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Thizg. invention relates to a method for treating liquid storgddn a tank and
aliquid jetting.device used in the method and, nore particularly, to a

met hod for treating any of various types of liquid stored in tanks

I ncl udi ng petrol eumtanks and other such relatively |arge-scale oil tanks
in order to, for exanple, fluidize petroleumto prevent the precipitation
of sludge or renove sludge deposited on the tank floor and to a liquid

jetting devj nabl j lquid treatnent to be conpleted with very high
effici ency.*ﬁfHS fl@]!)b&%&gg (I_‘d P Lq.‘D,

METHOD FOR TREATING LIQUID IN A TANK AND
LIQUID JETTING DEVICE USED IN THE METHOD

_ This invention relates to'a method for treating
liquid stored in a tank and a liquid jetting device used in
~the method and, more particularly, to a method for treating
any of various types of liquid stored in tanks including
petroleum tanks and other such relatively large-scale oil
tanks in order to, for example, fluidize petroleum to
prevent the precipitation of sludge or remove sludge
deposited on the tank floor and to a liquid jetting device
enabling the liquid treatment to be completed with very
-high efficiency. _

When the pour point of a liquid stored in a tank
is higher than the temperature of the atmosphere inside the
tank, the liquid is stored at a temperature at least as
high as the pour point. The heating of the ligquid stored
in the tank to such a temperature is achieved_by, for
example, installing a heating pipe in a looped or winding
pattern on the floor of the tank and passing a heated
liquid or steam through the pipe.

When the ligquid stored in a tank is heated by
this method, the liquid above the heating pipe is warmed by
convection and assumes a fluid state. In contrast, the
liquid under or remote from the heating pipe'is outside the
range of the heat convection, it gradually loses its
fluidity and solidifieé. For this reason, it assumes a
solid state and remains 'stagnant without mixing or
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-When the pour point of a liquid stored in a-tank is higher than the

< tenperature of the atnosphere inside the tank, the liquid is stored at a
tenperature at | east as high as the pour point. The heating of the liquid
stored in the tank to such a tenperature is achieved by, for exanple,
installing a heating pipe in a | ooped or wnding pattern on the floor of
the tank and passing a heated liquid or steamthrough the pipe.

When the liquid stored in a tank is heated by this nmethod, the |iquid above
the heating pipe is warned by convection and assunmes a fluid state. 1In

contrast, the_Liquid u or_.re feomt LRY RI | Sc OUL S| t he
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W thout m XEfgePras sludge, 2 novenent. \Wen
the tank is not heated, Solidified oil consisting rmainly of suspended wax
deposits on the tank NPoopfficipndgemethod has NpeerfixyahtiaRdeho8OKas

been avail aphehify VasHI Ngeade ieFOVERAst hisd rdgdlgef Foam thee t apdnk,
particularly that 4e89% "G ESIIeA Ot N8a0EALLAE RiRP heating pipe,
and workers have had to remove the sludge with scoop
shovels or the like after draining most of the liquid from

the tank. |

As a method for fluidizing and rémoving deposited
sludge from a floating-roof petroleum tank, Japanese
Utility Model Publication Sho 63-44147 teaches a method in
which cylindrical washers bendable at flexible joints are
mounted in appropriate support column holes in the floating
roof, washing liquid is jetted from the washers under high
pressure to break down and £fluidize the sludge, and the
fluidized sludge is pumped up and discharged to the tank
exterior. ,

The conventional sludge removal method that
relies on manpower not only is very inefficient and time
consuming but also dangerous owing to the highly explosive
atmosphere produced by the inflammable gas that £ills the
interior of the tank. It also involves many difficulties
from the points of personnel safety and hygiene owing to,
for example, the progressive detrimental effect on worker
health caused by inhalation of the inflammable gas, which
is a narcotic. '

In the method that involves mounting bendable
cylindrical washers in support column holes in the floating
roof of a floating-roof tank, jetting washing liquid from
the washers under high pressure to break down and fluidize
the sludge, and pumping up and discharging the fluidized
sludge to the tank exterior, the liquid has to be jetted
from the washers installed in the roof under extremely high
pressure in order to break down the sludge. This makes it
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and workers have had to renove the studge with scoop shovels or the like
after draining nost of the liquid fromthe tank. As a nethod for
fluidizing and renovi ng deposited sludge froma floating-roof petrol eum
tank, Japanese Utility Model Publication Sho 63-44147 teaches a nethod in
whi ch cylindrical washers bendable at flexible joints are nounted in
appropriate support colum holes in the floating roof, washing liquid is
jetted fromthe washers under high pressure to break down and fluidize the
sl udge, and the fluidized sludge is punped up and discharged to the tank
exterior. The conventi onal sl udge .rempval t hod t.hat relies on
manpower noRSSATFARY K VAR i s kb ) SRR er ous
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i nfl ammabl e gasngMaAl F1cALRAGCRbLE. This is aldb [dhd@idigd that involves
nount i ng bendabl e cylindrical washers in su rt column holes in the
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on the roof, all of which are required to jet liquid under

high pressure if rapid and reliable fluidization of the
sludge deposits on the tank floor is to be achieved. The
washing systém therefore becomes very large and complicated
and, in addition, considerable work is required for
installing the complex network of hoses, pipes, change-over
valves, branches and the like needed for conveying the high
pressure oil. This increases the likelihood of dangerous
accidents during the washing operation. Another problem'is
that the washers mounted on the roof of the floating-roof
.oil tank are limited to a small diameter and scale owing to
the small diameter of the support column holes through
which they pass into the interior of the tank. This makes
it difficult tb effectively utilize the liquid jetted by
the washers to an adequate level and thus limits the
efficiency/of the washing operation.

Since the jetting of the high-pressure liquid by
the washers cannot be easily regulated from outside the
tank, moreover, the progress of the sludge removal
treatment cannot be accurately ascertained. This makes it
impossible to adopt a suitable operating program.

Owing to these shortcomings of the prior aft, a
need has been felt for a liquid treating method and a
liquid jetting device which are capable of jetting liquid
at high pressure by use of very simple equipment,
controlling the amount and direction of the jetted liquid



-3 necessary to use | arge-scale equipnment. Since the support colums have
;1o be renoved for installation of the washers, noreover, the strength of
the roof support is markedly | owered, making it necessary to conduct the
work on top of an unstable floating roof. This is al so dangerous.

To use this nmethod to wash an oil tank neasuring 80-plus neters in dianeter
and 20-plus neters in height and capabl e of storing around 100 thousand
tons of petroleum for instance, it isgnecessary to install about 30
washers on the roof, all of which are required to. Jet quuid under high
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hi gh- pr essusepkirauied bgwer sources for swinging the nozzle in the

' vertical and horizontal directions, jetting ligquid from the

nozzle at high pressure, monitoring the jetting of liquid
from outside the tank, and simultaneously controlling the
driving by the power sources from outside the tank to
efficiently treat the liquid in the tank.

The liquid jetting device is installed at the

. bottom of the tank side wall and, when necessary, also in
the roof of the tank. It can be attached to an opening
section formed in the tank. The liquid jetted at high
pressure from the nozzle of the device to fluidize and

. remove sludge deposits at the bottom of the tank can be
ligquid remaining inside the tank which is recirculated,
with heating if necessary, or can be liquid obtained by
recovering the liquid at the bottom of the tank to a
reduced pressure recovery tank and reusing the recovered
liquid for jetting at high pressure from the nozzle.

In one mode of operation, the ligquid jetted at
high pressure from the nozzle stirs liquid remaining in the
tank, thereby preventing the sludge from being deposited on
the bottom of the tank and the liquid is jetted directly
-onto the sludge remaining at the bottom'of the tank so as
to break down, fluidize and remove the sludge. The angular
range and the speed of the swinging of the nozzle by the
power sources (which can be air motors, for example) can be
controlled by ﬁarying the supply of a driving fluid (air,
for example) to the power sources.
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t.he washers cannot be easily regulated from outside the tank, noreover, the
progress of the sludge renoval treatnent cannot be accurately ascertai ned.
"This nmakes it inpossible to adopt a suitable operating program

Owni ng to these shortcom ngs of the prior art, a need has been felt for a
liquid treating nethod and a liquid jetting device which are capabl e of
jetting liquid at high pressure by use of very sinple equipnent,
controlling the anount and direction ofsthe jetted I|iquid

4 wth ease and exactitude and enabling fluidization and other treatnents

of deposited sludge with high reliabilitﬁ and efficiegcy ) .
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first shaft in a direction perpendicular to the swinging
direction of the casing, a first power source for swinging
the casing, a second power source for swinging the jet
nozzle in the direction perpendicular to the swinging
direction of the casing, and means enabling the driving of
the first and second power sources to be controlled from
outside the tank in accordance with the state of liquid
jetting from a port of the jet nozzle. -

The liquid‘jetting device can further comprise
means for enabling the angular range and speed of the
swinging of the nozzle by the first and second power
sources to be chtrolled from outside the tank by varying a
supply of driving fluid to the power sources.

In accordance with the method for treating ligquid
stored in a tank according to the invention, therefore,
sludge deposited inside a tank is removed, not by hand, but
by installing one or more liquid jetting devices at the
bottom of the tank side wall. As a result, no need arises
to install complicated piping and since it becomes
unnecessary for workers to conduct the liguid treatment
from high places such as the roof of the ténk, the risk of
dangerous accidents is greatly reduced. In addition, the
amount of work involved in setting up and removing the
equipment and pipes for the liguid treatment is markedly
reduce@. Since the nozzle is simultaneously oscillated in
the vertical and horizontal directions and the speed and
angular range of the swings can be controlled by the
separate power sources, the jetting of the liquid from the
nozzle port can be controlled in accordance with the



drivi ng by the power sources fromoutside the tank to efficiently treat the

sliquid in the tank. : The liquid jetting device is installed at the
" bottom of the tank side wall and, when necessary, also in the roof of the
tank. It can be attached to an opening section formed in the tank. The

liquid jetted at high pressure fromthe nozzle of the device to fluidize
and renove sludge deposits at the bottom of the tank can be liquid

remai ning inside the tank which is reci&@culated, with heating if necessary,
or can be liquid obtained by recovering the liquid at the bottom of the
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the power saummesessary for workers to conduct the ligquid treatment
from high places such as the roof of the tank, the risk of
dangerous accidents is greatly reduced. In addition, the
amount of work involved in setting up and removing the
equipment and pipes for the liquid treatment is markedly
reduced. Since the nozzle is simultaneously oscillated in
the vertical and horizontal directions and the speed and
angular range of the swings can be controlled by the
separate power sources, the jetting of the liquid from the
nozzle port can be controlled in accordance with the
condition of the deposited sludge to achieve efficient and
rapid fluidization and removal of the sludge.
- Further, in an oil tank having the liquid jetting
device of this invention installed at the side wall
thereof, the liquid jetted at high pressure from the device
can fluidize the liquid stored in the tank, such as
petroleum, to prevent the precipitation of sludge.

The above and other objects, characteristic
features and advantages of this invention will become
apparent to those skilled in the art from the description
of the invention given hereinbelow with reference to the
accompanying drawings, in which:

Figure 1 'is a schematic diagram showiné an
embodiment of the liquid jetting device according to the
invention installed in a tank;

Figure 2 is a schematic plan view of the tank of
Figure 1;



5 Accordi ng to anot her aspect of the invention, there is provided
-a liquid jetting device conprising a frame, a casing provided to be

swi ngabl e inside the franme, a first shaft extending laterally inside the
casing, a jet nozzle for jetting liquid provided to be swi ngable by the
first shaft in a direction perpendicular to the swinging direction of the
casing, a first power source for sw nging the casing, a second power source
for swinging the jet nozzle in the dirfection perpendicular to the sw nging
direction of the casing, and neans enabling the driving of the first and

second power sources Lo 19§e0§’.”&£° 'Egh‘é&gﬁguhﬁiag%a&hgﬂo%&g L RAGGRLFance
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angul ar range,and sPeerkf1 1tle iawangbAg,; of the nozzle by the first and
second power sources to be.controlled fromoutside the tank by varying a
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the nmethod dbodiRehtnefl kel d izhdlPddtt nd advageondcagdiag e i flvention,
therefore, sludge deposited inside a tank is renoved, not by hand, but by
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Swi ngs can festepbnall edltildiship between a position sensor and a
detection piece of the sensor mechanism shown in Figure 6&;
and ' '

Figure 8 is perspective view of an essential
portion of a liquid jetting device according to the
invention. '

The washer 1 in the illustrated embodiments of
this invention is installed in a cover 34 attachable to and
detachable from an opening section 33 formed in the bottom
of a side wall 32 of a tank 31.

The tank 31 shown in Figure 1 stores any of
various kinds of o0il, such as petroleum, and incurs sludge
deposits on the inside. The bottom of the side wall 32 is
formed with appropriately spaced opening sections 33 having
detachable covers 34. A heating device 35 formed of a
looped or winding heating pipe is provided in the interior
of the tank 31 on a level with the bottom of the side wall
32. The heating device 35 heats and fluidizes the liquid
present at the bottom of the tank 31 as well as the sludge
deposited on the floor of the tank. '

Figures 1 and 2 schematically illustrate one
example of the piping arrangement for the tank 31. In this
example, multiple fluidized liquid recovery paths 37 are
connected to the tank 31 through drain wvalves 36. The



-Separate power sources, the jetting of the liquid fromthe nozzle port can

.- be controlled in accordance with the condition of the
deposited sludge to achieve efficient and rapid fluidization and renoval of
t he sl udge. According to the invention, since the liquid jetting
device can be installed at an opening section |ocated at the bottom of the
tank side wall, no need arises to install conplicated piping, and since it

becomes unnecessary for workers to comgduct the liquid treatnment from high
pl aces such as the roof of the tank, the risk of dangerous accidents is

greatly reduced. In adqﬁh t he anmount of mogk |nvolved n setting up and
removi ng t HEEYEPHEAT hiPEIVEEGE fived FdSCRAFPEaPIRAL 3 PsCRRIREEFT
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deposi ted s|ydgg 5%@%};96&3&5&4,&6&& AP Jﬁcfigl ﬂ%%aonaagﬁ £ggpval of
t he sl udge. an” Oi avin jetting

through a supply plpe 42 to the inlet plpes of the washers

1 at the opening sections 33 to be jetted at high pressure

from the ports of the washer nozzles. ' '

Figure 3 shows another embodiment of the liquid
jetting device having a different piping arrangement
applicable to a tank 31 of the floating roof type. As
shown, the discharge pipe 38 'is connected with a suction
vessel 39 which in turn is connected with a pump 40 for
pumping the liquid in the suction vessel 39 forward. A
discharge pipe 43 extending from the delivery side of the
pump 40 branches into one branch pipe 44 connected to a
separate storage tank 45 and another branch pipe 46
connected with a supply pipe 42. The supply pipe 42 is
connected to washers l‘provided-at opening sections 33 at
the bottom of the tank side wall and to washers 1' provided
at opening sections 33' of a floating roof 31°'. In
addition, an outlet pipe 47 extending from the storage tank
45 is connected to the supply pipe 42 via a pump 48.

In this embodiment of the invention, the washing
liquid stored in the storage tank 45 and supplied to the
washers 1, 1' can be oil obtained by water-oil separation
in the suction vessel 39 or oil or liquid from another
source. It is also possible to equip the storage tank 45
with a heater for controlling the temperature of the
washing liquid supplied to the washers 1, 1'. In addition,
the flow of washing fluid can be switched between the
branch pipes 44 and 46 for selectively supplying the
washers 1, 1' with liquid from the suction vessel 39 or the
storage tank 45.



-device of this invention installed at the side wall thereof, the liquid

» jetted at high pressure fromthe device can fluidize the liquid stored in
the tank, such as petroleum to prevent the precipitation of sludge.

The above and ot her objects, characteristic features and advantages of this
invention will becone apparent to those skilled in the art fromthe
description of the invention given hereinbelowwth reference to the
acconpanyi ng draw ngs, in which: 9 Figure 1 is a schematic diagram
showi ng an enbodi ment of the liquid jetting device according to the.

i nvention installed |f a ég}pk 'of the afolr%lgalg |csasae§ch% %ﬂl@ew ew

of the tank of Flgure ;
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Figure 4 is at rzont sectional ‘view of an di mrent o %e 1iquid
jetting devce %m:#ﬁw Rpaky inge clepeangopf the €ank lwam%ris is side
vertical sectional vigmeRf th@€washing of the tank 31 is carried out

after most of the 0il or the like has been discharged, the
sludge is easily fluidized owing to the direct jetting of
the washing liquid the;eon-by the washers 1, 1'. On the-
other hand, when the jetting of the washing liquid from the
washers 1, 1' is conducted with oil or the like present in
the tank 31, the sludge is fluidized by the turbulent
action of the o0il etc. produced by the stirring effect of
the jetted washing liquid. As a result, the fluidized
sludge can be discharged from the tank as mixed with the
tank oil etc.

The washer 1 for implementing the tank washing
method of the invention will now be explained with
reference to Figures 4 - 8. '

A washer frame 2 is mounted on the cover 34 which
is in turn attached at the opening section 33 of the tank
31.

A casing 4 is housed inside the washer frame 2
and a first cylindrical member 5 and a second cylindrical
member 6 are provided to extend outward from opposite sides
of the casing 4. :The cylindrical members 5 and 6 are
rotatably supported by béarings 7 provided in the opposite
side walls of the washer frame 2. As a result, the casing
4 within washer frame 2 can swing vertically about the
cylindrical members 5, 6.

The interior of the casing 4 is partitioned by a
partition frame 8 so as to form a liquid passage 9 which is
continuous vertically, horizontally and to the rear. A
first shaft 3 is rotatably supported within the first
cylindrical member 5 and traverses the interior of the
casing 4 to have its distal end rotatably supported by a



liquid jetting device of Figure 4; - - Figure 6 is an enlarged view
-of a sensor nechanismof the liquid jetting device of Figure 4,

Figure 7 is a diagramfor explaining the positional relationship between a
position sensor and a detection piece of the sensor nmechani sm shown in

Figure 6; and Figure 8 is perspective view of an essenti al
portion of a liquid jetting device according to the invention.
The washer 1 in the illustrated enbodapents of this invention is installed

in a cover 34 attachable to and det achable from an opem ng section 33
formed in the bot om.of | d 3 n e t 31
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by the bearings 7 of the washer frame 2. As a result, the

casing 4 can swing vertically about the axis of the first
shaft 3 as supported by the bearings 7 held by the
cylindrical members 5, 6. '

A first worm gear 12 engaged with a first worm 41
is fixed on an extended portion of the first cylindrical
member 5 projecting outward from one side wall of the
washer frame 2. The first worm 11 is connected to a first
power source 29 (an air motor, hydraulic motor or the like)
whose speed can be freely regulated ana direction of
rotation reversed. _

When the first worm 11 is driven by the first
power source 29, its rotation is transmitted to the first
cylindrical member 5 through the first worm gear 12 at a
greatly reduced speed so that the first cylindrical member
5 rotates slowly, whereby the casing 4 in the washer frame
2 swings vertically-about the bearings 7. When the casing
4 has swung to a prescribed angle, a position sensor 13
provided on the cover 34, for example, detects a detection
piece 13' provided on the surface of the first worm gear
12, whe:eupcn the first power source 29 reverses its
direction to cause the casing 4 to swing in the opposite
direction. As a result, the casing 4 is swung up and down
about the first shaft 3 by the first power source 29 with a
fixed range determined by the position sensor 13 and the
detection piece 13'. The position sensor 13, which can
operate electrically, optically or mechanically, 1is



8 recovery paths 37 converge at a di scharge pipe 38 connected to a.
-recovery tank which, in this exanple, is a suction vessel 39 for .
mai ntai ning a reduced pressure state. The liquid in the suction vessel 39
is forwarded through a punp 40 to a heat exchanger 41, where it is heated,
and then through a supply pipe 42 to the inlet pipes of the washers 1 at

t he opening sections 33 to be jetted at high pressure fromthe ports of the
washer nozzl es. Fi gure 3 shaas anot her enbodi ment of the liquid
jetting device having a different piping arrangenent applicable to a tank

31 of the floati.ng ropf type As .shq he .discharge_pipe 38 is cannected
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to washers 1' proyvi ded at oggglg%ﬂsectlons 33" of a floating roof 31'. I n
addi tion, aPVRHFED pFPeWBFTBXEERIISAF D the SYBRgEFambersfare Rfect ed
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suction vesssicBset byl the paybidiénoframet Reis formed with a second
worm 14, and a drive gear 15 for rotating the first shaft 3
is provided on the end of the first shaft 3 projecting
outward of the first cylindrical member 5. The drive gear
15 is engaged with a third worm 28 which is connected to-a
second power source 30 {(an air motor, hydraulic motor or
the like) which, like the first power source, can be freely
regulated as regards speed and direction of rotation. The
end portion of the first shaft 3 has a cylindrical cavity
16 whose inner surface is formed with a female thread. A
"detection rod 17 whose one end is formed on its outer
surface with a male thread engageable with the female
thread is screwed partway into the cylindrical cavity 16
and the remaining portion projecting out of the cylindrical
cavity 16 1is supported to be slidable in the axial
direction but to be incapable of rotation. A sensor
actuating element 18 is provided on the projecting portion
of the detection rod 17 and sensors units 18' are fixed to,
for example, the cover 34 so as to be positioned within
the movement range of the sensor actuating element 18. When
one of the sensors units 18' is electrically, optically or
mechanically activated by the sensor actuating element 18,
the direction of rotation of the second power source 30 is
reversed. C
| The detection rod 17 is further provided with an
indicator 19, and an immovable angle scale 19' is provided
within the movement range of the indicator 19.
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source. It is also possible to equip the storage tank 45 with a heater for
controlling the temperature of the washing liquid supplied to the washers
1, 1'. In addition, the flow of washing fluid can be sw tched between the
branch pipes 44 and 46 for selectively supplying the washers 1, 1' with
liquid fromthe suction vessel 39 or the storage tank 45.

9 In any of the aforesaid cases, the sludge accunul ated on the
floor of the tank can be fluidized andidi scharged by the washing |iquid
jetted fromthe washers 1, 1', thereby enabling cleaning of the tank

I nterior. Wh he, washi ng ;of._the tan L isjcarried out_after
nost of the oil or theﬁ;ﬁléewﬁgg‘ gé@ndﬁilgghgﬁégd!iﬁﬁ'es sq]ift}’g?igo eRFRYS
fluidized ovngthe skeotd gowegrisdunref3® hethashingtl ishaift theamdnthg the
mashers 1. lcecdly ifm 44 %rd abacdieh S AE! thldaBteLeNARRLNg, | LGUI d
fromthe washers 1, 1' is conducted wth ol Or the Iike present 1n the
tank 31, themeyedeially} uitWrerdthrs Preijeckbon onf bheidetettior vpd ic.

produced by #hemSthérEPniRaFEEA1 %a&f@yjﬁﬁtﬁ&&ﬁéﬁi@%féwﬂbed PSife,

result, the (.];l‘llé“ glfzte: eS lslé% eorCsaanbietsdI fé:haégggc{c:go@hte %rteasrc]ali'lcaes orrfl Xt;el:clieWI th

t he
sensor actuating element 18 and produces a signal for
reversing the rotation of the-second power source 30. As a
result, the drive gear 15 rotates the first shaft 3 and the
second worm 14 in the opposite direction, thereby causing
the detection rod 17 to move back into the cylindrical
cavity 16. When the detection rod 17 has entered the
cylindrical cavity 16 to a prescribed distance, the other
of the sensors units 18' detects the presence of the sensor
actuating element ‘18 and produces ‘a signal for reversing
the rotation of the second power source 30. As a result,
the direction of rotation of the first shaft 3 and the
secohd worm 14 is again reversed. -

By appropriately selecting the distance between
the sensors units 18' and their positional relation with
the detection rod 17, therefore, it is possible to cause
the first shaft 3 to reciprocate within the range of £90°. '

At an inner portion of the U-shaped interior of
the partition frame 8, a cylindrical second shaft 20 which
stands upright and communicates with the liquid passage 9
at its tdp and bottom ends is rotatably supported by
bearings 21 provided in upper and lower plate portions of
the partition frame 8.

A jet nozzle 22 of tapered cylinder shape which
communicates with the interior of the second shaft 20 and
extends forward therefrom is provided on the side of the
second shaft 20. The second shaft 20 is formed at the
middle of its outer periphery with a second worm gear 23
which engages with the éecond worm 14.



tank oil etc. The washer 1 for inplenenting the tank washing

_-method of the invention will now be explained with reference to Figures 4 -
8. A washer frame 2 is nounted on the cover 34 which is in turn
attached at the opening section 33 of the tank 31. * Acasing 4 is

housed i nside the washer frame 2 and a first cylindrical nenber 5 and a
second cylindrical nenber 6 are provided to extend outward from opposite
sides of the casing 4. The cylindricalld®enbers 5 and 6 are rotatably
supported by bearings 7 provided in the opposite side walls of the washer

frame 2. As a result, Q n%?&%%? %%ﬂ%ﬁ$ Smbé£a€E1§ osé&”ng its

vertically about the cy Tht 8ri or°of
t he casing 4dlst@hrend|@nédabwaahp@gtliq@ndfxahetapsmea%4tosfmonnadltquid

passage 9 “h%ﬁ 3460 é¥€355‘ﬁ”é'£@££¥ﬁbﬂ@r ﬁﬂﬂh@%gﬁéﬂﬁié hERr. A

first shaft S rotata l'y supported wt first cylin |ca menber 5-
and traver seEhehénlatePibe éf £RE &AS ﬁ@qPﬂQJQK%R?44¥F%%sﬂ%ﬂb%%d r8E&t abl y

supported byid communication through openings 25 iAOthe side wall of
the second cylindrical member 6.
Washing liquid supplied from the inlet pipe 24 at
high pressure enters the second cylindrical member 6
through the openings 25, passes'thrdugh the bearing section
10 at the end of the second cylindrical member 6 and into
the liquid passage 9 and the second shaft 20 and from the
second shaft 20 to the jet nozzle 22, where it is jetted at
high pressure from the nozzle port 22°'. -
When, as explained earlier, the rotation of the
drive gear 15 by the second power source 30 is transmitted
to the first shaft 3 and the second worm 14, this rotation
is further transmitted at reduced speed to the second worm
gear 23. As a result, the jet nozzle 22 is swung
horizontally about the second shaft 20 in one direction
until the accompanying movement of the detection rod 17
described above results in the detection of the sensor
actuating element 18 by one of the sensors units 18', at
which time the direction of rotation of the second power
source 30 and, accordingly, that of the jet nozzle 22, is
reversed. As a result, the jet nozzle 22 swings'back and
forth within a fixed range. This swinging of the jet
nozzle 22 in opposite directions can be monitored from
outside the tank by observing the position of the indicator
19 relative to the angle scale 19°*.
' Moreover, since the speed at which the'jet nozzle
22 is swung by the first power source 29 and the second
power source 30 can be varied by controlling the supply of
driving fluid (oil or air) from a fluid source 49 through .
the use of a conﬁrol valve or the like in the driving f£fluid
supply pipe, the vertical.and horizontal swing of the jet
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crucifix bearing section 10 fornmed in the open end of the second
cylindrical nenmber 6. Thus the first shaft 3 extends across the
central portion of the washer frame 2, passes through the first cylindrical
menber 5 of the casing 4 and has its dlstal end supported by the bearing
section 10 forned in the second cylindrical menber 6, while the first
cylindrical nenber 5 and the second cylindrical nenber 6 are rotatably
supported by the bearings 7. of the washgg frane 2. As a result, the casing
4 can sw ng vertically about the axis of the first shaft 3 as supported by
" the bearings 7 held d Bé the ¢ I|ndr| Afir morn1
h

gear 12 engagBlZfi FRRsP mﬁ?ﬁrﬁﬁ?gegb%oub% %%‘)&%rﬁ%&%ﬁql
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t he opposite direction casi ng I S swung
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pOS|t|0n Sensogsﬁingwqaqul% is supplied to the inlet pipe 24, the first
power source 29 is driven to rotate the casing 4
alternately in opposite directions about the first shaft 3
through the action of the first worm gear 12 and the first
cylindrical member 5 and thus swing the jet nozzle 22 up
and down by rotating the casing 4, and the second power

" source 30 is driven to rotate the first shaft 3 alternately
in opposite directions through the drive gear 15 and thus
swing the jet nozzle 22 back and forth horizontally through
the action of the second worm 14 and the second worm gear
23. As a result the nozzle port 22' swings back and forth
both wvertically and horizontally within the prescribed
ranges and at the prescribed speeds, thereby enabling the
jetting of high pressure liquid in complex patterns.

Thus by connecting the supply pipe 42 with the
inlet pipes 24 of the washers 1, as shown in Figures 1 and .
3, and jetting high-pressure washing liquid from the nozzle
port 22' of the jet nozzle 22, it is possible to clean the
tank 31 by fluidizing and'discharging sludge therefrom.
If desired, the maximum distance to which the

detection rod 17 can project can be restricted by forming a
shallow recessed portion 26 at the tip of the detection rod
17 and providing a stop rod 27 on the cover 34 with its



opefate electrically, optically or nmechanically, is ' ‘ configured
to enabl e adjustnent of the operating range. The surface of the detection

'piepe_13' is printed or inscribed with an angle scale 13", whereby the
position sensor 13 and the detection piece 13" can serve as an indicator of

the vertical swing angle of the casing 4. The vertical position to which
the casing 4 is swng can therefore be readily ascertained fromoutside the
t ank. The inner mddle sectipn of the first shaft 3 encl osed by

the partition frane 8 is formed with a second worm 14, and a drive gear 15 -

for rotating _the first shaft 3 is_provided o e end of the first shaft 3
proj ecting ofiw&rd @Fqtﬂ?%#?%ﬁn%%l?%d??ﬁﬁ?cﬁekgﬁ'gfceﬁﬁ§%L?%£Fb%%r9 5is
engaged W t hyRehhithd WsteR8iovhiodd | 57 copaeheed at presaridratl pdegresoafce 30
(an air notor hgdéaugic notor or the like) which, like the first power
source, can BECPPEEIY™tegul ated as regards speed and direction of rotation.
The end portion of thewhirlst shaftti® hamkodynendr | dgscaibeg 15nwhbBe

inner surfacg i.a bonAend § Da@id B Eidd RAfc P idetioEltiadn s0dnl4 waose one
end is fOFﬁEgOOHgI?SggUter surface d?%ﬁ;a mal e t hread engageable with the
f emal e attachablé to and detachable from an opening section formed

in the bottom of a side wall of the tank, it 1is

alternatively possible to install it in a cover attachable

‘to and detachable from an opening section formed in the
roof of the tank and to conduct the washing operation in
exactly the same manner. The device can be attached
directly to the side wall of the tank without utilizing the
cover. -
As described in the foregoing, the method for -

treating liquid in a tank according to the invention is
characterized in that it comprises the steps of installing
at least one liquid jetting device having a nozzle
swingable in a vertical direction and a horizontal
direction in a tank, providing the device with separate
power sources for swinging the nozzle in the vertical and
horizontal directions, jetting liquid from the nozzle at
high pressure, monitoring the jetting of liquid £from
outside the tank, and simultaneously controlling the
driving by the power sources from outside the tank to
efficiently treat the liquid stored in the tank. The
ligquid jetted at high pressure from the-nozzle of the
liquid jetting device to- fluidize and remove sludge
deposits at the bottom of the tank can be liquid remaining
inside the tank which is recirculated, with heating if
necessary, or can be liquid obtained by recovering the
liquid at the bottom of the tank to a reduced pressure
recovery tank and reusing the recovered liguid for jetting
at high préssure from the nozzle.

| Thus, in accordance with the invention, the jet
nozzle of the ligquid jetting device 1is swung both
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thread is screwed partway into the cylindrical- cavity 16 and the renaining
pertion projecting out of the cylindrical cavity 16 is supported to be '
Slidable in the axial direction but to be incapable of rotation. A sensor
actuating elenent 18 is provided on the projecting portion of the detection
rod 17 and sensors units 18 are fixed to, for exanple, the cover 34 so as
to be positioned within the novenent range of the sensor actuating el enent
18. When one of the sensors units 18 i36electrically, optically or
mechani cal |y activated by the sensor actuating element 18, the direction of

rotation of t 0 % et I on
rod 17 is fur'?’ﬁer prowlg %)%ﬁ 1?(%}1% &é%ljégt of %éﬁggﬁge orﬁﬁo\%b e %ng
scal e 19' is prhevidéfferentn Qﬂif@qmmnﬁoréﬁget@f eppblendihaat speed. and

12 aHytd 36 g%@ R 't‘!ﬁ‘egﬁﬁ‘{n%é ts el &eatkelieaatf%ohyout% jzreond
power source 30,” the first shaft and 1t he second worm 14 are rotated

causing the d&hectiagik r oS 2 Te S SRS NIaEEiRGe R s Adimdd Fram thee
detection rodpbid rof the §eti ndkztal ceryidey ffesPacbentiohleds! Id?ﬁi’emy nt,

one of the Senﬁgﬁo %H&téf%§c1gSEeCE%¢£Qf gh sen a%&ellreatment of the
liquid stored in the tank. Since the device can be
installed a cover at the tank side wall, the device can be
attached to the tank with ease by merely replacing the
cover and since no need arises for installation of the
complex piping and wiring required heretofore, ' the
installation and removal of the device and the provision of
the piping is extremely simple. The setup in preparatien
for the treatment can therefore be completed in a short
time. Since the jet nozzle is installed at the bottom of
the tank where it is near the sludge, moreover, the liquid
jetted from the nozzle port is able to manifest sufficient
sludge breakdown power even when jetted at lower pressure
than in the prior art. This eliminates the need for
sophisticated and expensive equipment for jetting high
pressure fluid and the dangerous work that the installétion
of such equipment involves.

The practical value of the liquid jetting device
aécording to the invention is further enhanced by the fact
that it can be utilized to wash either a tank which has
residual oil or the like at the bottom or a tank that has
been completely emptied of oil..
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sensor actuating elenent 18 and produces a signal for reversing the
rotation of the second power source 30. As a result, the drive gear 15
rotates the first shaft 3 and the second worm 14 in the opposite direction,
t hereby causing the detection rod 17 to nove back into _the cylindrical
cavity 16. \Wen the detection rod 17 has entered the cylindrical cavity 16
to a prescribed distance, the other of the sensors uni ts“m” “Hﬂll(" “I
presence of the sensor actuating el enert7 18 and produces m
reversing the rotation of the second power source 30. As & resdlit? the *
direction of rotation of the first shaft 3 and the second worm 14 is again
rever sed. ' By appropriately selecting the distance between the
sensors units 18 and their positional relation with the detection rod 17,
therefore, it is possible to cause the first shaft 3 to reciprocate within
the range of 90 . At an'inner portion of the U shaped interior of.
the partition franme 8, a cylindrical second shaft 20 which stands upright
and comruni cates with the liquid passage 9 at its top and bottomends is
rotatably supported by bearings 21 provided in upper and | ower plate
portions of the partition frane 8. A jet nozzle 22 of tapered
cyl i nder shape which communicates with the interior of the second shaft 20
and extends f mard therefromis provided on the side of the second shaft
20. The secomt¥Maft 20 is formed at the middle of its outer peri phery
with a second worm gear 23 which engages with the second worm 14.

1. A method for treating liquid stored in a tank,

characterized by-the steps of installing at least one
liguid jetting device (1) having a nozzle (22) swihgable in
a vertical direction and a horizontal direction in a tank
(31),_providing the device with separate power sources (29,
30) for swinging the nozzle in the vertical and horizontal
directions, jetting liduid from the nozzle at high
pressure, monitoring the jetting of ligquid from outside the
tank, and simultaneously controlling the swinging of the
nozzle by the power sources from outside the tank to
efficiently treat the liquid stored in the tank. '

2. A method according to claim 1, characterized
in that the liquid jetting device is provided in a cover
(34) attachable to and detachable from an opening section
(33) formed in a bottom portion of a side wall (32) of the
tank. . .

3. A method according to claim 1, characterized
in that the liquid jetted from the nozzle (22) at high
_preésure is recirculated liquid remaining in the tank.

4. A method according to claim 3, characterized
in that the liquid jetted from the nozzle (22).:at high
pressure is heated liquid.

. 5. A method according to claim 3, characterized
in that liquid remaining in the tank (31) is recovered to a
reduced pressure recovery vessel (39) and jetted from the
nozzle of the liquid jetting device.
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13 ' The second cylindrical nmenber 6 i s clased at LTQ,dI;Tnngnd
and a washing liquid inlet pipe 24 is joined to the 'side thereof in

rotatable and |iquid-tight manner. The inlet pipe 24 IML“HH U“j
cylindrical nenber 6 are in comrunication through op i de
wal I of the second cylindrical nenber 6. Wash |ng I|qU|d supplled

fromthe inlet pipe 24 at high pressure enters the second cylindrical
menber 6 through the openings 25, passegsgthrough the bearing section 10 at
the end of the second cylindrical nenber 6 and into the |iquid passage 9

and the second shaft 20 and from.t secon 0 to the ozzl e 22,
where it is jetted at hiyh ﬁfé%estthogffaﬁﬁﬁﬁcﬁé" 6“2°z°<2§" ﬂ Fadldf fod
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second shaft oL & Qgtﬂnghg i hgupgconpanyi ng novenent of the
detection rod 1 d(}’scs:ldbae(} Eove results &‘Fll the detection of the sensor

actuating el enent 18 by bne »MeHhed ARAEding (& haimyl \fRarasiRr13rd
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8. A method according to claim 1, characterized
in that the swinging of the nozzle (22) by the power
sources (29, 30) is controllable in angular range and speed
from outside the tank (31) by varying a supply of a driving
fluid to the power sources.
9. A liquid jetting device (l) characterized in
that it comprises :
a frame (2) mounted on a tank (31),
a casing (4) provided to be swingable inside the
frame,
a first shaft (3) extending la;erally inside the
casing, _ o
a jet nozzle (22) for jetting liquid provided to
be swingable by the first shaft in a direction
perpendicular to the swinging direction of the casing,
a first power source (29) supplied with driving
fluid for swinging the casing, a second power source (30)
supplied with driving fluid for swinging the jet nozzle in
the direction perpendicular to the swinging direction of
the casing, and ' ' _ _
means (11, 14, 28) enabling the driving of the
first and second power sources to be controlled from
outside the tank ih accordance with a state of liguid
jetting from a port (22') of the jet nozzle.
10. A liquid jetting device according to claim
9, wherein the swinging of the nozzle by the power sources



by

outside the tank by observing the position of the indicator 19 relative to
the angle scale 19'. Mor eover, since the speed at which the jet

nozzle 22 is swing by the first power source 29 and Hn source
30 can be varied by controlling the supply of drivi nﬂlﬁ“tmn mlmm. r)

froma fluid source 49 through the use of a control valve dr t"he®like in
the driving fluid supply pipe, the vertical and horizontal sw ng of the jet
14 nozzle 22 can be controlled fromthg9outside by controlling the first
power source 29 and the second power source 30. The jet nozzle 22 can

therefore be cqontr ed,to_execu npl.ex sw a S, Nbtors unps
driven by air @& 'oﬁd)r a{’ﬁe?oflﬁgﬁ&gﬁggﬁ &) tﬁpgﬁﬁé’d{gﬁ%&#%ra{%ﬁs&e@ S I-%roc’\m/%nver
source 29 and outssisker drite pramk kspuwaey30gbacausplyhefatimes ghrdrmingt flhweid
installation it eyes Alak ¥.gxRLESI ve conbustibl e gas which m ght be
ignited by electric ghuipnent or. Static electricity. . After the

i nvention washer 1 descrilbed® dignddf Ges§dnagdavisc ® caecrilifie dcortkaia cover
34 and the cowsr B¢, hahekeam alh&achedvahgt Iﬁmﬂéﬁﬁ?iﬁéa Qb 38he power

hi gh- hi I ' I h I 24, the'f
i g pressureégﬁiéegg(2bgu5g)|issg E.Ied to the inlet pipe , the IISt

12. A liquid jetting device according to claim
9, wherein the frame (2) is mounted on a cover (34)
attachable to and detachable from an opening section (33)
of the tank (31).

13." A tank (31) having at a bottom portion of a
side wall thereof a plurality of liquid jetting devices
(1), characterized in that each device comprises -

' a frame (2) mounted on the tank,

a casing (4) provided to be swingable inside the
frame,

a first shaft (3) extending lateraliy inside the
casing, _

a jet nozzle (22) for jetting ligquid provided to
be swingable by the first shaft in a direction
perpendicular to the swinging direction of the casing,

a first power source (29) supplied with driwving
fluid for swinging the casing, a second power source (30Q)
supplied with driving £fluid for swinging the jet nozzle in
the direction perpendicular to the swinging direction of
the casing, and

means (11, 14, 28) enabling the driving of the
first and second power sources to be controlled from
outside the tank in accordance with a state of 1liquid
jetting from a port (22') of the jet nozzle.
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power source 29 i's driven to rotate the casing 4 alternately in opposite
directions about the first shaft 3 through the action of the first worm
gear 12 and the first cylindrical nenber 5 and thus swing the jet nozzle 22
up and down by rotating the casing 4, and the second power source 30 is
driven to rotate the first shaft 3 alternately in opposite directions

t hrough the drive gear 15 and thus sw_ng bpe jet nozzle 22 back and forth
hori zontal ly through the action of t hd ﬁg ond worm 14 and the second worm
gear 23. As a result the nozzle port 22' sw ngs back and forth both
vertically and horizontally wthin the prescribed ranges and at the

prescri bed speeds, thereby enabling the jetting of high pressure liquid in
conpl ex patterns. - Thus by connecting the supply pipe 42 with the
inlet pipes 24 of the washers 1, as shown in Figures 1 and 3, and jetting
hi gh- pressure washing liquid fromthe nozzle port 22" of the jet nozzle 22,
it is possible to clean the tank 31 by fluidizing and discharging sl udge

t herefrom | f desired, the maxi mum di stance to -which the
detection rod 17 can project can be restricted by form ng a shal |l ow
recessed portion 26 at the tip of the detection rod 17 and providing a stop
rod 27 on the cover 34 with its F:I (; 1
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di stal end p05|t|oned to contact the recessed portion 26 when the detection
r.od 17 reaches a prescribed degree of projection. Wiile in the
enbodi ment described in the foregoing the liquid jetting device is
installed in a cover attachable to and detachable from an openi ng section
formed in the bottomof a side wall of the tank, it is alternatively
possible to install it in a cover att%fh Q*e to and detachable from an
openi ng section fornmed in the roof of DZ ank and to conduct the washing
operation in exactly the sane manner. The device can be attached directly
to the side wall of the tank without utilizing the cover. As
described in the foregoing, the nethod for treating liquid in a tank
according to the invention.is characterized in that it conprises the steps
of installing at least one liquid jetting device having a nozzle sw ngabl e
in a vertical direction and a horizontal direction in a tank, providing the
device with separate power sources for swinging the nozzle in the vertical
and horizontal directions, jetting liquid fromthe nozzle at high pressure,
monitoring the jetting of liquid fromoutside the tank, and sinultaneously
controlling the driving by the power sources fron1out5|de the tank to
efficiently treat the liquid storedErr The liquid jetted at

hi gh pressure fromthe nozzle of th gEPdE?ettlng device to fluidize and
renove sludge deposits at the bottom of the tank can be |iquid remaining
inside the tank which is recircul ated, mnth heating if necessary, or can be
| i qui d obtained by recovering the |j 1 the bottomof the tank to a
ecovered liquid for jetting
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Thus, in accordance with the invention, the jet nozzle of the liquid
petting device is swing both 16
vertically and horizontally by separate power sources for the different
directions so as to enable the speed and angul ar range of the swings to be
controlled fromoutside the tank. As a result, the jetting of the liquid
fromthe port of the jet nozzle can be frqﬁly controll ed, thereby enabling
efficient, rapid and reliable treatneﬁ3//f the liquid stored in the tank.
Since the device can be installed a cover at the tank side wall, the device
can be attached to the tank with ease by nerely replacing the cover and
since no need arises for installation of the conplex piping and w ring
required heretofore, the installation and renoval of the device and the
provi sion of the piping is extre:F%y sinpl e. The eparation for
0

the treatnent can therefore be c leted in a sho nce the jet
nozzle is installed at the bottomof the tank wherfe it s nedr the sl udge,

moreover, the liquid jetted fromthe nokkle port is] able tlo est

sufficient sludge breakdown power even jhen jetted fjat | o reS&ure than

in the prior art. This elim nates the]need for '
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sophi sticated and expensive equipnment for jetting high pressure fluid and
t;he dangerous work that the installation of such equipnment involves.
The practical value of the liquid jetting device according to the invention
is further enhanced by the fact that it can be utilized to wash either a
tank which has residual oil or the like at the bottomor a tank that has
been conpletely enptied of oil. ' c ai ns:
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1.-A nethod for treating liquid stored in a tank, characterized by the
gteps of installing at least one liquid jetting device (1) having a nozzle
(22) swingable in a vertical direction and a horizontal direction in a tank
(31), providing the device with separate power sources (29, 30) for

SW nging the nozzle in the vertical and horizontal directions, jetting
liquid fromthe nozzle at high pressu&gv/qznitoring the jetting of liquid
fromoutside the tank, and sinultaneo ontrolling the swi nging of the
nozzl e by the power sources fromoutside the tank to efficiently treat the
liquid stored in the tank. - 2. A nethod according to claiml
characterized in that the liquid jetting device is provided in a cover (34)
attachabl e to and detachable from an opening section (33) fornmed in a
bottom portion of a side wall (32) FF téﬁ 3. A net hod
according to claim1, characterized * at he liquid jetted fromthe
nozzle (22) at high pressure i's recirculated liquid remaining in the tank.
4. A method according to claim3, chara din the liquid jetted .
fromthe nozzle (22) -at high pres e heated i qui d. 5. A

met hod according to claim3, ch A
tank (31) is recovered to 534 d pre
jetted fromthe nozzle of the IiVfdiid je

ed in that liquid remaining in the
sure recoveryfesgel (39) and
i ng device,
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C- L M S 18 6. A nethod
according to claiml, characterized in that the liquid jetted fromthe
nozzle (22) stirs liquid remaining in the tank to fluidize precipitate
~deposited at the bottomof the tank and the fluidized precipitate is
removed together with the |iquid. 7. A nmethod according to claim
1, characterized in that the liquid jgét fromthe nozzle (22) is jetted
directly onto the liquid stored in th Vg to fluidize and renove the
stored |iquid. 8. A nethod according to claim1, characterized in
that the swinging of the nozzle (22) by the power sources (29, 30) is
~controllable in angul ar range and speed from outside the tank (31) by

:varying a supply of a driving fluid to the power sources. 9. A
“liquid jetting dep ﬁGfl) characterized in that i.t conprises a
frame (2) nount e?oﬁ taﬁk (31), aﬁzsi (%) provided to be
swi ngabl e inside the frane, alfirst i extending laterally

ng liquid provided
dicular to the

r source (29)
econd power source
zzle in the

i nsi de the casing, a j 4t/ ndgz

to be swingable by the first shaft Nfl|a ﬁiﬁﬁiﬁ%ﬁ:ﬁ
swi ngi ng direction of the casing, a 22rs
supplied with driving flui.d for swin t casin
(30) supplied with driving fluid for mﬂpﬁ?ﬁ% t he |
direction perpendicular to the sw ngifflgkdi rection

a

2R A3

b
(03]

L)

19

o | o9+

Lyl

)
V11 /)

L -©
i
SFes

[

09-

ool

N\

o

7

Z
77T 7 T R T

U‘l/’

SN/
@




~

Treans (11, 14, 28) enabling the driving of the first and second power
sources to be controlled fromoutside the tank in accordance with a state

of liquid jetting froma port (22') of the jet nozzle. ' 10. A
liquid jetting device according to cla|n19 wherein the sw nging of the
nozzl e by the power sources 19 . (29,

30) is controllable in angul ar range q?d sfeed from outside the tank by
varying a supply of the driving fluid V/ he power sources. <11,
Aliquid jetting device according to claim9 or 10, wherein the driving
fluid supplied to the power sources (29, 30) is air. - 12. Aliquid
jetting device according to claim9, wherein the frane (2) is nounted on a
cover (34) attachable to and detachable from an opening section (33) of the

tank (31). 13. A tank (31) having at a bottom portion of a side
wal | thereof a plurality of liquid jetting devices (1), characterized in
t hat each device conprises a frame (2) nounted on the tank

a casing (4) provided to be smnngablgB|n5|de t he
T~




franme, a first shaft (3) extending laterally inside the casing,

~a jet nozzle (22) for jetting liquid provi-ded to be swi ngable by the first
shaft in a direction perpendicular to the sw nging direction of the casing,
a first power source (29) supplied with driving fluid for swi nging the
casing, a second power source (30) supplied with driving fluid for sw nging
the jet nozzle in the direction perpendicular to the swinging direction of
t he casing, and means (11, 14, 28) enabling the driving of the
first and second power sources to be controlled fromoutside the tank in

accor dance V“Eﬂir%nﬁ&%ﬁﬁs%kxkkq869,jE%ﬁi”9 froma port (22") of the jet

nozzl e.

METHOD FOR TREATING LIQUID IN A TANK AND
LIQUID JETTING DEVICE USED IN THE METHOD

ABSTRACT

A method for treating liquid stored in a tank
- (31) includes the steps of installing a liquid jetting
device (1) having a nozzle (22) in the tank,'providing the
device with separate power sources (29, 30) for swinging
the nozzle in the vertical and horizontal directions,
jetting liquid from the nozzle at high pressure, monitoring
the jetting of 1liquid from outside the tank, and
controlling the power sources from outside the tank. The
liqﬁid jetting device (1) used in the method includes a
frame (2) mounted on the tank, a casing (4) provided to be
swingable inside the frame, a first shaft (3) extending
laterally inside the casing, a jet nozzle (22) for jetting
liquid provided to be swingable by the first shaft in a
direction perpendicular to the swinging direction of the
casing, a first power source (29) for swinging the casing,
- a second power source (30) for swinging the jet nozzle in
the direction perpendicular to the swinging direction of
the casing, and means (11, 14, 28) enabling the driving of
the first and second power sources to be controlled from

outside the tank.

(Fig. 8)



