the inlet
pipe line 30 and the drain pipe 60. The ejector E has a function
25 tomix air with the water that flows through the extension pipe

40.

A process of operating the culture pond 10 eguipped with

the aeration apparatus 20 will be described below. Water is



25 to mx air with the water that flows through the extension pipe 40. A
process of operating the culture pond 10 equi pped with the aeration
apparatus 20 will be described below Water is 9 introduced into the
culture pond 10 shown in FIG 1 to start cultivating a crop such as shrinps
or the like in the culture pond 10, and §he water in the culture pond 10 is
aerated by the aeration apparatus 20. The aeration apparatus 20 is operated
5 as follows: First, the inlet pipe line 30 and the outlet pipe |ine 50 are

connected toneashustheinby the thneerwayowdl V@ ¥nowndRe tees pUMP disart
actuated to draw the water in the culture pond 10 into the inlet pipe line

30 through thetittheinpoatsrdp. sUbR aknbketimester 3Ghare posit igneddlture
substantially equal spaced 10 intervals over the inlet pipe Iine 30, and the
i nl et pipe bond 1380 drsl lthiedwattkst ant thak |l yuliultey paver 1toheé sbattrated2opftiide
culture pond 10. Thus, the water is sinultaneously punped fromthe entire
area of theaeuhtire pppardOusnt0.t HEhe rHetaipiqe dpprr8ius The iwatogre raiiesd
drawn into the inlet pipe line 30 flows 15 through the filter unit F, which
renoves Ssuspenfietl supst dficest, ftomirdeiwatipe. 1hhen3Phendatee dhbiwt thierigh
the ejector E, air in introduced into the water, and the water is thus

aer at ed andlinfehOdaseheerjeectednteheachtdhrepdry stiss Wireerevanttetveihe
line 50 into the culture pond 10. Because the outlet ports 55 are 20

posi ti oned 3BBsERMEEN § Lhigsriajedder dEpe Bt ety ge theecubbuapdarke
outlet pipe_lipe 50.is laid sybstantially fully qver  the bottom 12 of the

culture pondC1ERte Hd e drdtddPhieet 18 3QithIuHedi dEdpPPEE ST fom tHEe

outlet pipe.linge 50 to e entire ,, . ,
PP in e% ports tB are positioned at substantially equal spaced

10 intervals over the inlet pipe line 30, and the inlet pipe line
30 is laid substantially fully over the bottom 12 of the culture
pond10. Thus, thewater issimultaneouslypunped fromthe entire
area of the culture pond 10 into the inlet pipe line 30.

The water thus drawn into the inlet pipe 1ine‘ 30 flows

15 through the filter unit F, which removes suspended substances
from the water. When the water flows through the ejector E, air
in introduced into the water, and the water is thus aerated and
then discharged from the outlet ports 55 of the outlet pipe line
50 into the culture pond 10. Because the outletl ports 55 are

20 positioned substantially uniformly over the cutlet pipe line
50 and the outlet pipe line 50 is laid substantially fully over
the bottom 12 of the culture pond 10, the aerated water is
simultaneously supplied fromthe cutlet pipe line 50 to theentire
area of the culture pond 10,

25 ' According to the present invention, as shown in FIG. 3,
thewater isdrawn substantiallyuniformly from the entire planar
areaof the culturepond 10 anddischarged substantiallyuniformly

into the entire planar area of the culture pond 10. Therefore,



area of the culture pond 10. 25 According to the present invention, as shown
in FIG 3, the water is drawn substantially uniformly fromthe entire

pl anar area of the culture pond 10 and di scharged substanti al
into the entire planar area of the culture pond 10. Therefore,
circulating water flows are devel oped inl@ wi de range within

pond 10, unlike the culture pond with the conventional aerati

ly uniformy
10 no

the culture

on appar at us

shown in FIG 4. Therefore, the soil of slanted side surfaces 11 and bottom
12 of the dift CHrEPAIdEDWetRE REPHF 2% 688G 1P S ineg swidaBiandsp WBEhdroded.
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10 10 is minimized in quantity. Since the aeration apparatus 20

15

20

25

hasthe filterunit Fconnected to the extensionpipe 40, suspended
substances caneffectivelyberemoved fromthewater inthe culture
pond 10, thus preventing the crop from suffering diseases. The
water in the culture pond 10 1is thus prevented from being
contaminated, the growth of the crop is not inhibited, and the
harvest of the crop ismaintained at a desired level. The service
life of the culture pond 10 is increased, and even when the water
in the culture pond 10 is discharged out of the culture pond
10, it does not contaminate the surrounding environment.
Accordingly, the culture pond 10 and the surrounding environment
are protected against contaminations. The inlet pipe line 30
and the outlet pipe line 50 thus disposed near the bottom 12
of the culture pond 10 are capable of efficiently aerating the
entire water in the culture pond 10.

For harvesting the crop that has been cultivated in the
culture pond 10, the three-way valve V shown in FIG. 1 is operated
to connect the inlet pipe line 30 to the drain pipe 60, and the

pump P is actuated. The water in the culture pond 10 is drawn



of the culture pond 10 are capable of efficiently aerating the entire water
in the culture pond 10. 25 For harvesting the crop that has been cultivated
inthe culture pond 10, the three-way valve V shown in FIG 1 is operated
to connect the inlet pipe line 30 to the drain pipe 60, and the punmp Pis
actuated. The water in the culture pond 1Q is drawn 11 fromthe inlet

ports. 35 of the inlet pipe |line 30, and discharged through the drain pipe
60 into a canal 70 which is positioned adjacent to the culture pond 10.

Al t er nati vefyom tiie: wallet poobs Ihefcthd dhe epopdpd O iray 3be aid@idiedtHatigedany
of various drainage 5 facilities such as a drainage ditch, a drai nage pipe,
or the |ikehrThehetbeedrihe pepat bOniappar atarsa P07 @Gedarati nig e siHe orprdesent
i nvention doubles as a drainage facility. Although a certain preferred
enbodi ment afjabenpresdite ciavente bontdd bedd tehrmat iamed WesbeibatdeY fxst ai | ,
it should be 10 understood that the present invention is not limted to the
above enbodinemulbure wnddd vhdngesizmidebdinticcanvons gyl dges kel nadrer ei n
w t hout departing fromthe scope of the technical concept described and

i |l ustratedfrpliheiappengddasl & & aideger iGitichn, a sidideds mjPe AL shiapes,
structures, and materials which are 15 not directly referred to in the
descri pti onlak@- drEReR9ECERouFBe BETRRLeRpREPadaty St 0 afdariHthescopR of
t he techni cal con of the present inventiaon insofar as they have the

sane functiBh®>&h egh¥e§§ﬁ€nr§9H %§3%3u§[§§%&§ﬂgq %%ﬁﬁ'For_exanple,
connect ed. and ML RORBER OF CERE SPamp P e b BHAFAERE ] T FFTTREE uni
Finaybechangggegggggjggg gggﬁ'sﬂgﬁnﬁgﬂyeég%}ibed.in detail, it should be
10 understood that the present invention is not limited to the above
embodiment, but various changes and modifications may be made
therein without departing from the scope of the technical concept
described and illustrated in the appended claims, description,
and drawings. Any shapes, structures, and materials which are
15 not directly referred to in the description and drawings should
be interpreted to fall within the scope of the rechnical concept
of the present invention insofar as they have the same function
and the same result as the present invention. For example, the
order in which the pump P, the ejector E, and the filter unit
20 F are connected, and the number of the pump F, the ejector E,
andthe filterunit Fmaybe changedinvariousways. Theconnected
position of the valve V and the structure of the valve V may
alsobechangedinvariousways. ThevalveVmayevenbeeliminated,
and the connections between the pipes 30, 50 and 60 may directly
25 be changed to selectively supply water to the culture pond 10
and discharge water from the culture pond 10. While the inlet
pipe line 30 and the outlet pipe line 50 are installed in the

planar area over the entire bottom 12 of the culture pond 10



position of the valve V and the structure of the valve V may al so be
changed in various ways. The valve V nay even be elimnated, and the
connections between the pipes 30, 50 and 60 may directly 25 be changed to
sel ectively supply water to. the culture pond 10 and di scharge water from
the culture pond 10. Wiile the inlet pipe& |line 30 and the outlet pipe line
50 are installed in the planar area over the entire bottom 12 of the
culture pond 10 12 _in the illustrated enbodinment, the inlet pipe Iine 30
and the out® eihiidel 15 Hea 5ed el PRI neRt al Fhel hlat m%rlw%éﬂg\ﬁé{d ghe
portion of the bottom 12 of the culture p % g 10. As descri bed above, the
present i nV&httoh REPEr lPﬁe505m?8IP8mﬂH§ & 95ﬁt&@e§ P@fﬁa§|%ﬁ§Qtﬁ¥q nlfet

ipe line and the outl are nstalled in the culture pond to
grQM/ln mai%ﬁr?+%ﬁ1?% %%GPEEEEO gad°§n3 SUH&ALGE &arst dd wat er Pnto t he

| t d, th t d d d h d at I
locations in' the A0 SEEEdM eﬁ%&oéﬁa“?h § Bebaran i oty PR ek 399 1 ove
in a mnde £f§b¥$h§eagguhga%%germnse t end to erode the S|d¢ surfaces and

bottonlof t refore, undesirable sludge is prevented from

being formed on the b@&he@ Phet ?El‘é‘ﬂl %g&% RRd. 5 ‘i‘:h%”'oh%%tfgﬁ%ea”ldl&é‘e

surroundi ng. envi ronn”ent thereo rot ect e agal nst contam nati ons

and the seré&@%nsttfaql% LAQ LM T 4 B%@wd Wﬁ%ﬁ@erﬂdfﬁt% t|vat|ng

time the water in the culture pond 158 aerate as requir
the crop i ﬁ@%n‘%ﬂdi‘i%ﬁa&%@daer‘@@@cﬂ%'a%rt&E@%h@@x‘ifﬂﬁk@%nc?%hb%@éﬁé&g

process, after 20 a cultivating period is over, it has béen necessary to
renove can be drawn and discharged at a plurality of locations in the
10 culture pond, without developing circulating water flows in a
wide area which would otherwise tend to erode the side surfaces
and bottom of the culture pond. Therefore, undesirable siudge
is prevented from being formed on the bottom of the culture pond,
the culture pond and the surrounding environment thereof are
15 protected against contaminations, and the service life of the
culture pond is increased, while at the same time the water in
the culture pond is aerated as required for cultivating the crop
in the culture pond.
According to the conventional cultivating process, after
20 a cultivating period is over, it has been necessary to remove
the sludge formed on the bottom of the culture pond with a
significant expenditure of both time and labor, and also to expose
the culture pond to sunlight after the sludge has been removed
in order to prepare the culture pond for a next cultivating cycle.
25 According to the present invention, because the sludge formed
on the bottom of the culture pond is extremely reduced, the time

and labor that needs to be consumed to prepare the culture pond

for a next cultivating cycle is reduced, and hence the culture



the sludge formed on the bottomof the culture pond with a significant
expenditure of both tinme and | abor, and also to expose the culture pond to
sunlight after the sludge has been renpbved in order to prepare the culture
pond for a next cultivating cycle. 25 According to the present invention,
because the sludge formed on the bottomjaf the culture pond is extrenely
reduced, the tine and | abor that needs to be consuned to prepare the
culture pond for a next cultivating cycle is reduced, and hence the culture
13 pond capcb@ BEERSK e dphrashard ehopekirofef oi o tfi9ke %'rt&ﬁﬁtiﬁgtiﬁ?cr op
again. Accordingly, the culture pond has an increased productivity. (2
Since the aeratbgnagppar.at iechbasihhieyfi thercubthreSpbAaonpser aheththeseka,
suspended substances which woul d be responsible for diseases of the crop
can easily beodemied@at. a |ow cost fromthe water in the culture pond

wi thout the need for a separated dedicated filtering facility. (3) Because
t he aerati on appar(@jussiaccer dhagatvathenpraggentatid hasertheonticdmebeunsed to
drain the water fromthe culture pond at the tinme of harvesting. the crop

t hat hasb beémncoulpoinadtest therehs, c upandashd subsy aaddist | ehath dmgiahebe
facility such as a tenporary nobile pu is not required to be installed.
15 | ndustri &espopsidds |fay ditkeasess it thevelpPoRans cappilivc kbl serovan at
aeration apparatus suitable for use with a culture pond for cultivatin a
crop such ag 3RV APSTaRBCR Rt KL Hahes uddug e pond, aiddoudy ébeugmg

such an aeration apparatus, 20, i , .
for a separated dedicated filtering facility.

(3) Because the aeration apparatus according to the present

10 invention can be used to drain the water from the culture pond
at the time of harvesting the crop that has been cultivated in

the culture pond, any additional drainage facility such as a

temporary mobile pump is not required to be installed.

15 | Industrial Applicability
The present invention is applicable to an aeraticn
apparatus suiltable for use with a culture pond for cultivating
a crop such as shrimps and a method of harvesting a cultivated

crop using such an aeration apparatus.



14 CLAIMS 1. An aeration apparatus for aerating water in a culture pond
for cultivating a crop therein, conprising: 5 an inlet pipe line disposed in
said culture pond; a punp for drawing in the water fromsaid cul ture pond
through said inlet pipe line; an ejector for mxing air wiwth the water drawn
by said punp; and 10 an outlet pipe line qgsposed in said culture pond for
di scharging the water which has been aerated by said ejector into said
culture pond; wherein said outlet pipe line is installed near the bottom of
said culture pond so as to spread in a (@lAaMMSextending over 15 the bottom
of said culture pond, and has a plurality of outlet ports defined in
respective portions of said outlet pipe line for discharging the aerated
water into said culture pond through said respective portions. 20 2. An

aeration apparatus adcokulizuyatdonl apparatushéoei sersdirdy waket i pechifgrd S
installed near the bottomof said culture pond so as to spread in a plane
ext endi ng over Rard ot GMlotvating & uinopr éhpoailn, anchgwis imqal ural ity of
inlet ports defined in respective portions of said inlet pipe |line for
drawing in 25 the wat&r 1pie Bipel ldne diepoaddt tm csmid sailturespeatii ve
portions. 3. An aeration apparatus according to claim1 or 2, further
conprising a filter @nPVTPOfOF cREAMITY dBspbadedt sxbitameses df caitibe pdred

wat er drawn fr(%ﬁf%%é% %gkauiglggngggé1H%%%g said inlet pipe

an ejector for mixing air with the water drawn by said
pump; and
10 an outlet pipe line disposed in said culture pond for
discharging the water which has been aerated by said ejector
into said culture pond;
wherein said outlet pipe line is installed near the bottom
of sald culture pond so &s to spread in a plane extending over
15 the bottom of said culture pond, and has a plurality of outlet
ports defined in respective portions of said outlet pipe line
for discharging the zerated water into said culture pond through

said respective portions.

20 2. An aeration apparatus according to claim 1, wherein
said inlet pipe line is installed near the bottom of said culture
pond so as to spread in a plane extending over the bottom of
said culture pond, and has a plurality of inlet ports defined
in respective portions of said inlet pipe line for drawing in

25 rthewater fromsaidculturepondthroughsaidrespectiveportions.

3. An aeration apparatus according to ¢lzim 1l ox 2, further

comprising a filter unit for removing suspended substances from



line. 4. An aeration apparatus according to claiml1l or 2 or 3, 5 wherein
said punp serves as a punp for draining water fromsaid culture pond when
the crop is harvested, by drawing in the water fromsaid culture pond
through said inlet pipe line. S. An aeration apparatus according to claiml
or 2 or 3, 10 further conprising a drain pgpe for draining the water in
said culture pond, said drain pipe being connectable to said inlet pipe
line through a valve. 6. An aeration apparatus according to claimz2, further

15 conpri sing anRrV4eet iMAuRetréRIsaGVell tar&athdthsshgh iddiel 1APEE Hipe?. AN
aeration apparatus according to claim1, further conpriSing a protective net
for covering eagheof said outlet ports.

4. An aeration apparatus according to ¢laim 1 or 2 or 3,
5 wherein said pump serves as a pump for draining water from said
culture pond when the crop is harvested, by drawing in the water

from said culture pond through said inlet pipe line.

S. An aeration apparatus according to claim 1 or 2 or 3,
10 further comprising a drain pipe for draining the water in said
culture pond, said drain pipe being connectable to said inlet

pipe line through a valve.

6. An aeration apparatus according to claim 2, further

185 comprisingaprotective net for coveringeachof saidinlet ports.

7. An aeration apparatus according to claim 1, further
comprising a protective net for covering each of said outlet

ports.



