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[Title of the invention] Apparatus for subnerging planting panel into

diquid [Field of the invention] 5 The present inventi onséed_lat 5 to an
apparatus for subnerging a planting panel planteQ @i @ 8/8nS0ihtvi quid
such as water, acqueous culture solution, liquid-fertilizer, insect’icide

solution, or others for the purpose of exterm natin @gﬂs Injurious to

pl ants or supplying | eaves of plants with liquid fertrlizer. 10 [ﬁcﬂnﬁéure
of the ﬁﬂﬂé o %Lﬁ{b@lﬁﬂﬁ ntor of the present invention discl (ﬂﬂd r ra
or ex

met hod ermnating pests provided with organs for tracheal

respirati on AppatatnisSobsubongrging iptantingepanelgntodiquidnt s under their
attack for a desired period of tinme in aqueous solution having a certain
concentration with no harmto the plants. 15 The inventor also disclosed a

devi ce fipieldUWitheGnienflon]t S. where hydroponics plants are planted on a
pl anti ng panel floating on culture liquidin a culture
5

The present invention relates to an apparatus for submerging a planting
panel planted with plants into liquid such as water, acqueous culture solution,
liquid fertilizer, insecticide solution, or others for the purpose of exterminating

pests injurious to plants or supplying leaves of plants with liquid fertilizer.

10 [Disclosure of the prior art] _
The inventor of the present invention disclosed earlier a method for
exterminating pests provided with organs for tracheal respiration on plants by
completely submerging the plants under their attack for a desired period of time
in aqueous solution having a certain concentration with no harm to the plants.

156 The inventor also disclosed a device for submerging plants, where hydroponics
plants are planted on a planting panel floating on culture liquid in a culture
tank, and the planting panel with plants is manually pushed down deep into the
culture liquid through a push frame and locked in position at a desired depth
with setscrews for a desired period of time.

20 With the prior device, however, manually pushing down a planting panel
with plants through a push frame deep into aqueous solution requires much
physical effort. This problem is serious especially with a large hydroponics
system where a number of planting panels float in a large culture tank.

25 [Objects and summary of the invention]

An object of the present invention is to make easy the work for pushing
down é. planting panel with plants deep into liquid. Another object of the present
invention is to protect creeping-type plants such as strawberry or others from
being damaged when they are moved away or into liquid in a tank.

30 According to one aspect of this invention, there is provided on apparatus
for submerging .a planting panel with plants into liquid comprising : a tank

filled with liquid; a planting panel planted with plants which floats on the



ank and the planting panel with plants_is nanually pushed down deep into
{he culture liquid through a push frane and | ocked in position at a desired
depth with setscrews for a desired period of tine. 20 Wth the prior
devi ce, however, manual ly pushing down a planting panel with plants through
a push frane deep into aqueous solution requires nuch physical effort. This
problemis serious especially wwth a | arge hydrOponics system where a
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I nvention, there is provided on appar atus for subner gkng a planting panel
with pl #aié pleamding panelcenplosiergd. Thisnapparatus makes easy the work for
submerging a planting panel into liquid. This merit is significant especially for a
large hydroponics system where a number of planting panels float on the surface
of the liquid in a large tank and they have to be submerged into the liquid.
| According to another aspect of this invention, there is provided an
10 apparatus for submerging a planting panel with plants into liquid as above-
described, wherein said tank is a box with open top, and said planting panel
attaches on its both said ends respectively one end of each of flexible protection
films which extend the other end of each thereof out of said tank over the tank
wall and are supported so that go out of or come in said tank as said planting
15 panel ascends or descends in said tank. The apparatus protects creeping-type
plants such as strawberry or others by protection films from being damaged
while they are moved up and down in the tank.
In the apparatuses according to the present invention, "A tank filled with
liquid” may be an ordinary culture tank of a hydroponics or a special tank

20 specifically designed only for the purpose of submerging plants.

[Brief description of the drawing]
FIG.1 is a longitudinal section showing one embodiment of an apparatus
according to the present invention;
25 FIG.2(a) is an enlarged, cross-sectional view as taken along line A-A of
FIG.1; |
FIG.2(b) is an enlarged (but partly omitted), front elevational view of a
guide pipe of a locking device;
FIG.2(c) is an enlarged, plan view of a ratch;
30 FLG.3 is an enlarged (but partly omitted), cross section showing another
embodiment of an apparatus according to the present invention;

FIG.4 is an enlarged, cross-sectional view showilig a still another



filled with liquid; a planting panel planted with plants which floats on

t he surface of the liquid in said tank; neans for supplying or

di scharging said liquid in the tank so that the surface of said liquid is
rai sed or |owered; and neans for tenporarily 1ocking said planting panel so
as not toraise it to the liquid surface in position at a desired level in
said tank when said liquid surface and thereby 5 said planting panel are

| ower ed. '@ﬁé}ﬁa‘; Hﬂ?g éd'l?ﬂﬁf ' .a planting panel
into |i C?l% 'S n%#tappggélﬁbsﬁ?ﬁ()crant g@%ﬁ%%gléfy or egﬂt arge hydroponics
syst em wher eFEGAuishan exilapgedit crogssentional view showing a fnfther enbodemendui d
in alarge tank and thei; ave tﬂlbe subqerged into the liquid. According to
anot her %3 @ReBpPralig;acc ﬂ&é‘ﬁtff"o e Preeatig E?B‘de_@&dan 10 apparatus for
subner gi ng aFph@tish P a8klargeld) BodBisectihal | Vit dsBowideVa- still further

5 embodiment of an apparatus according to the present invention.

[Detailed description of the embodiments]
EXAMPLE 1:
An embodiment of an apparatus for submerging a planting panel with
10 plants into liquid according to the present invention is described below. FIG.1
shows a hydroponics culture tank1, which is a large oblong box with open top.
The culture tank 1 is filled with culture liquid 2, and floating on the surface of
the culture liquid 2 are a number of planting panels 3 which are square plates
made of foamed styrene as neighbored to each other side by side in the direction
15 of the culture tank's longer axis. Each planting.panel 3 has a number of holes in
it such that plants are inserted and secured in the holes while their roots are
immersed in the culture liquid 2 thereunder.
Now described is a device for supplying or discharging culture liquid which
moves the culture liquid 2 in and out of the culture tank 1 through a closed
20 circuit. A storage tank 4 is provided at the side of the culture tank 1 such that it
is lower in position than the culture tank 1. A pump 5 is provided on the top of
the storage tank 4, and a suction pipe 6 extends vertically from the suction inlet
of the pump 5 with its free end near the bottom within the storage ténk 4. A
supply pipe 7 extends from the outlet of the pump 5 with its free end near the
25 bottom within the culture tank 1. An overflow pipe 10 connects between an
overflow port 9 at a higher position in a wall of the culture tank 1 and a return
inlet (8) in a wall of the storage tank 4. With this arrangement, the pump 5
sucks the culture liquid in the storage tank 4 into the suction pipe 6 and then
forces it through the supply pipe 7 to the culture tank 1. The culture liqﬁid in
30 the culture tank 1 overflows from the overflow port 9 through the overflow pipe
10 back to the storage tank 4, completing a circulation of the culture liquid. The

culture tank 1 is also provided with a return outlet 11 at a lower position in its



descri bed, wherein said tank is a box with open top, and said planting
panel attaches on its both said ends respectively one end of each of
flexible protection filnms which extend the other end of each thereof out of
said tank over the tank wall and are supported so that go out of or cone in
said tank as said planting 15 panel ascends or descends in said tank. The
apparatus protects creeping-type plants such as strawberry or others by
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tank. I n the apparatuSes a g to the present invention, "Atank filled
with |i detweentthehretam ontletdilyamd the overfiow piped thIheostonage tankat ispadsoal

[Brier aubEded pah Brdonn BipeAdnaF ifa kottam L 5 T ongit udi nal - Secti o showi ng
TS 5789, AL 9IRS g B YRR s s
5 of the culture ]i%uiil is decreased and is locked so as not to rm%e to the liquid
surface in position at a desired level. Described below is the construction of a
locking device to make this possible. Referring to FIGS. 2(a) and 2(b), for each
planting panel 3, a pair of support boards 14 are installed respectively on the
outside surfaces of the both side-walls of the culture tank 1. A guide pipe 15 is

10 installed vertically on each support board 14. A pair of ropes 16 are attached to
each of the both sides of the bottom of the planting panel 3 such that the
planting panel 3 can be pulled down evenly by the four ropes 16. A pair of
pulleys 17 are provided on each of the both sides of the bottom of the culture
tank 1. Another pair of pulleys 18 are provided on each of the tops of the support

15 boards 14. Said two pairs of the ropes 16 are threaded down and over the pulleys
17, then up along the inside surfaces of the walls, and then down over the
pulleys 18. The pair of the ropes 16 as passing the pulleys 18 are combined into
a main rope 19. The main ropes 19 are threaded into the guide pipes 15, where
they are connected to weights 20.

20 A bracket 21 is attached to each of the guide pipes 15. A solenoid 24 is
installed horizontally on each of the brackets 21. A two-prong ratch 22, as shown
in FIG. 2(c), extends from each of the movable iron cores of the solenoids 24
through a slit 23 into each of the guide pipes 15. The ratches 22 are normally
pulled back by springs 25.

25 The two prongs of each ratch 22 have such a clearance between them that
they will not interfere with the main rope 19 but can prevent the weight 20 from
going up.

Each of the bracket 21 is installed at such a position that, when the surface
~ of the culture liquid in the culture tank 1 is lowered to a desired level, the ratch

30 22 is directed just above the weight 20.

The bracket 21 may be installed such that its position can be adjusted as
the desired level of the culture liquid changes with different types of plants. In



FIG1;, FIG2(b) is an enlarged (but partly onitted), front elevational view
of a guide pipe of a locking device; FIG 2(c) i's an enlarged, plan view of
a ratch; 30 FLG 3 is an enlarged (but partly omtted), cross section
show ng anot her enbodi nent of an apparatus according to the present

I nventi on FIG 4 is an enlarged, cross-sectional view showing a still

anot her enbodi ment of an apparatus according to the present invention;
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positions of the bracket 21.

In operation of the above-described apparatus, when the pump 5 is stopped

and the return valve 12 is opened, the culture liquid 2 in the culture tank 1

5 starts flowing through the return pipel3 into the storage tank 4. As the level of
the culture liquid 2 in the culture tank 1 decreases, plants P on the planting
panels 3 descend, and the ropes 16 and the main ropes 19 are tucked up by the-
descending weights 20 in the guide pipes 15.

When the level of the culture liquid 2 in the culture tank 1 is reduced to a

10 desired level, the return valve 12 is closed. Then the s_olénoids 24 are excited to
drive the two-prong ratches 22 through the slits 23 into the guide pipes 15 in
their loc]ﬁng positions (as shown in dotted lines in FIG. 2(b)), where the two
prongs of the ratches 22 are not interfering with the main ropes 19 but will
prevent the weights 20 from going up.

15 Then the pump 5 is started. The culture liquid in the storage tank 4 is
transferred through the suction pipé 6 and the supply pipe 7 into the culture
tank 1. While the level of the culture liquid in the culture tank 1 increases, the
planting panels 3 are retained in the lower position because the weights 20 are
prevented from going up, and eventually the whole plants P are submerged in

20 the culture liquid. :

As the pump 5 keeps operating, the culture liquid overflows through the
overflow port 9 into the storage tank 4, keeping the level of the culture liquid in
the culture tank 1 constant at the height of the overflow port 9, keeping the
plants P completely submerged in the culture liquid long enough to exterminate

25 pests provided with organs for tracheal respiration on them.

After a required period of time, the solenoids 24 are de-energized, allowing
the springs 25 to pull back the ratches 22, thus allowing the planting panels 3 to
ascend to the liquid surface by their buoyancy.

EXAMPLE 2:

30 In FIG. 3, another embodiment of an apparatus according to the present

invention is shown, where the ratches 22 of said EXAMPLE 1 are replaced with

a retaining pins 22a fixed on the outside surfaces of both side-walls of a culture



FIG 6 is an enl arged, cross-sectional view showng a still further 5

enbodi nent of an apparatus according to the present invention. [Detailed
description of the enbodi mrents] EXAMPLE 1: An enbodi nent of an apparatus
for subnmerging a planting panel with 10 plants into liquid according to the
present invention is described below. FIG 1 shows a hydroponics culture
tankl, which is a |large oblong box with open top. The culture tank 1 is
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their rqﬁ;@Z@.e imersed in the culture liquid 2 thereunder. Now described
Is a device T0r supplying or discharging culture liquid which

5 EXAMPLE 3: | :

Still another embodiment of an apparatus according to the present
invention is described below. FIG. 4 shows a culture tank 1b filled with culture
liquid 2b, and a number of planting panels 3b with plants Pb floating on the
culture liquid 2b and capable of moving up and down in the culture tank 1b. The

10 planting panels 3b are a hollow box made of synthetic resin and have
respectively fluid chambers 26b in them. When the fluid chambers 26b are filled
with air, the planting panels 3b surface, and when filled with water, they
submerge. A long air tube 27b is attached vertically to the top of each of the .

- planting panel 3b such that each fluid chamber 26b connects via the tube 27b up

15 to the atmosphere. A short water supply/discharge tube 28b is vertically
inserted through the top of each of the planting panels 3b deep into each fluid
chamber 26b. A flexible hose 29b is connected between the upper end of each of
the water supply/discharge tubes 28b and a reversible pump 31b with a valve
30b arranged between the hoses 29b and the pump 31b. A supply/discharge pipe

20 32b is attached to the reversible pump 31b with its free end extending down into
a water tank 33b.

Suppose that the planting panels 3b are floating on the surface of the
culture liquid 2b in the culture tank 1b as shown in FIG. 4. When the valve 30b
is opened and the pump 31b is forward-operated, the water in the water tank

25 33b is transferred through the flexible hoses 29b and the water supply/dischai'ge
tubes 28b into the fluid chambers 26b. The air in the fluid chambers 26b is
expelled by the incoming water out to the atmosphere via the air tub.es 27b.

When the fluid chambers 26are filled with water, the planting panels 3b
start submerging into the culture liquid 2b. When plants Pb on the planting

30 panels 3b are completely submerged, the reversible pump 31b is stopped and the
valve 30b is closed. The plants Pb are kept submerged 1ong enough to

exterminate pests with organs for tracheal respiration on plants.



noves the culture liquid 2 in and out of the culture tank 1 through a

<l osed 20 circuit. A storage tank 4 is provided at the side of the culture
tank 1 such that it is lower in position than the culture tank 1. A punp 5
is provided on the top of the storage tank 4, and a suction pipe 6 extends
vertically fromthe suction inlet of the punp 5 with its free end near the
bottomwi thin the storage tank 4. A supply pipe 7 extends fromthe outl et
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In FIG. 5, further embodiment of an apparatus according to the present
invention is shown, where a long air supply/discharge tube 34c is attached
vertically to the top of each of a number of planting panels 3¢ and a short liquid

10 tube 37c is attached vertically to the bottom of each of the planting panels 3c.
The air supply/discharge tube 34c connects to a fluid chamber 26¢ of each of the
planting panels 3c at its lower end, and its upper end branches into two smaller
tubes 35c and 36¢. Each of the liquid tube 37c connects to the fluid chamber 26¢
at its upper end and is open to culture liquid 2¢ at its lower end. A flexible hose

15 38c connects between each of the tubes 35¢ and an air pump 40c with a valve 39¢
arranged between said hoses 38c and said air pump 40c. Each tube 36c¢ is
provided with valve 41c in its middle and its free end is open to the atmosphere.

Suppose that the planting panels 3c are floating on the surface as shown in
FIG. 5. When the valves 41c are opened, the culture liquid 2c¢ enters the fluid

20 chambers 26¢ via the liquid tubes 37c, expelling the air from the fluid chambers
26¢ through the tubeé 36¢ to the atmosphere. When the fluid chambers 26¢ are
filled with the culture liquid 2c, the planting panels 3¢ submerge. After a
desired period of time, the valves 41c are closed, the valve 39cis op ened, and the
air pump 40c is operated. The air is forced through the flexible hoses 38c, the

25 tubes 35¢c and the air supply/discharge tubes 34c into the fluid chambers 26c,
expelling the culture liquid 2¢ there out of them. When the fluid chambers 26¢
are filled with air, the planting panels 3c surface. Then the air pump 40c¢ is
stopped and the valve 39¢ is closed.

EXAMPLE 5:

30 Still further embodiment of an apparatus according to the present

invention is described below. This example is intended to add some features to

the apparatus as shown in FIG. 3, so that strawberry or other creeping-type



3 wall. A return pipe 13 provided wwth a return valve 12 in its mddle
connects between the return outlet 11 and the overflow pipe 10. The storage
tank 4 is also provided with a drain pipe 13 at its bottom According to
the present invention, a planting panel 3 descends as the level 5 of the
culture liquid is decreased and is | ocked so as not to raise to the liquid
surface in position at a desired |level. Described belowis the construction

0 o5 | 5 g ARl taghil y S LRSS (USRI U,

2(b), f eac I'ant'1 ng parre sup 14 are 1nst
r espect itankyasotheyheuhmesge andsurfacesrepeat édlyom it. Rieferring te FIG. Gha mairtofr e

tlzn k Alb&ﬁlg gn}quqggb eg%(?tgipéoé?fé]ﬁ% tggld,l[@d sy\ﬁ%ﬁ%h%%Jels}ﬂl Are %‘%%Qné&f B%ﬁzo%%gflg
above and beyond the both side-walls of a tank 1d. Each roll has a shaft 43d in it
5 as its core and is supported by the shaft 43d. Each shaft 43d is provided with a
friction device. A pair of rolls of flexible protection films 42d are partly unrolled
and their film ends are connected respectively the both sides of the planting
panels 3d. | _
When the planting panels 3d descend as the level of culture liguid
10 decreases, the protection films 42d on either side are party unrolled from the
rolls, carrying any horizontally-grown creeping-type plants safely on it into the
tank 1d. When the planting panels 3d are freed to surface, the shafts 43d are
rotated and the unrolled parts of the protection films 42d are tucked up.
With another version of the embodiment, a pair of sheets of protection
15 films may be used in place of a pair of rolls of protection films, and rod weights
may be used respectively to tension the sheets. Specifically, said sheets of
protection films extend over side-walls of a tank, and have their one ends
connected respectively to both sides of a number of planting panels, their middle
parts guided by guide rolls, and the other ends of them pulled down by the rod
20 weights. When the planting panels start surfacing, the protection films
temporarily become loose but are soon tensioned again by the work of the rod
weights.

[What is claimed is] _
25 1. An apparatus for submerging planting panel planted with plants into
liquid comprising:
a tank filled with liquid; .
a planting panel planted with plénts thereon which floats on the surface of
the liquid in said tank;
30 means for silpplying or discharging said liquid in the tank so that the
surface of said liquid is raised or lowered; and '

means for temporarily locking said planting panel so as not to raise it to
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each of the both sides of the bottom of the planting panel 3 such that the
pl anting panel 3 can be pulled down evenly by the four ropes 16. A pair of
pul l eys 17 are provided on each of the both sides of the bottom of the
culture tank 1. Another pair of- pulleys 18 are provided on each of the tops
of the support 15 boards 14. Said two pairs of the ropes 16 are threaded
down and over the pulleys 17, then up along the inside surfaces of the
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passing t are conbined into a main rope 19. The nmain ropes 19
are t hr sastfate and therxehyusaid plapding paneharelowesedar e connected to wei ghts
20. 20 A bracket 21 is attached to each of the guide pipes 15. A
solenoid 24 is installed horizontally on each of the brackets 21. A
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iron cores of the solenoids 24 through a slit 23 into each of the guide
pi pesh 13iquidccompyRing:22 are nor mal | y pull ed back by springs 25.

a tank filled with liquid;
a planting panel planted with plants which is arranged movable vertically
in said tank, said planting panel having fluid chamber therein and having such
a weight that it ascends to the liquid surface when said chamber is filled with
10 air and descends when said chamber is filled with liquid; and

means for selectively supplying liquid or air into said chamber.

3. An apparatus for submerging a planting panel planted with plants into
liquid as defined in claim 1 or 2, wherein said tank is a box with open top, and
15 said planting panel attaches on its both said ends respectively one end of each of
flexible protection films which extend the other end of each thereof out of said
tank over the tank wall and are suppbrted so that they go out of or come in said

tank as said planting panel ascends or descends in said tank.
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25 The two prongs of each ratch 22 have such a cl earance between t hem
that they will not interfere with the main rope 19 but can prevent the

wei ght 20 from goi ng up. Each of the bracket 21 is installed at such a
position that, when the surface of the culture liquid in the culture tank 1
is lowered to a desired level, the ratch 30 22 is directed just above the
wei ght 20. The bracket 21 may be installed such that its position can be
adj ust eABStralef] desired level of the culture liquid changes with different
types of plants. In 4 this case, a plurality of slits are provided to
cover the rahgeanpanatysdoarsyibmerging: a Mlanting panel gdanted with plants into

liquid comprises a tank filled with liquid, a planting panel planted with plants

thereon which floats on the surface of the liquid in said tank, means for

5 supplying or discharging said liquid in the tank so that the surface of said liquid

is raised or lowered, and means for temporarily locking said planting panel so as

not to raise it to the liquid surface when said liquid surface and thereby said

planting panel are lowered.

Said apparatus makes easy the work for submerging a planting panel into

10 liquid for the purpose of exterminating pests injurious to plants or supplying
leaves of plants with liq‘uid fertilizer.
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I n operatlon of the above-described appar at us,
and the return valve 12 is opened,

the | evel

when the punp 5 is stopped

the culture liquid 2 in the culture tank
1 5 starts flowing through the return pipel3 into the storage tank 4. As

of the culture liquid 2 in the culture tank 1 decreases,

pl ants P

on the planting panels 3 descend, and the ropes 16 and the main ropes 19
are tucked up by the descending weights 20 in the guide pipes 15. Wen the

| evel

guide pipes 15 in their
where the two prongs of the ratches

2(b)),

mai n ropes 19 but wll
the punp 5 is started. The culture |i§Wd i
transferred through the suction pipe 6 an

cul ture

FIG.1

of the culture liquid 2 in the culture tank 1 is reduced to a 10
desired | evel,

the return valve 12 is closed. Then the ids 24 are
excited to drive the two-prong ratches 22 through the slitg 23 into the
| ocking positions (gs_shown in dotfleddyines in FIG
Z are not Intélf‘i'T' ng with the
prevent the weights HO from goi g 1| 16 Then
t he sgora U is
jhe supply il e Mlipto the
\ O
o) | \
{ Ty
o
W e i \
NI TS P .
o~l| P =N
1
| VR <l
= = A
Sk ]
ol /
fg' I "
= ;
L
& | /
M Ei | ¢
I
E-I |
= 4
== 4
x| g
== | 'l
w W=
L Al
< o | <
'vl | g
LI §
< N/
T :
N LA I
' -si_ =
Q.(_‘ Il §_ vsl
= .
o | 7
. | 1
[
| 4
I R
|~ 1 V1
|rowsswsssdn
This Sheet Has Been Replac

I

|

i



tank 1. Wile the
i'ncr eases,

| evel

of the culture liquid in the culture tank 1
the planting panels 3 are retained in the | ower
the weights 20 are prevented from goi ng up,

position because

and eventual ly the whol e plants

P are subnerged in 20 the culture liquid. As the punp 5 keeps operati ng,
the culture liquid overflows through the overflow port 9 into the storage

tank 4, keeping the |evel
constant at the height of the overfl

of the cul
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I nvention is shown, where the ratches 22 of said EXAMPLE 1 are repl aced
With a retaining pins 22a fixed on the outside surfaces of both side-walls
of a culture 5 tank la. To retain in position main ropes 19a with
wei ghts 20a at its free end, one will wind the main ropes 19a around the
retaining pins 22a several turns. Qher features are substantially simlar
to those shown in FIGS. 1, 2(a), 2(b) andrgﬁ §EXAI\/PLE 3: Still another
enbodi ment of an apparatus according to t s i nvention is described
below. FIG 4 shows a culture tank 1b iII?i with culture liquid 2b, and a
nunber of planting panels 3b with pla P Cfloating on the
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culture liquid 2b and capable of noving up and down in the culture tank |Db.
The 10 planting panels 3b are -a holl ow box nmade of synthetic resin and have
respectively fluid chanbers 26b in them Wen the fluid chanbers 26b are
filled wwth air, the planting panels 3b surface, and when filled with

wat er, they subnerge. A long air tube 27b is attached vertically to the top
of each of the planting panel 3b such that each fluid chanber 26b connects
via the tube 27b up 15 to the atnosphere. A short water supply/discharge
tube 28b is vertically inserted through th !‘Eﬁ each of the planting
panel s 3b deep into each fluid _chanber 26b: Xl bl e hose 29b is
connect ed between the upper ¢ each of the water supply/discharge tubes
~28b and a reversible p & val ve 30b arranged between the hoses
29b and the punp 31b. A supph) par4&Cpi pe 20 32b is attached to the
reversible punp 3 Ib wth its ¢
33b. Suppose that the planti
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culture liquid 2b in the culture tank I b as shown in Fl G 4—Whenr—the—valve

-30AUSTRAKLAN PATTENTeOFEECE3 b i s forward-operated, the waApplicationtNoe Wat er
t SRARCE REPORT ansferred through the flexible hoses 29b| ggdobisdovsat er

S v/ di's [ bes 28b into The flurd_chanbers 2bb. The air Tmt
fU}Squﬁ/C nﬁ‘g’?’ég‘ié‘%ﬂ‘lQE%qT@“WaPWé’fF‘HEGMWQﬁW&E@?ﬂout to the at rrogge)here
Vi a Algppatatusifoldabmergihg a\Piidfing piiellpldated vt PIEART S0 £iBuid tompristd £ liquid,
tNstariting PireD@) PIAMEd witls Plaits Meteof uﬂaﬂﬁ 1164t5'6h thé E&flaw@f tﬁlél u}u'rl{ iﬁs s hill fA gah%?mga
p'@rﬂﬁsﬁhﬁ O&id iRid4asntizne ROapedtha taluAiq of UiP nﬁﬁ@ g; %
rle foclamgﬁw ﬁ@pahae&a%@maisbﬁ VL i 58 Sui %‘5‘ Tertl
arsg,d in BRELIRSkele@Nd enough to ext erm nat e pests Wt gans

t

r%‘d‘%haﬁﬁ %Qkésaéaé)plﬂe %rk%%%ﬁlergﬁ'ng a planting panel into liquid for the purpose of exterminating pests
injurious to plants or supplying leaves of plants with liquid fertilizer.
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When the vale 30b is opened and the reversible punp J1BEPEAGEENTSHEET efd,
the water in the fluid chanbers 26b is di scharged to |t hE wa 13,
and the air is drawn into the fluid chambers 26b via |the aig MAYOREH027b.
When the fluid chanbers 26b are filled with air, the |pljanti ng panel s |3b

ascend to the liquid 5 surface. Then the reversible dunp 31b 1s stopped and
the valve 30b is closed. EXAMPLE 4: In FIG 5, furthgr_enbodi nent of a
apparatus according to the present invention is shown, where a long arr

suppl y/ démﬂéwasﬂ hétse aéﬁxd?daﬂrbﬁpﬁ%@iﬂgraft!tﬁé!d dreddes dfabecfideashllobf a
nunber of planting panels 3c and a short liguid 10 tube 37c is attached

verti cal tank as they submenge andagurface repeatedhy imit- feferungdo Fite Gig pair of

R st s G L S e Sl

smal | er abédwsadBbeyondIhie bokhchdeiwadlheof adunit 1didEadveolt haserskaftotIdin it
LU chaber 2c 21 54 hoebbhgh 7 the ot 4S8 RatR St 55 1 38 Thn 'S
friction device. A pair of rolls of flexible protection films 424 are partly unrolled

~and their film ends are connected respectively the both sides of the planting
panels 3d.

When the planting panels 3d descend as the level of culture liquid
decreases, the protection films 42d on either side are party unrolled from the
rolls, carrying any horizontallj—grbwn creeping-type plants safely on it into the
tank 1d. When the planting panels 3d are freed to surface, the shafts 43d are
rotated and the unrolled parts of the protection films 42d are tucked up.

With another version of th.e.embodiment, a pair of sheets of protection
films may be used in place of a pair of rolls of protection films, and rod weights
may be used respectively to tension the sheets. Specifically, said sheets of
protection films extend over side-walls of a t_ank, and have their one ends
connected respectively to both sides of a number of planting panels, their middle
parts guided by guide rolls, and the other ends of them pulled down by the rod
weights. When the planting panels start surfacing, the protection films

temporarily become loose but are soon tensioned again by the work of the rod

weights.
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15 38c connects between each of the tubes 35c and an air_punp 40c with a
val ve 39¢ arranged between said hoses 38c and said air p : e
36c is provided with valve 41c inits mddle.and its fre rﬁ@P‘gRﬁ%&a@g@&#@?
t he at nosphere. Suppose that the planting panels 3c are | at| ng on the
surface as shown in FIG 5. Wen the val ves 41c are opened %W
liquid 2c enters the fluid 20 chanbers 26c via the |iqui uhpq 37¢C
expelling the air fromthe fluid chanbers 26c¢c through the tubes 36¢c to the
at nosphere. Wen the fluid chambers 26¢c are filled with kheculture 1 guj
2c, theﬂhgpigag Is 3c subnerge. After a desired period of tine, the
val ves chre et ose the valve 39c is opened, and the air punp 40c is
operatell. TAe app aratdo foedsubmengihgt phartingi pheelh pdastedBavith hpladfist irtes
35¢ andlﬁt he, ai r _suppl y/ di scharge tubes 34c into the fluid chanbers 26c,
expel | i BGUhEORBFSIRE | i quid 2c there out of them When the fluid chanbers
26c are filLg gnWﬁne&'vhthtlﬂfuﬂ' anting panels 3c surface. Then the air punp
40c i s stoppe the valve 39c is closed.

a planting panel planted with plants thereon which floats on the surface of

the liquid in said tank;

means for supplying or discharging said liquid in the tank so that the
surface of said liquid is raised or lowered; and

means for temporarily locking said planting panel so as not to raise it to

the liquid surface in position at a desired level in said tank when said liquid

surface and thereby said planting panel are lowered.

2. An apparatus for submerging a planting panel planted with plants into
liquid comprising:

a tank filled with liquid;

a pl.anting panel planted with plants which is arranged movable vertically
in said tank, said planting panel having fluid chamber therein and having such
a weight that it ascends to the liquid surface when said chamber is filled with.
air and descends when said chamber is filled with liquid; and

means for selectively supplying liquid or air into said chamber.

3. An apparatus for sub'mergiﬁg a planting panel planted with plants into
liquid as defined in claim 1 or 2, wherein said tank is a box with open top, and
said planting panel attaches on its both said ends respectively one end of each of
flexible protection films which extend the other end of each thereof out of said
tank over the tank wall and are supported so that they go out of or come in said

tank as said planting panel ascends or descends in said tank.
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. S REPLACEMENT ontki
EXAMPLE 5: 30 Still further enbodinment of an appdr s—acTordimng |t

‘the present, invention is described bel ow. This exanpl ¢ i éngé qam]o ad
sone features to the apparatus as shown in FIG 3, so fhht ®*strawberry jor
ot her creeping-type 7 plants will not be damaged frpnmfraying at the

upper edges of the side-walls of a tank as they submerpe and surface
repeatedly init. Referrlnto FI G 6 apalr of I’OHS"OT TTexi bl e
protection fil m& ) > [ ‘ :

beyond t he both side- vvaIIs of a tank 1d Each roII has a shaft 43d init as
its corebstda¢ts supported by the shaft 43d. Each shaft 43d is provided with

a friction vi ce. A pai.r roll of flexi.ble tion fil.,ns .42d are
partly unr O%.De@pparatus for submerg?ng a planting pgngf piant 4 with plants ?nto

liquid comprises a tank filled with liquid, a planting panel planted with plants
thereon which floats on the surface of the liquid in said tank, means for
supplying or discharging said liquid in the tank so that the surface of said liquid
is raised or lowered, and means for temporarily locking said planting panel so as
not to raise it to the liquid surface when said liquid surface and thereby said
planting panel are lowered.

Said apparatus makes easy the work for submerging a planting panel into
liquid for the purpose of exterminating pests injurious to plants or supplying
leaves of plants with liquid fertilizer.

Figure 1
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gnd their filmends are connected respectively the both sides of the

pl anting panels 3d. Wien the planting panels 38d descend _as the | evel of
culture liquid decreases, the protection filnms 42d on:eﬁ
carrying any horizontal | y-grdwn
into the tank 1d. Wen the planti
to surface, the shafts 43d are rotatéd;and t he unrol
"protection filns 42d are tucked up. Wth anot her versifo
a pair of sheets of protection filns may be used in pllace of a pair of
and rod wei ghts may be use |
said sheets of prote
and have their

unrolled fromthe rolls,
plants safely on it

rolls of protection filns,
tensi on the sheets.
side-wal |l s of a tank,
to both sides of a nunber of planting panels,

over

guide rolls,

Speci fically,
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teenporari|ly become |oose but are soon tensioned again by the work of the

rod wei ghts.» -8--a, What is clainmed is 1. + An apparatus for submerging
a planting panel planted with plants into |iquid conpgising.—a—t-ank—+4ed
with liquid; a planting panel planted with plants the qquM@EMENfrlmEi n
the surface of the liquid in said tankz; a storage tank;
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.a return pi pe neans for flowing desired quantity of the liquid in said tank
“into said storage tank therethrough to descend the planting panel to a
desired lower |evel; a supply pipe neans for flow ng aedesi+ed uaHL

the liquid in said storage tank into said tank thereth'qugnﬁﬁé |ﬂ%%
means for tenporarily |ocking said planting panel at the,
which it is descended by fl ow ng t ha3Li qui d t hrough saild 92 ﬂqr 7080
so as to subnerge the plants on the planting panel in tihe § g in th

tank when it is flowed into the tank through sard supplly pe-TEans. 2. |An
apparatus for submerging a planting panelg={ withiplants into |iqui
conprising: a tank filled with liquid; a’pla |ng panel =ptamred wth plants

whi ch is arranged novabl e verti call yP' sax?% tank, said planting panel
having fluid chanber therein and hav_ﬁg
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a weight that it ascends to the |iquid-surface when said chanber is filled
‘'with air’and descends when said chanber :is filled with liquid; and neans
for selectively supplying liquid or air into said chanber. 3. An apparatus
for subnmerging a planting panel planted with plants into liquid as defined
inclaiml or 2, wherein said tank is a box with open top, and said

pl anti ng panel attaches on its both:égid ends respectively one end of each
of flexible protection films which extend the other end of each thereof out’
of said tank over the tank wall and are S%anrted so that they go out of or

cone in said tank as said planting panel sfir descends in said tank.
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- What is claimed is,
1.  An apparatus for submergmg a plantlng panel planted with plants into’
liquid comprising: :
a tank filled vnth liquid;

o a plantmg panel planted with plants thereon wh1ch floats on the surface
_ of the hqmd in sa1d tank

a storage tank

""a return pipe means for ﬂowmg a des1red quantlty of the hqmd in sa1d
tank into said storage tank therethrough to descend the plantlng panel to a
desn'ed lower level

storage tank mto sa1d tank therethrough and

‘a lockmg means for temporanly lockmg sa1d planting panel at the lower
- level to wluch it is descended by ﬂowmg the hqu1d through said return pipe
' means S0 as to submerge the plants on the planting:panel in the hquxd in the
tank When 1t is ﬂowed mto the tank through said supply p1pe means.

2. An apparatus for submergmg a plantmg panel planted with plants mto
lJ.qu1d compnsmg' ' ;

a tank filled with hquld . .

a planting panel planted with plants whlch is arranged movable vertically
in said tank, said planting panel havmg fluid chamber therein and havmg such
a weight that it ascends to the liquid surface when said chamber i is ﬁlled with
air and descends when said chamber is filled with liquid; and

means for selectively supplymg liquid or air into said chamber.

3. -An apparatus for submerging a planting panel planted with-.plants into
liquid as defined in claim 1 or 2, wherein said tank is a box with open top, and
said planting panel attaches on its both said ends resp ect1ve1y one end of each of
flexible protection films which extend the other end of each thereof out of said
tank over the tank wall and are supported so that they go out of or come in said

tank as said planting panel ascends or descends in said tank.
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