LI QUI D SUPPLYI NG APPARATUS TECHNI CAL FI ELD [ 0001] This
invention relates to a liquid supplying apparatus
which is suitable to be used when an aqueous sol ution
of a reducing agent for purhfying exhaust gas from
for exanple, a diesel engine is supplied, capable of

supplying a | ar I§ Y -Qf 2QUS, ution from
for exanpl e, gﬁggﬁgpspﬁ%iﬁ}ggggﬁeﬁgﬁﬁmgggely, capabl e
of manual ly supplying a small quantity of aqueous
solution easily and which can be manufactured easily
TrEANCHNTORTIEBDI Y With a sinple structure. [0002] As
nmeans for reduci ng NOx contained in an exhaust gas
[0GGdnThisdieseltiomngeges tthes diqrid knmyigisomppheshni gudch is
in which an NOx reducing catalyst constituting an
sudphliude byaysplirw hom ngp depicons i liker abl edreahiangiasel for
q@rq a Qgescribed_reduging ageg% is added to the NOx .
PUPdyiE AgheditaPist XoBhd e ERiPEh- R edtopphgnemee rigdsmipd,
. nt Wi th NOx contained.in the exhaust.gas, sa that
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a reduci ng agent solution are installed on a diese
and acondkheadytvophtd inhllerdhnrgueevi ce conprises a urea
powder tank and a water tank, an agitation tank for
reserving and agitating predeterm ned quantities of

(ﬁfia powder and water, and a reducing agent solutiaon
[0002hAT sheadipiiryrescang gt wmiined guam crhasst ghe from a
. blended ur.ea powder and water . to the exhaust .
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The urea water is properly sent under pressure by "punp
redsetias-teacheg jtht tedutind hgeexRals N(BasoRuihé¥inGhe exhaust
apparatus. By doing so, NOx contained in the exhaust
gasgas thxhaxistued chnomtaatioh fof &¥Ox anrdiercedduced and
purified (see, for exanple, Patent Docunent [0005]
However, the above automatic bl endi ng device has the

0t | oW, pr, QL@HQ. Since. the device includes. an
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dictddaded Uheanpowieic BReRiilg dMWicst ey ek hSuhargened, tank
t he anount of reducing agent to be added is difficult
and oacontieol tankt, tive dgiteiof sdlonfprdiretandagdmindi ngitating
there is a worry of driving with no addition of
prefewusiingd agentitiesrofopger pewder anénrateni sndecurdusher agent

o1t is required to prepare a supplenmenting. urea poywder
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povs}cfer' ahd %g{f’érrt%%he exhaust gas purifying device.

[0004] A predetermined quantity of water is supplied to the agitation tank

from the water tank and a predetermined quantity of urea powder is



[MN] To solve the above problens, there is known a
device in which a reducing agent solution tank is
provided with a liquid surface sensor and a
concentration sensor. The device al so includes a
control |l er capable of outputting an al arm operation

. signal en the liquid surface is |owered to o
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Since it requires a liquid surface sensor, a '
appaoracent r Byideing ensOx @amtaimadinge deithae ganekdusted from
controller for controlling them its structure becones
a rewifsivi eat b rediacachendanuifaet (reenproostmpls, Patereabecument
) Moreover, it is practically inpossible to prepare a
1 ‘requi red quantity of urea water rapidly. Thus, a
requi red amount of urea powder and a required quantity
of water nust be |oaded. This requires an installation
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carry out a stable exhaust gas purifying operation.
urca0pO8dert nank etheokizihg abeyvaedthel phesenthapphl@anirdasd.
al ready devel oped and proposed an apparatus for
Moppaysar ihegliapelagudogsmes|cotipdivatfd i stedobirng Agewtlifior, an
.| ;if i ng exhaust gas, which is suited to be used for
msBﬂ AU FRRExRE USROSy &80 avrreired el Menevies, singe whp dpaded
from,t he, ahove- nenti gne

_the di e§elb,_c‘ r.can be fre _ t%l :
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prepared to a predeterm ned concen i'oh "eco
dri@ng, FRRe0k % wbBe, Bf @PR0Ed WS HE @RI EAD o LASH doY %oen?. In

supplied to a di'esel car, and which can be made Small
orden ts pzevaandhlis ghdurrenagiighd randrabedpeasireh s@ndlcWinghhy

can be manufactured econom cally. [0009] This
uregpparderusit et sesl amvddereous s sop lnticoniny epaniiog bankis

for dissolving a granular or powdery reduci ng agent
reqrgedpuri fyi ng exhaust gas in water, preparing a

reduction aqueous sol ution having a predeterm ned

concentration and storing the aqueous sol ution, and an

| et capabl f htating the reducing agent o
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red b ARK-agbRe BAREAY PO ULEANIRY %@Elf Llrlgjslh&%lﬁl‘.aﬁl@ sensor and a

separately arranged froma vehicle an obj ect
convdritedtidhescaguROUThe Otk icONalss RlliRs 4 SHRPOIAcagdifle of

tank can be novable or installed in a predetern ned
outphidoe afheaagueeustisolughanwhan the [Ruidlsuethet ds theered to

out si de through the agitator.
a predetermined level or lower or when the concentration is reduced to a

predetermined value or less. Owing to this arrangement, urea water is
properly prepared based on the alarm signal and supplemented (see, for

example, Patent Document 2).



[00101 Al'though this aqueous solution preparing
apparatus has such advantages that the reduction
aqueous solution can easily be prepared and it is
small in size and light in weight and thus suitable to

be used for a small quantity, the reducti on aqueous
when a | arge

i on must. be prepared. frequentl
[O@ﬁ'&#ﬁ?‘f’@"?@%é‘zﬁraﬁ?n ABal deyiggpria has Hunfnlasanghisehlems.
«.can . iLh both. small. and | arge quantities of
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PROBLEM TO BE SOLVED [00121 It is, therefore, an
it sbpeaticetlyt heppmésent prapemtiomeyGicpd apideity bf @fgefwater
to sol yve the abgve-mentioned problens, a |iquid ‘
rapgdbpl yihgs. ap perarass ameuet of sirsaiptailee apd becysiedd woentity
an _aqueous sol ytion_of a reducing agent for purifying
of ‘é’%ﬁ%ﬂ&%@k reag- f@ﬁl%%ﬁw“é‘i ap 1gpladigtioangpane. i Chus, the

Lj € | e of supplying a | arge. quantity of _
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quantity of aqueous solu

outCaBtde l@ﬁﬁ%@%aﬂsﬁﬁ@riﬁ@ﬁkg e§heconom cally with a
sinple structure. SOLVI MEANS [ 00131 As for a liquid

suppl yi ng appar atus capabl e of noving and arranging a

supplying liquid upward of a |liquid supplying port
[OOf)gfﬁ@dvigw caﬁ]ﬂwﬂbqove, the present applicant has already developed
and proposed an apparatus for preparing an agueous solution of a reducing
agent for purifying exhaust gas, which is suited to be used for purifying
exhaust gas from a diesel engine, in which the diesel car can be free from
the abovermentioned problems in structure and installation, a reducing
agent aqueous solution such as a urea water can be prepared to a
predetermined concentration economically and rapidly, the prepared
solution can easily be supplied to a diesel car, and which can be made small

in size and light in weight and used easily, and which can be manufactured

economically.

[0009] This apparatus comprises an aqueous solution preparing tank for
dissolving a granular or powdery reducing agent for purifying exhaust gas
in water, preparing a reduction aqueous solution having a predetermined
concentration and storing the aqueous solution, and an agitator capable of
agitating the reducing agent dissolved in water in the aqueous solution
preparing tank. The aqueous sclution preparing tank is separately

arranged from a vehicle as an object to which the agqueous solution is to be



5 peripheral surface of a liquid storage tank, the
present invention, wherein a base frane provided with
a traveling wheel is attached to a support frame, a
nmounti ng shelf, which can store a container storing
the supplying liquid, turnaﬁly attached to the
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the supplying liquid stored in the container can
~ manual ly easily be supplied to the liquid storage
[ootlahkAIthb QA 48hi8s af esotih ol idehh 3})@%@@1% NGpABPPRIALUS Ofich
the present invention, a |liquid supplying hose is
adveariogab by tatitcactledtivo adeoccenbhitier cam edéidt Bb peashyeardnd
. of the liquid suPplging hose enable to insert into the
1t 1pj 4ol 1Wuppe ineglipbt in aveieht Hosk thet epitableeto whiwdedclan a
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that the ITquid supp hode

t he hose receptacl e 3o yi ng
is strived to be stabilized. Mreover, since the hose
receptacle is bottoned, the liquid can be prevented
(001 totPateakilguouintot] t Hephheus daspphyd g thes gaaf-Ogen No.
the supply of liquid is over. [00151 As for the liquid
200§d§awyvﬁg apparatus of the present invention, the

tr@%élin mheel_iiga%tached o one end of the base

f rrafee N P CRMe Gt fler J8RANGTC tldenadwrticaenchaidpepen No.

200I2a,§17d {ON the ground so that the |iquid supplying
apparatus can nove or stand still. OsMng to this

arrangenent, a novenent and a stop of the liquid
suppl yi ng apparatus can be realized with a sinple

DISSIIQSURE OF THE Asviitde; | i qui d suppl yi ng appar at us
of the present invention, the supporting frame is

PRPBoNMIMED B BO [éXPBnsi bl e and con tractible so that
%ﬁf 6 height of the nounting shelf can be adjusted.
[00 'Lﬁgs,ttdalet‘cfﬁ%e,am angeinehithe mwpphyinofnkioguiodbeidel qubcier
___storage.tanks hav“gg various sizes can be nmet. [00161
to sQUYeftEP AhoNeIpeRieP LBRYYIPRY: A0 PBHAEUSPBANE KEPpF&idEivhich
. J.nvention, a belt, which can be .l aid ross a. o
is sBERPIRET P ur aienoing Hed i RO st dfaEReaget for
e WAL pg Shekf Mong. to hhis arrangement,. the ..
DA B2 e Be o Skt e i & RRGTHAR snatemicd
cap98L@is0Bp1EAR B8 r&ORYENEEy 8RAGIbus solution from, for example,
a tank truck rapidly and safely, capable of manually supplying a small
quantity of aqueous solution easily and which can be manufactured easily

and economically with a simple structure.

SOLVING MEANS
[0018] As for a liquid supplying apparatus capable of moving and arranging

a supplying liquid upward of a liquid supplying port formed at an outer



Therefore, if the belt is formed into a Y-shaped
configuration, the slip preventing function of the
contai ner is enhanced and the slip-down prevention of
the container is inproved. As for the present

i nvention, the supplying I|dh|d stored in the
plied to storage tank | ocated on

_container .can b ?
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storage tank As for

tuRibdy aituﬁcmﬁ ttohﬁhep !’aﬁﬁ}@cﬂttmgfl‘fﬁﬁhé On(Jwtng £8 WARS WirBShpement,
liquid is an aqueous solution of a reducing agent for

thepuedrftpig astosxpadhe gapplyiom diggiiésehnehgi Renveyed to a
Therefore, the aqueous solution enables to be nmanually
%is%%#mwdt @{J&lﬁéngmrlsrge Menskvendis yotating thas nfeomtinge shelf

ing a aratu .of the present inventiaon,
fm&l‘ Wg% @bqggmﬁdmﬂr. OhS FuDRTYiPEAI G ot Wyl RGEpRIABE can

i.ch ..s safe and often used.
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suppl yi ng apparatus of the present invention, a
support frane is attached to the base frane provi ded
[oowid] e far ave ligngd mgghyzagda@mwm loPGhe r}?ﬂe@cﬁ{‘ @ﬁv&ﬁ%n a
store a contalner storing t supplying 1iquid
liqwialr svadnblyires hamh&dlctmo‘tflldyscj,tpmdrddl ngtie eMainer, a distal end
Accordingly, the '7 container storing the suppl yi ng
paiti fémh@ kmdrfetm)éwmmet @12&)1prtedesm1t niethqbsgiid enpplying
Mor eover, t he mounting shelf and
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hose 1 s Trenova attache or t COﬂ ner,

stoen@ pank @éh&kﬂ? hh@lULQBL%HppfiYﬂen%q'ﬁ@&ebd];ﬁ)ijzﬁﬁjerﬂo%@ @dn be
into the liquid supplying port and a hose receptacle

insénied inhihehhddeereebsiaicth svipphy ting ligale segplyber ihasend ethived
IS prOV|ded at the mounting shelf, Accordingly, the
to kapshhilivgdl | ddoasoseor e ck nilchdosontedmierlec an bogtomed, the
plied to the, l|iquid stora%etank reliably and
11(1‘-%3&@_\/1% ?hfe‘f%% f}dﬁr%&%ﬁw%r@ HysdedighiBetippdengelogen fter
the%q , f eptacle so that the |iquid supplying hose
iy Py %B 2%&d” “Vbt-eover, since the hose receptacle is

bottoned, the liquid can be prevented from | eaking
fromthe hose after the supply of liquid is over.

[0015] As for the liquid supplying apparatus of the present invention, the
traveling wheel is attached to one end of the base frame, and the other end
of the base frame can be landed on the ground so that the liquid supplying
apparatus can move or stand still.  Owing to this arrangement, a
movement and a stop of the liqguid supplying apparatus can be realized with
a simple structure.

As for the liquid supplying apparatus of the present invention, the

supporting frame is provided to be expansible and contractible so that the



[00191 As for the liquid supplying apparatus of the
present invention, the traveling wheel is attached to
one end of the base frane, and the other end of the
base frame can be | anded on6the ground so that the
liquid supplying apparatus can nove or stand still.
" ol a rent ,and,.a stop of .the |i.quid
he R B TS By B HETE R 1B Bl e it g rsrangement,
suSd I UE TR to 1iqui(ﬁ§tc§cr8{;'e Eéﬁ%{%hgwl% &%‘?(Rlsyéi?& ARPRL ALyS
of the present 1 nvention, the supporting frafme I's
expansi bl e and contractible so that the height of the
nmounting shelf can be adjusted. Accordingly, there can
[0086] dbtiar tleeliguchsapplgtieappbhats sfppd praknk aetrdid a belt,
i quid storage tanks having various sizes can be net.
whyahosawy g [4idracepss 2 pauibiesaippitfacngfdbparatusenfis thached to
hPresent inyeﬁiiog,.a bel t, which can be laid across a
C’pé*fqlﬁﬂféff%wg f ACWINSE 19 Hig GHFangRRent sther captserer ean be
. i shel f. Accordingly, the container can be
el BRGIPHIN Dbeglosy BTG athulituhtionh 88 cOnpaonemtelin
ber wexedr saf Bhiy 4 v KEathe bel t. is formed ..
Perseaneed 88l sy TUstal s MatIR el Sl PhoA o
prefonbhpotuediidhofC QRE akdihins: 99NapESRNdHdhehe slip-down
sli p-down prevention of the container is |nprove8.
prepgnfion of hiee botai desisppiptongd appar at us of the present
invention, the supplying liquid stored in the
coit dioRefha anvepanis ipphiteeh,t ha sppldge ligokd | geatdedn othe
a.squIie% side through the |iquid supplying hose. _
conpURSE didpg g stidiesy byl sty ase gk depated uppkiterlied side
eSdsl I Y.and rapidly without transferring . the liquid
thlﬁ?‘? in Fife hc%ﬁ?a‘? Vg (Hge | q@?vdn%tié’r ég@ t"’e‘(ﬁ"l’@gq({r@@ﬁllthe
; £.9n; [ gL | Vi.ag s..Qf the present .
M e Al M S
supplyifg 1 RAUE AT ABERbn AR PY tHY RGN EXNAYSH 9as from
a di esel engine. Accordingly, the aqueous soﬁutlon can
be manual |y supplied to the storage tank easily.
As for the liquid supplying apparatus of the present
(001 Hvdnfophe ﬁuq@léﬁuepﬁéngcimamms sf thaupemewditigvention, the
CO(?jneg, there can be obtained such an effect that
supp Han IgdEhs pRvEnerBh sohdiaupt aseudiog agappliyr pirifiiea an
e.and,F{te us

er ich i.s saf d. :
exhé{\‘%t gds {from a dilsd angine, rwerefore, Ehe agueous solution enables
to be manually supplied to the storage tank easily.

As for the liquid supplying apparatus of the present invention, the

aqueous solution is a urea water to suitable for supply of urea water, which

is safe and often used.

EFFECT OF THE INVENTION

[0018] As for the liquid supplying apparatus of the present invention, a
support frame is attached to the base frame provided with a traveling
wheel and a mounting shelf that can store a container storing the supplying

liquid, turnably attached to the supporting frame. Accordingly, the



BRI EF DESCRI PTION OF DRAWNGS [0022] FIG 1 is a
front view showing a liquid storage tank that stores a
urea water as an aqueous water of a reducing agent for
purifying an exhaust gas froma diesel engine is
applied to the present inventl;)n. FIG 2 is a plan

eft si

o8 PE e LG e FL G bis &y Left, side viewof FIG 1. -
cm’élaé\%x 4£1|,03151§§ %l%% ﬁ%ﬂ!?}\)c/i;ygw giﬂg\l]\(} hrél,l béncogﬁ(,&ff ﬁ(’} éelb‘ ogfléﬂléx}med
atioassaily. al MBALdyoof hARul Al AR WALy oh
pol [ é{)ui d sujbpl yi ng(V|E5un'pj,a %I chi's aﬁ)pﬁ eo@t Flg tfﬁlé (fllqg{l% €
corstadn@g e hleap Plyidd Gquld skbied m itBe @ohefihesi d& Mheﬁﬁ’aﬁﬁaﬂy
FIG 4. 9 [00231 FIG 6 is a sectional view show ng,
suiliehtetiatiged! sioadg, tambuntding situations of a tank
cap, ?n air rel easing pipe, a lever coupling and a
duglt‘-*, WBr hentawg saupyingg apnhidisack thppivesehtt dntdreion, a
. ligui nk of FIG 1 . .
llqlddqgﬂqui%r?gg Pse tlsaremovably attached for the container, a distal end
part of the liquid supplying hose is insertable into the liquid supplying por{
and a hose receptacle into which the liquid supplying hole can be inserted is
provided at the mounting shelf. Accordingly, the supplying liquid stored
in the container can be supplied to the liquid storage tank reliably and
easily. The liguid supplying hose can be inserted in the hose receptacle so
that the liquid supplying hose is stabilized. Moreover, since the hose
receptacle is bottomed, the liquid can be prevented from leaking from the

hose after the supply of liquid is over.

[0019] As for the liquid supplying apparatus of the present invention, the
traveling wheel is attached to one end of the base frame, and the other end
of the base frame can be landed on the ground so that the Liguid supplying
apparatus can move ov stand still.  Accordingly, & movement and a stop of
the liquid supplying apparatus can be realized with simple structure.

As for the liquid supplying apparatus of the present invention, the
supporting frame is expansible and contractible so that the height of the
mounting shelf can be adjusted. Accordingly, there can be obtained such
an effect that supply of liquid to liquid storage tanks having various sizes

can be met.

[0020] As for the liquid supplying apparatus of the present invention, a belt,
which can be laid across a peripheral surface of the container, is attached to

the mounting shelf. Accordingly, the container can be prevented from



FIG 7 is a sectional view show ng, on an enl arged
scale, a liquid surface displaying nechani smwhich is
applied to the liquid storage tank of FIG 1, and
showi ng installation situatijons of a float and a fl oat
gauge, and a fl oat stopper aétind a gauge pipe, and a
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gauge, and the float stopper and the gauge pi pe, nd - a

impregdt er m ned quantity consuming situation of ur ea
24] FIG 9 is a front view showing a first

vvat er 0
dfomlgm bﬂutch@upp]crmgﬂ apwpph gl dpparesars apphiied, the
i.nvention, show ng one exanple in which
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SuRp é’b‘}ﬁ QHHE Sl itRghg GendarcsrGimbel syunhed tby softovagratank

o gaget for
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thel Qlﬂlﬂ?u“:}fe hich (ﬁlﬁlog(ﬁ%é}lw%sg@ganfﬂ] 9#) @gx{ Wﬁ ﬂg{ alfn? rtlcmm;,

ont al ner
theRigmid@oinSth@ dohn@itnes itdeny 1 @btdth gc FIG 11 is
a side view show ng an essential part o% a situation

of FIG 10 in which the nmounting shelf is turned to
t the container so that the urea water in the

[0{)@&, %,fﬁéﬁhp&@gﬁpﬂup@diym apendaitgsiofl tht pragmttiankution, the

] %] FI& 12 is a front view showi ng a second

sur, i e igfan quuwpaa@% of yineguamaresnidonpptifedg an
esent ention, show ng on exanpl e in which

e"h"?‘b%ﬁﬁsﬁrﬁ%?l 2 fs Xgnﬁ%ﬁr ed&fé’ﬂm Rt regusosolypien can

be WRLELIBHBRIRANBME BALUL O ey fedUC!ng agent f or

purl aust oma engine is supplied
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10 which the(ﬂcont e{ﬁﬁgr tg| sg}i’) oag a 3 %D&C?HIH%XH?% the
agueous solution is a urea water. Acc,mdmg,Iy, Lh(;l@ can be obtained such
an effect that the present invention is suitable for supply of urea water,

which is safe and often used.

BRIEF DESCRIPTION OF DRAWINGS

[0022] FIG. 1 is a front view showing a liquid storage tank that stores a
urea water as an aqueous water of a reducing agent for purifying an
exhaust gas from a diesel engine is applied to the present invention.

Fi1G. 218 a plan view of FIG. 1.

FIG. 3 13 a left side view of FIG. 1.

FIG. 4 is a front view showing, on an enlarged scale, an essential part
of an installation situation of a liquid supplying pump, which is applied to
the liquid storage tank of FIG, 1.

FIG. 5 is a left side view of FIG. 4.



FIG 13 is a plan view of FIG 12. FIG 14 is a
perspective view showing an essential part of a
situation in FIG 12, a 31-shaped belt is laid across

and held on a peripheral surface of the container
stored on the nmounting shel f. DESCRI PTI ON OF REFERENCE

00T § 0025 AU, ER8 S e S o
sitatI6AS NG RIAE ASUN aBOMIELLHRDIPATE lover coupling and a dust
preventing coupling, which are applied to the liquid storage tank of FICY. 1.
FIG. 7 is a sectional view showing, on an enlarged scale, a lqud
surface displaying mechanism which is applied to the Heuid storage tank of
FIG. 1, and showing installation situations of a float and a float gauge, and
a float stopper and a gauge pipe, and a fully storing situation of urea water,
FIG. 8 is a sectional view showing, on an enlarged scale, the liguid
surface displaying mechanism which is applied to the liquid storage tank of
FIG. 1, and showing installation situations of the float and the float gauge,
and the float stopper and the gauge pipe, and a predetermined quantity

consuming situation of urea water,

[0024] FIG. 9 is a front view showing a first embodiment of the liquid
supplying apparatus applied to the present invention, showing one example
in which a container storing a predetermined quantity of urea water as an
aqueous solution of a reducing agent for purifying exhaust gas from a diesel
engine is supplied to the liquid storage tank, and showing a situation in
which the container is loaded on a mounting shelf.

FIG. 10 is a right side view of FIG. 9.

FIG. 11 is a side view showing an essential part of a situation of FIC.
10 in which the mounting shelf is turned to tilt the container so that the

urea water in the container is supplied to the liquid storage tank.

[0025] FIG. 12 is a front view showing a second embodiment of the liquid
supplylng apparatus applied to the present invention, showing one example
in which a container storing a predetermined quantity of urea wateyr as an
aqueous solution of a reducing agent for purifying exhaust gas from a diesel

engine is supplied to the liquid storage tank, and showing a situation in



27exhaust part 28supplying liquid (urea water) [0027]
46. . ... contai ner 471iquid supplying hose 48liquid
suppl yi ng apparatus (truck) 49base frame supporting
frame 52nounting shelf 54trgyeling wheel

which the container is loaded on a mounting shelf,

FIG. 18 ig a plan view of FIG. 12.

F1G. 14 is a perspective view showing an essential part of a situation
in FIG. 12, a Y-shaped belt is laid across and held on a peripheral surface of

the container stored on the mounting shelf,

DESCRIPTION OF REFERENCE NUMERAL
[0026] 1...liquid storage tank

7....liquid supplying port
9.....tank cap

11.....pipe joint

25.....alr releasing pipe

26.....air collecting part
27.....exhaust part
28.....supplying liquid (urea water)
[0027] 46.....container
47,... liquid supplying hose
48.... liguid supplying apparatus {truck)
49.....base frame
51.....supporting frame
52....mounfing shelf
54.....traveling wheel
55.....ground surface
59.....hose receptacle

61.....belt

BESTMODE FOR CARRYING OUT THE INVENTION
[0028] Embodiments of the present invention will now be described with

reference to the accompanying drawings, in which the present invention is



rr _00ground surface 59 hose receptacle 6lbelt BEST
MODE FOR CARRYI NG OUT THE | NVENTI ON [ 00281 Enbodi nents
of the present invention will now be described with
reference to the acconpanyi ng drawi ngs, in which the
present invention is applied to a liquid supplying

. tus: for ea water as .aqueous sol ution of a
0 PHER B iR TR e et e s ET GRS A P e i s
. &% > ; i85 n SURRLYENGD, SH &Y noine
oo RN PR, A oS ALY SHED AHER g
andenat eppardt@nspaepblydhs t & ans|LeRBbe | dAHEigh St ‘IhagQGS. 1

tank, which is nade of synthetic resin. The |iqui
thxtaghafe ot aeferdndes nhararetl i denogengr@hhypareat angthaklucent
. parall el epi ped configuration which can store about
Hgwierpge drskophicleas wetdsr of syrghetialiein. of Thebgsgbstange
recessed ribs for reinforcenent are forned on a .
tarflo i T g (A b qh G it sp oY Honiand configuration

; 4he i qui.d rage.tank 1 is placed.on a o
widE o) SE At BARBRVETH e or ARG Taecesses o

. ot k Ltabl.e pl uch as .,
o 45, SR 10, AR U F e
ligeid dtheadd knk 1.

[0029] The liquid storage tank 1 is placed on a conveyance mount 3 for
conveying, for example, a forklift and normally set in a suitable place such
as an oil supplying station, a truck station, a factory or the like.

In the illustration, a reference numeral 4 denotes a protection net
attached to a periphery of the liquid storage tank 1. The protection net 4
is formed by assembling protection frames vertically and horizontally.
Lower end parts of the protection frame are fixed to the conveyance mount
3. Arcference numeral 6 denotes a pair of fork insertion holes opened to a

peripheral surface of the mount 3.

[0030] The liguid storage tank 1 is provided at an upper center thereof with
a liquid supplying port 7. A tank cap 9 is screwed into a screw part 8
formed on an opening edge of the liquid supplying port 7. A screw hole 10
is formed in the center of the tank cap 9. A basal end part of an elbow-like
pipe joint 11 is screwed into the screw hole 10. One end of the pipe joint

11 1s allowed to project inside the tank cap 9.

[0031] In the illustration, a reference numeral 12 denctes a stopper ring

mounted on a peripheral surface of the basal end part of the pipe joint 11.



In the illustration, a reference nuneral 4 denotes a
protection net attached to a periphery of the liquid
storage tank 1. The protection net 4 is forned by
assenbl ing protection franes,vertically and
hori zontal ly. Lower end parts of the protection frane
THY Bnki1%8d b0 1 Q1 SONVRYRRGS, JRUNt, 3, A reference, . .
nurrg?al)gelg | gﬁ%@s&aﬁ%’??ﬁ@f Tork tloﬁjs(’e(r%a@ﬁaﬁﬁl &ih an inner
propenag $dxa 1BebE pler brosunfac e ®f o4 e, todhe (98301 ;
The |1 qu(?gd storage tarﬁ%_ l . _(i S pr’oﬁ ;Lglaggtt%%aﬁﬁju(’pﬁ(glgl% his
preentted friver eabhpinid Bnd biaGl dusypRkNi NG\ PQElenke AuRRRKL 14
cap 9 is screwed into a screw part 8 forned on an
de@p' i iy wdygdaofeuide giogue dosupgd! yi g eeighe?al AusLE:eW! an
. hole 10 is fogr%? in the center of the tank cap 9. A
infeamerlialg daghpt thst pig Jelolk | i Rlee groserej Iof startangal in such a
screwed, into the screw hole 10. One end of the pipe
mﬁsngﬂ{“ﬁt“bﬁ) F‘"s egﬁrlwéﬁetwﬁrem auter; wwa‘éu%@é&eaﬁﬁ of ége gerew

210 dhe Ll 2 1 rranged in such, a nanner as to be
hod oL e P htRe Bl s i B 1S of the
screw hole 10, so that the pipe joint 11 is prevented
from escapi ng and stably supported. A reference
[00B2iEY abredApdenDt s farmad Bl pegitiieaDEMME HOTHRLIN fnd
peripheral surface of an internediate part of the pipe
pajtaifritic pipe jihet §i ooden dckeirshaler dhgld ldver suepliae MANBefewed
as to be engageable with an outer projecting edge 15
to &Bet A e¥C et h&P eforo cepnediim.t hd'hei pevgroicompig chh hes a
Cmsu)p\gorted s}t@bl‘g. . 00321 A screw part 16 is formed on
TPEPEPHEP al v SAPXERBE L REOBE hdPnefddhal & Bfiuidhsupplysng
ik 0bAt rewhaole 18 of \a | eyer coupling 17 is
P lpjé r "é@/égél%gl o@ %e @%%l‘ri e\ \?vu(pléﬂpoﬁ é’%f)gﬁl) c‘d’rﬁ‘ﬂl’@? iog i pﬂlﬁé‘%ﬁ ed dpree
u LR dMd-ed v y: LG R Re Lol ect | ng.
et ooy TR Ay SRREELAR B BE FRABESRETHR o
as a tank truck (not shown) capable of supplying a
Iarge ciuantity of urea water can be connected to the
[0088hnrct ieng lypitpetid®,. a paBB3]cel nubdieal |F1ugt fi@del ON, d@st-proof
reference nunmeral 21 denotes a dust-proof coupling
coupHng v leigh cae e ftted to dhe hensorimer pimgl Hi p¥ k9. ondhend part
N t}%r\le.epd\ &art of t_ge pi ge is closed and the pipe joint
of thy e Fptlogrcbandithe gtinesoinbrldss Witeredhen athea weitdss wien
nQt... iLed, the coupling 21, is. connected to the.
thecglﬁeﬁgg}? ?Pﬂr%é %‘l ot 1‘§upsl%ﬁtci’1a % ocroé-"ipgfﬁlg q‘t &t ‘%Oémﬁ?té‘aeﬁ‘f edpe
20 mEter o4 i No] J.Qi.nt . AL reference
C O PN, Do foRglt el Brotlenieeh (/0Rh RRELERE fovo
the op@joper ipheral surface of the dust-proof coupling 21.
The lever 22 is provided at a tip end part 23 thereof
i/t hefargriepnpaetal232 dAnvefser enemRr alirdb]deaahssted to
chain for connecting the |ever coupling 17 wth the
a pg@@@mbalo@ﬂrf@g@pqﬁ e 2dust-proof coupling 21. The lever 22 is

provided at a tip end part 28 thereof with a grip part 23. A reference
numeral 24 denotes a chain for connecting the lever coupling 17 with the

dust-proof coupling 21.

[0034] The pipe joint 11 is provided at a basal end part side with an air

releasing pipe 25. The pipe 25 comprises an approximately U-shaped air



13 <collecting part 26 and an approximately inverted

U- shaped exhaust part 27 connected to one end part of

the collecting part 26. More than a half part of the

air collecting part 26 is suybnerged in a urea water 28

as a supplying solution which is stored in the liquid

2ta b (n it atety 1 g A, ,O'V\Je‘to, 1. e

e TR R B PR B B Bt g 27
conmedtded td bﬁtzllcﬂldsﬁ@iftaﬁeuh@(&)llegt-in& 99@5%601 RISH ghQB 4 Hfﬂf art

exhaust part 27 is allowed to project outside the plﬁé
of floi atr coileandg phet €8ds pabmergedpen Wreatd@eatBuspPh8lbSlying

air. Anetted cap 29 is attached to the end part so
soluien whichi gnsteued én the lpradentegef mok ented ithg other end is
(cherzinu_. ‘_‘In_&hi,iééust[ation, a reference nuneral
allgyed dngraschione the apid sidfest ebitha usea wiatab?® iplthe dquid
< Jhe.exhaust part 27. The check valve 30 is adapted
ba@%gﬁggvgﬁt a backflow of air fromthe outside. [0036]

A liquid supplying punp 31 is installed in a position
above the |iquid storage tank 1 and away fromthe pipe
(00861 Aneldnd ¢ EHHTRY AR RL R i ot €l diside e
~ supplying punp 31. i%ﬂgﬁ%%g;géggﬁﬁdﬁﬁgngkggoag?g%tB%anc
jouOnkl end thé cadguppliy bpgn bd dw dos@iptieiric 83 1 8 . 0OREEHPIY is
to the outside of the liquid storage tank 1 and. the
attaghsk tet ¢ad arrashelahifihign supphyisngreviegtiddfiginentering
., hozzle 34. [00371 Afitting 35 is fitted to a position
theX®idve the Iiquid storage tank 1 and away fromthe pipe

jojnt,1l..and a.plurality of nuts 37 are screwed to its
LohEuie h%‘f“tsglﬁ? Pan? Ul ﬂelr@né?]d“ﬁaﬂd-o?g et as thefpevalve
locaaddnavi 1g;@ L@ by ik ed cr segtion and ma
or B8NV BALASIRLA) Ly SRR Gr0em, Sahl 01,800, R,
addpebd e SkteRAr bL&alfndW 0R%i 3P0 TRHE RfisSynthetic resin is
engageably arranged at a | ower end part of the float
stopper 38. 14 [00381 A lower end part of the fl oat
stoopper 38, in this enmbodinent, is placed at three
[OO@@ s ligusd shpphéngpanof 31 heildtqled is horaggon abbvelthesSBquid
. that the Iiguid surface indication can be started by a
stoyagg dfn g dugad 48 avatrep Heseiiedehtwien A pquannietyp pipet 3k for
. b water .28 is s lied to fjll three quarters of
the Bo88 AB0 R0 pptd TR sEPeeSecsh tyeld e water 55,0 Ghe end
of a supplying liquid conduit 33 is connected to the outside of the Hquid
storage tank 1 and the other end is attached with a supplying liguid gun

nozzle 34.

[0037] A fitting 35 is fitted to a position above the liquid storage tank 1 and
away from the pipe joint 11 and a plurality of nuts 87 are screwed to its
screw shaft 36.  An upper end part of a float stopper 38 having a generally
U-shaped cross section and made of synthetic resin is held between the
nuts 37, 37. A hollow cylindrical float 39 made of synthetic resin is

engageably arranged at a lower end part of the float stopper 38.



A rod-like float gauge 40 made of synthetic resin
projects fromthe float 39. The gauge 40 is passed
through the fitting 35 and slidably fitted to a gauge
pi pe 41 made of transparent;gynthetic resin. [0039]
G adations (not shown) are }orned on the gauge pipe 41
[0al A CAR4énd Skt dat,! upperoend part of .the = .
gzga%!ge oi pe 41, §JI‘:ﬁ’t ﬁgﬁ%ug%?%%%éﬁgl @ g \}Vﬁlésr mﬁﬂglm(“m’ 18
pladgpdest #nde pahtte@t thBdeidinalr l%@l{ﬁﬁlié%tﬂﬁi’g%staﬁﬁ f}%out@ilﬁ%rtlle
_part of the gauge pipe 41, the gradations show'a fully
hofuiid sedfase atéicatieneian wbetirtdd 00Q: Hoteesups athgra#r®Acribed
water 28 is stored. A reference nuneral 43 in the
whan  gtpatitoal denoraswatar28 s pippdicdi s clarcatquart@wert the
_part of the liquid storage tank 1. The drain pipe 43
CaRARLLY %‘ﬁgi‘fﬁﬂ cltoes t{ﬂh‘ﬁg]ugh a drain cock 44. A

refyerence numeral 45 denotes a poywer. supplying cord of
thée g%“ﬂ%?ﬂyi (3% PG 4§qu1d§19fa ?bgﬁﬁgiwuwsvh@rwﬁa@i gom the
: | yi araf Us,. .t : cted. the |iguid )
g O a o PRE R Kot M N U Bt PRty rveea
to 8lhange pisk DA Ad A YENEFPRGE kyntlldiPlaged on a
conveyance nount 3. The periphery of the liquid
storage tank 1 is protected with the protection net 4
so that the tank 1 can be protected from bei ng broken
[00gy] éxndnbians (oncehowhkast éragel bartke Izgaar PROPEr hyd becap
,conveyed by, for exanple, a forklift. The storage tank
42 35 pEaedrt Py ynper sdepritpf dhe wavgblrdppiac e le uch tastian of
ol uppl ying station, a truck station, a factory or
PIGg THRE S Sh5taddort ok thE Skat rmase s waves gb e Herer
atM 3yt [ Lolnt. 11, Eh Lpe j.olnt,l1l. s connected,
paicthl HERelEpb oLt b 0B RE R Rak s hud YulsToiRy Srtein
abdus 1G0MMBEbad wht B bAG AUSLSRE 0ok goupl ing 21. By the
cl osed end part of the coupling % , external entry of
f oA ergfaramtt etevaprayent gigh i[1094A%iodN dbhs:at hernyNandine
~the pipe joint 11 is provided at its basal end side
disppaet athe laiver pelreasithg lpjpd @25ragandutihe. aiTthecdldigglibpgL3
pgrt 26 i s disposed within the liquid storage tank I
canpby gpeng/clased vk parpiproils 4§|.| dwedfarengr ojuentral 45
de og}sjdewland tgp proj %gid one end part of the exhaust
CNEETR A BIVRE SPRRH e CoHkOLt oY ng lawid prHep 8dd part
of the air releasing pipe 25 is attached with the
netted cap 29, thereby preventing entry of foreign
OOt T8N the [ 1 REYaRGuld G Bhed S the How
[ Ji{](z{st al %hecd ligﬁég p{oﬁs}lﬁ%r ﬁ)’% %%%139%430%1{%1 ge@#{gﬁ'kt (’3::%% bh(“ lquid

storpacedkon @hidippeforpidt iRb 4 RecthhOHi4 S1Q2081 th%ﬁka farge
and the supplying gun nozzle 34 is attached to the
cappabp 18platibogh thevesuppt ymg:d 3.quitde qanditidry33-the liquid
storage tank 1 is protected with the protection net 4 so that the tank 1 can
be protected from being broken by external force. The storage tank 1 can
properly be conveyed by, for example, a forklift. The storage tank 1 1s

normally installed in a suitable place such as an oil supplying station, a

truck station, a factory or the like.

[0041] The tank cap 9 is put on the center of the upper part of the liquid



The gauge pipe 41 projects froma position away from
the tank cap 9 placed on an upper part of the liquid
storage tank 1, and the float gauge 40 is slidably
inserted in the pipe 41.. The lower end of the gauge
40 is connected with the float 39. Before the urea
stNBLET 2B 1 0l J,8dq or Whepn the urea water |eyel is .
"o gr%rglg § %ﬁl{gepdrl'd‘ge?%pxrﬁlgpé%d lerlhlfﬁiL © &Y %\063{ Iﬁvelrl,he pipe
joihba1fik 0ahndRed SvieRIRIS @NSuPELY BLihd 1AL 140 y 17 is
end of the float stopperL 38.uB[ gg44]hk£>fi}?§ 1ﬁd%§€!§§ﬁﬁ{éé 171s
cothaeged qualttht yhof-oefcngilety 28. | Bystipbiosh bRILNE of the
l'iquid storage tank 1 froma tank truck (not shown) or
cowneng Lkeextehealteartky of (okigrsmat @ppegrévertthé. vi cini ty of
the liquid storage tank 1 and the dust-proof coupling
21 is detached to expose the connecting pipe 19 of the
1l-ever cqupl.in .. ... .Then, one end of the .
[O{éﬁgsﬁy%oﬁ}eﬁ&c&%%@ 3Be #inf 1A 16 ZARVPRAR ifsbasal end side
1GPRRe Gt e k9 the fonogct i ng pi pe 19 and the pipe end
R R PSR gT P PRRE s G i B By ebosea
wiflith QHEN; 8 QR ARG Aot . SRAN) K 45 UEK; S
Then, acglrlessur é%% f eleld punpq%)?‘ltoﬁgh% gg&gﬁau%éuiéhﬁ’ '&ﬁ&'ed
to pofjcat@dside, dakl sher pidiects @AY -cRadea I T3 hWad:@h udBph &t 27 is
the supplying |iquid pipe 20. As al ready
opafese thbednosphesc tie piesentl paverftthormivsekathes pipe 25 is
rg%g%/-n,ade urea water 28, it is no nore required to
attpehest svidh bha mstide e £, phepdive pacvemanmetrery i of fheign
gtan_k and the urea water 28 having a uniformquality
MALLN be supplied to a diesel car rapidly. [00451 The
urea water 28 is introduced through the supplying
l'iquid pipe 20 and noved fromthe |l ever coupling 17 to
[00UBETRL P& % R Bduid f Wahenpd iS,thenidl qwed ¢,
down wi t%ipnhtltr%e ﬁ?bupgng{ g?aﬂé\ghsgrl}léﬁlin Atm)t%ﬂ’é{ll £, from
thetthakl dagud glautfacen vgypel pwirt bt thet [Quild &Hi‘%ﬂg@@&%‘lﬁﬂednél the
tank 1 can easily visually be recogni zed from outside
suppéciagsaut hezdle gui o sttoclagetd dnkp dmipss mabdengh e supplying
. _transparent or translucent nenber. VWen a
liquid ¢gateitmied quantity of urea water 28 is supplied to
the liquid storage tank 1, the lLiquid surface reaches
t g™ BREC BHF 4-3&%193%‘153 {9080 fy Rpgitien gppet frem Hie §hdwaap 9

RN A R
is silliliifélﬁly 9RY4AE: A0nt 0L I Fe UPMRr B ML RLD Lhe o?%ﬂgegﬁitg%e 40 is
connected with the float 39. Before the urea water 28 is supplied or when
the urea water level is not more than a predetermined Liquid surface level,
the float 39 is engaged with and held still at the lower end of the float

stopper 38.

[0044] Next, in case a large quantity of urea water 28 is supplied to the
liquid storage tank 1 from a tank truck (not shown) or the like, the tank
truck is stopped in the vieinity of the liquid storage tank 1 and the

dust-proof coupling 21 is detached to expose the connecting pipe 19 of the



[ 0046] When the upper end part of the float gauge 40
is noved to the upper end part of the gauge pipe 41 as
shown in FIG 8, an approximately fully filled state
of the urea water 28 is visyally recognized and
actuation of the pressure feed punp is stopped to stop

leva#RRluy il t7he urea water 28. 17 by the liquid
surface rising of the urea water 28 within the liquid

st dilage dnanknd .of Tihe Ahgplitnd NERiPYIHREDO Bf ORE tank truck is
direction of the air g%??eé?iﬁglpgﬁg@ZG whi ch ngdﬁghklb
conpedthé tuphecopardting plpenl® hedttanlkpipe eRldepaitlofithe saePlying
. moved in the other direction, introduced to the
Liqgshaure 30ait comester ttherngusheaiding ilnttoshéven) on the tank
Jatmospheric air through one side of the exhaust part
t”’éﬁf %ﬁﬁ’chﬁ-&h@&j BRESBWCS e Pump gckhsr g livucl Heactuated to
Senaini n ir wthin the Liquid storage tank, 1 is
acHEEUEAAT bl HRE ~lferd 38 1R TUReRTR battipiran
| Nt ARG dy @l 0L A8E 1he B .‘Vi{}ef! Lhe . de
suppl yi ngy: [ qﬁﬁgég’u&ﬁgggiﬁ?gk%ge%)bgﬁbc{lec%% gl%%&ptf Itoﬁg5 made
urd @ANBLEIiE 28 nbIndreVRRIGIR) (AR JuSORE RS QE to prepare a
accident of the supplying |iquid punp 31 can be
urqer event edtHer mioacdithé ngea FRQ4828 Waeind Rauil@ah WakBfy can
28 is full y.sugpl ied into the liquid storage tank 1,
be pnpapRedipt # Wéesohcatheaptidhk truck side is renoved. After
the supplying liquid pipe 20 is renoved, the
dust - proof coupling 21 is connected to the |ever
ing 17. 00491 .Next, in case .the urea water 28
[ooZBE e Brbovaka T duiatiop e s el 15 SUgoprs Dauidvipe
920 deselovtd St . 0g.. | -qui . 31 is.actyated
o purogp gg&?h%laslr(’ggp\% fé’fr?g%gr??ﬁor %‘gﬁ%)@hémﬁ‘u;&i ng-\1p"red
wafrpes 32 thefl ARd0dY6adwtdihhe sy LRQabd qLi U\t that
~ nozzle 34 fromthe suppl yilr}g Ibi q@@ﬁc@%&%‘% ?H%g.lgBe %ltr’%‘n’
timor th tleyuitl iwfadehevelipatlyinnghd Liguidl sesmeRozale 1 34ni Sasily
. inserted in afilling port of a urea water storage
visgahk henstcoshia) frpwadetbidn tecdives ¢he daruidnstbheze tank 1 is
(@upgl{i_gd side and its nozzle trigger is operated to
magyaha Frangpecoosiigpeliacns ngrebewat er 28 into the urea
r _storage tank. _..n that case, sgince the
G bR PRt fied e ptug e 1% 2BimipeReddo the
Liguli tdodR8 ¢ SPHEN G A LuidLough t he exhaust part 27,
1 : hec’ a r_%g f%tél?gg? 3 illﬁufgi ni[")% fﬁfc&/ %llg%cthres &1((: elgw.teé plpart of the
floasUpBhyeNGBsl hQWIE BN NLTE! & 34qand. MVEd3d Lo sNgq W5an
wat er storage tank (not shown).
accordance with the movement of the liquid surface to allow the float gauge

40 to move upward within the gauge pipe 41.

[0046] When the upper end part of the float gauge 40 is moved to the upper
end part of the gauge pipe 41 as shown in FIG. 8, an approximately fully
filled state of the urea water 28 is visually recognized and actuation of the

pressure feed pump is stopped to stop supply of the urea water 28.

[004.7] At that time, air within the liquid storage tank 1 is pushed upward



18 [00501 When the urea water 28 is supplied to the
diesel car, the liquid surface of the urea water 28
within the liquid storage tank 1 is |owered. In
accordance with the liquid ﬁurface | owering, the fl oat
39 is lowered to | ower the oat gauge 40. The upper

: wihe uge 40 s ppved dowward..
by \?C\Aﬁtgr%'?cﬂ'h?hééﬁé%%glégpﬂ%géf % Hfea W&é{blorgg ivwg‘l% @%P%Ftomge
targian. Kmow 4iRes e §0Lh&HRPLYS Hﬁ’@@@&@‘éf e {11 c%ﬂgcaﬁlle?ﬁgl't 26

car by visually recognizing the current I'owered
whpdsid opem to dme tbeel phaii alitipReE AR Partheasi i Rn%hoved
. the float gauge 40 at the start of supply of the urea
in et eth@gdirection,|imttdibtceddsethei dxhausupply 2Agdd chdrd pgLifed
nozzl e%ui pped with a flow neter is used instead of
outy yeo §EB|§| PORPheTigdilh Lo edoan #idgaf thhexbappl garg2? which
,(;%gaci Ey 1t o the diesel car can be known correctly.
PYPGOBTI &S, 9 through 14 show a concrete enbodi ment

of aa. .l ppl.vi.ng; appar at.us. that ,can sypply to .the.
71 AR, SHPReHS: BRRR RS PR GRPa B Rttt i
renk hAes&L LRRE, i L.Qn..af _ d.hy-the..
L1 Oy SRS DA SpII k0GBl B B e
tank i r Stheeodioeh, eREn ofhet Bep PvaseMqui@MRNLLOM id MeSuated to
enbodi nent is applicable to a case wherelin a
suppdyrgle atreaelytegna® Ito quaakicly aof ailr @anpatselon28cdident of the
nual |y supplied to a liquid storage tank 1 instead
supply gl Wi mytoem & lureeabiterenddl front hesviriiggi d st or age
tank 1 by a tank truck. [00521 To this end, a
commercially avail abl e box type contai ner (packing

f a.r | I & antity i.s . purchased.. The _
(00 BSFIHER e R b oliBr BB B crpant
1, 3% &EALEWRR Binit NEQUORINOLE Aholid OREENM: Aunlying
suppi"?iqrﬁg‘gwﬂos el%4£71{]L lg\r/% |[ ﬁ%gé’l@e%’ﬁ%gwcgng)tgﬁ? ' 5\}2‘ i c&h“plpéy e
liquadl tisiphexd 10 réReveONtR A8kt-Afooll S udlihdchahl eokQudiBg to the
attachnment hole and a required quantity of urea water
levez®:ouplisgoried i n the contai ner 46. 19

[0049] Next, in case the urea water 28 supplied to the liguid storage tank 1
is supplied to a diesel truck, the supplying liquid pump 31 is actuated to
pump up the urea water 28 through the pumping-up pipe 32 and
introduced to the supplying Hquid gun nozzle 34 from the supplying liquid
conduit 33. Before or after this, the supplying liquid gun nozzle 84 is
inserted in a filling port of a urea water storage tank (not shown) loaded on
a diesel car on the supplied side and its nozzle trigger is operated to open &
valve to supply the urea water 28 into the urea water storage tank.

Im that case, since the inside of the liquid storage tank 1 is
communicated with the atmospheric air through the exhaust part 27, the
urea water 28 is smoothly introduced to the supplying liquid gun nozzle 34

and moved into the urea water storage tank (not shown).



In the first enbodi nent, the container 46 has an inner

and outer double structure. The outer part is nade of

corrugated board and the inner part is made of

synthetic resin so that it n be reused. About 20 to

30 liters of urea water 28 can be stored within the

nner (A46....Ihe contagner 46.can, be copveyed by, a .. .

(08508 BRG0G0 DR ORI DL i
SuBRICE AT (148 LML SEEs Ay ALY tRE REL APt

frames 49 having % generally §n6§§§e &tﬁéhg%%39%§qow°“d"
In canbrdpurat woh, tlantlqslpporhit®doReshs, B €HAEtR0id IMred to

the base frames 49, a supporting frame 51 havi ng
lovapip thsi fetepyugn 40nv e dphkis kageplaoof kige rfatitanard40 is

slidably fitted to the supporting posts 50, and a
MOYSHrit Qv e FRIBD thaaaskyise tdched bet ween t he

sup Qrt%ng franes 51, 51. The base franmes 49 are

ORISR HHEPhATIOH & e RroY corentralamp rdeineaie asiy tefthe

e £ 49 i s.rotatably attached wth a , '
g B R el bR 8, SR RO REre b e Bt o the
inidagnQwad csHf.3¢€ I ROSE LR, LNES A+ THNE -

B @pad calnf ﬁo@.%lozﬁ}fttglﬁgﬁﬁg %@1 SNfSat Tis st!%%?lgi; %&ﬂﬁ of

can be held inits s I osition and i

thestiemdwaitéil 8 positi on. [0054] The supporting posts 50
are connected through a reinforcenent frane 56. Lower

endin phwet wo0é, ifhe sspphonti liguitlr gaedatleacguplpedakln a flow
fitted to upper end parts of the supporting posts 50.
megsi Hyuses! initeadpf dhgerpntying Herwdppor torde fiates sGpplying
can be expanded/ contracted and adjusted in height. Any
Ca?&&%@&%@éﬁﬁgém EBRh ORI B%P@él-‘én or height of the
supporting frames 51 can be fixed by a | ock knob 57.
The nmounting shelf 52 is turnably supported by the
[00BYPPRI¢E NG fth?(ﬁ?q 114 haouah, t e SHRPRLE NG SRR 284;, 1.
The nmounting s e}? Sé hg)g‘gabp('r?)glﬁ'?ﬁgt gﬁl&oggﬁggﬁégeg liquid
supglpEs: 8ppAtQ0s ARGt kon RAPYIFed (AL 1N8dendrdder80f 1WA the
a sheath-1ike hose recg% égle 59 ?ﬁto mh%é% t he the
parsspphipspogrdiogevidii th2Qieae- beciibs@rchetgurd @0558)e UBnbhe by
illustration, a reference nuneral 60 denotes a grip

th@éﬁ&%i&@ﬁ%ﬁ@@@ynmgﬁdped and di sposed at the other end
unting shelf 52; ref erence nuneral 61

., f(t e ) | , ,
oS 80 éﬂ%{g:?} Shahdya GretnbediacnitalddRauoson t oantion.

v 8N : r.end parts of the nmounti.ng shelf 52. The
g oy BRih &8 CABRBRILR, Bea' O REFFiRG Mo phisel pruall
qtl(-gﬂaﬁgﬁt}rg%gﬁﬁiélzi@fﬁlte“&ﬁZé? Qs Qx@%uéﬁy gﬁﬁpg&i & taaliplﬁxdd Eé’orgge tank 1

mstead of supplying the urea water 28 to the liguid storage tank 1 by a

tank truck.

[0052] To this end, a commercially available box type container (packing
box) 46 of a required quantity is purchased. The container 46 has an
attachment hole (not shown) such as a screw hole or through-hole at its one
end. A supplying hose 47 having a required length, which is attached
to the container 46, is attachable to the attachment hole and a required

quantity of urea water 28 is stored in the container 46.



A reference nuneral 62 denotes a | ock handl e di sposed
coaxially with the supporting shaft 58 and a reference
nuneral 63 denotes a stopper projecting froman outer
surface of the mounting shel§ 52. The stopper 63 is
engageabl e with the supporting frame 51. Wen the
st gppal. 63.4 S epent. Wi th { upporting frame
51 PE Rl el Pl D ERERPeTE ealtalol 1B BHPER 1hig hhE uter
dohBld ZQkAlrePOSIHY 8utd0BaG] id Mide of ichty gﬂﬂ&@qﬁﬂ?@tand the
~ described above, the carrier 48 is placé In a
v epanittiy nodd@ossarthegcpeanesothdtie chh @i & ustQr agBo G @ank ¢
1 or urea water contained container 46, and the
30clajorp erl’ ¥ a: ivatemPédeaw te staed ngithhagbeofortthmer 46, The
cont ai ner 46. At the tinme of this novenent, a
confpdned] 4ngapabe gmveredshpper ¢amgrt A&mes 51 liguigr aspelying
N and fLur ned downward about the wheel 54, the other end
PR HE base frame 49 is brought away from the ground
surface 55 and the supporting frame 51 is pushed so
that the traveling wheel 54 travels on the ground
00531 FBIGE cBBe MABNedhSriC! T §hird8r (8GR, LA 1988 0% os 4¢
{ plgce, tﬁé“ﬁ?ﬁgﬁ“gﬁgﬂg ﬁhglﬁagékgﬁgﬁﬁ'Eén?s‘sgnf%gmgﬁﬁ)
hatihg gpeusthiButiaee:dY-aRshdhensRBAk N Antlr & osking! phsts
brought to a vertical posture and stood still.” 21
50 t ¢rectroldtémg tishebdses Frameaditfis teduppotign e ditaine & 10having
nore than the height of the tank cap 9 of the liquid
ApOEHE kLY &ﬁkmwrwaéi aans d ednpesiatioonand stifehlyfiited thihe
el ock ‘k_ng,)ﬂ S57.. Thereafter, (@ e contai ner 46
SURRSRP AR 7 Pfle diided RabBFNBsShedhdd dushakeatipehnd hgtween
e | £ B2.cd.he. belt-61 is |aid across the outer surface
tbﬂ§$&WWéé§%g#gﬁﬁﬁshﬂ%ﬁand the belt 61 is tightened by
t Le e &4 450, %610 . t.he i.ner 46, [( SV
hené astemeimbd b lfr%t ?1ncc&rdeth‘igﬁéliélnlg{ll)tﬂg)?%%%&?rg ﬁl‘g‘iﬁlln(,n§3,

When t he !oadi ng o e contal ner (
OnskatifofShel lsadhl fhhaheds i RecgabK AtadRd &iﬂ!gé{t%ga\l;aﬂiﬁgh\%heel
e

periphery of the liquid storage tank 1 an
54 suppor vithe: ¢rdnensk landedlah ¥erbicdkhyfandsst adthose two
still, Then, the |iquid supplying hose 47
endétﬂ&bh@ﬂ3ﬁﬁﬂﬁh@9é@@ﬁ@ﬂﬁégiﬂéﬁﬁQHhé sp@itionmeddtingts stand
4iPasal, art of the hose 47 is connected to the
StLUEPSEAent hol e (not shown) of the container 46. 'This
situation is as shown in FIGS. 9 and 10. [00591 On the
ot her hand, after arrival of the carrier 48, the tank

[0088P TR 08y g!%%ti'ni Ayl g SEQr age ”(g i ? Lached, the ..
cap 9, th1 air é’r EPea& ng pi F%e ,t&(% h@f g@grd cl-ét}b‘ﬂ%'&“m
frard® 58nd [he rdusd pRFHQQS GOURIJRG AL R Bed8Y acﬁ'g &fidably fitted
simul t aneously to open the Upper part of the 1 quid
to uppppkyidmgrposftthe. supporting posts 50.  Owing to this arrangement,
the supporting frames 51 can be expanded/contracted and adjusted in
height.  Any desired expanded/contracted position or height of the
supporting frames 51 can be fixed by a lock knob 57,
The mounting shelf 52 is turnably supported by the supporting frame
51 through the supporting shaft 58. The mounting shelf 52 has
approximately a U-shaped cross section and is provided at one end thereof

with a sheath-like hose receptacle 59 into which the supplying hose 47



"Then, the liquid supplying hose 47 is retained. After
the distal end part of the hose 47 is inserted into
the liquid supplying port 7, the lock handle 62 is
operated to turn the nDunti?g shel f 52 downward about
t he supporting shaft 58 while holding the grip 60 so
cahhtidsbgegontainer 46 is tilted. This situation is as
shown in FIG 11, [0060] By doing so, the urea water
28 contained in the container 46 is flown into the
| iquid storage tank 1 through the liquid supplying
[0 e [a7.that itlhatratibng, a Skafegeridae nmBeldINGos helbi &2 4 Sgrip
turnably placed, the turning angle of the nounting
apghermaply sUghagodl hydi dowpeaskdatwthke ohioddiogl thet g6f phe
60 so_ 52 that the tilting angle of the container 46
mquhting §hel |9 prgiessed nimarel Rl dineges hdbedr bpe 604 oBywhich
e Ly c.ncreasing the tilting angle of the )
is SEAPHAL o AR GRS b O eabog walksz. The
5 t al med. i 1 ai .48 cap be .supplied to the
e e o Bk P P bt SRR ED T HERGpBin S eboS e

it eenaiaeendLy heasenkaigner 46 is supplied to the
liquid storage tank 1, the supporting frame 51 is

ti At edeande tthanear d2ededled 8 108 adnflloMmHhged h%;hgny with
en,

storage tank 1 in the manner nentioned above.
the Fupperiiesehay S8saudfasténeded ounemoness hurbeld a6liopper

‘Thg.eng%y container 46 is taken out of the nounting
Prodpfdige sy A8 Atter edripee af g tubinging slodf 8. agheostbeper 63
iq65§a%%m%g[ n@{%LILp% the urea water 28 and reuse of the
S YHRIRORET Ml the suppariiag dgpme; Bl o JWhepnEhq ptop pratdy is in
28 oCoalngd i N . l.jiguid storage tank 1 is supplied
on FRINSHIRCD g L AL BL R8RS a0l 2antPBL o be

suppoRERILS & hasi- IR RRaGabove i s executed. [0062] In
case the total quantity of urea water 28 is not al

used and the urea water 28 is remained within the
container 46, the distal end part of the liquid
[Oﬁéﬁbbl9ﬁm§1ﬁusebmﬂnksmkhsehbaﬂabnw&hhehﬂsﬁ@fQ@Q@b@@e&hla
. .59 and the carrier 58 is noved to a suitable place to
VICIQH @l st i9tpripg mlagereli dhe lppsdusteraghdambuit bngushewh ter
2 1§ supported in a horizontal posture and the _
CO“@HH@FRE%&@ ﬁg 1’6’1’%2]%%1 CRIIPhED dhyoreddo a storipg rdepnefl the
conBAnelNg urea water 28 remmined in the container 46 can
e supplied to the liquid storage tank 1 at proper

LA RO HBRAEMs movement, a distal end part of the supporting
frame 51 is grasped and turned downward about the wheel 54, the other
end of the base frame 49 is brought away from the ground surface 55 and
the supporting frame 5% is pushed so that the traveling wheel 54 travels on
the ground surface 55. When the carrier 48 reached the storing place, the
other end of the base frame 49 is landed on the ground surface 55 and the

supporting frame 51 is brought to a vertical posture and stood still.

[0057] Then, the lock knob 57 is operated to adjust the length or height of

the supporting frame 51 expansively and contractively so that the height of



[0063] In the above enbodi nent, the tank cap 9 is
renmoved and the liquid supplying hose 47 is inserted
in the liquid supplying port 7 to supply the urea

wat er 38. However, it is al possi bl e that the tank
cap 9 is not renoved and the“quuid suppl yi ng hose 47

thé ?nd %gé ggelg%ztlggap usste % ;ﬁ@éﬁt&(@g&g Elggblh}gg gp@t of

coup

LhelgdﬁlhQQHQﬁoilﬂmSHQM{dasL%‘?g? cu‘?mOd"rfﬁJ;Itde]%sL tdh%fsmi ﬁqnghon

invention. In this enmb t he S€ rece

fixbdh Wyhehs doclndreibodi NERGrdersea gt taithiARd1d RBntaining the
bott oned hose receptacle 59 is arranged on either side
ur (@f watér pnivaded oortheeasuendgpdet f [0f, thh®crotinis lagd sheksk the

qfr1 to this arrangenent, the |liquid supplying
Ouii%s@u 20Eh B Perined 46 ande thodell édept aghees@l ity ahe

and | eak of the urea water

mpact ner .and neatly

ias@?ﬁdggiB}EgéﬂlgH3WFgﬁPHddu?rlng after supply of the
urea water is finished. [00651 The belt 61 is forned
in an approxi mtely Y-shaped configuration and laid

[OO@%T Wﬁoﬁ Re R&LdiRBYrahe Ht?ﬁ v {ntﬂtg) G %xﬁhﬁﬁgqu'&gwlf 52 is

Since the contact area o e bel
finsbetiptinetardter @ 1Ne0eased tht hR rfifee of %e [18&&1 QLOQQ%J Bk

container 46 is nore increaséd conpared

1 aptlghe suppobehg f6dné 5116 heht byrti@illy act %ﬁdtsh@l
peri pheral surface of the container 46 as in the
sekbeid i s ruppiyinghhesandy, atthehesl ipLbewontainer 46 is

nt| conta ner 46 i s nore enhanced.
mkFB ]dr}Lﬁn]f‘hE %‘ﬂﬂb’b} Welfgl w@cwcf@dr{pddw&ttmmvnt
re ed q Ity of urea.wate
hol§ PRSEUNG, 4B E b BT AT g Hin Bl ruBHPRinEF Shenan 1GS. 9
and €Qui red quantity of urea wat er 28 can be supplied to
the liquid storage tank 1 easily and conveniently with
si npl e and economi cal equi prent and wi t hout the need
of preparing the urea water 28. Accordingly, the
[00apIp@natthesotbi:x thins!, erffeedimrint] dfshs Wakabl &8f O &k cap 9 of

errergency nmeasure in case rapid supply of urea water
the jlxruflrstpeaget tayk, 1 fiprdeéxaml, e heacapahkttter aickeldasitdieine 25,

the S Gervery Sehdcapacitgt PEO neneligg Torare dotached
R AT MR T RN N
Then, the liguid supplying hose 47 is retained. After the distal end
part of the hose 47 is inserted into the liquid supplying port 7, the lock
handle 62 1s operated to turn the mounting shelf 52 downward about the
supporting shaft 58 while holding the grip 60 so that the container 46 is

tilted. This situation is as shown in FIQ, 11,

[0060] By doing so, the urea water 28 contained in the container 46 is flown
into the liquid storage tank 1 through the liguid supplying hose 47. At
that time, since the mounting shelf 52 is turnably placed, the turning angle

of the mounting shelf 52 is gradually increased while holding the grip 60 so



24 and conveniently. [0067] in the first and second
enbodi nents, the supplying fluid contained in the
container 46 is once transferred to the liquid storage
tank 1 and then supplied frggnthe liquid storage tank
1 to the storage tank on the supplied side. However,
Ty d N : \ ti Of supplying fluid.is :
A G ERT T FRlele AR SaRipd BRAF fadvaliiigiionsed while
hoRURP! MGy AT s psent e b di PR, 9, ROt o
thegstorgbgpﬁgkkﬁ%% lﬁgﬁsg%igV%aﬁ%gg %%degﬁggsﬁ% %y?ﬁébb
cofthuner c@rhaitoed duantit of oné akdeladd: dontaHRRl he%he container
directly to the storage tank. By doing so, the | abor
46 eop herangfliadr fortgetthpud spplagtnankllui d can be el i ni nat ed
and the supplying fluid can be supplied easily and
rapi dly. | NDUSTRI AL APPLI CABI LI TY [00681 As descri bed

i.nbef,ore, a |iquid supplyjng apparatus accordin

l00B3! FESSEE e i o Ba S UF £abF o BN s Heapplied (0
S . [ lution of a reduci.ng. agent for .
Lhepﬁ{fﬂcg ?%gag@ﬁglglgﬁ-, glgis E%IP%%MI’%%?I 'a“ |’%?d§%3i’“é§ éﬁe Carrier
58 engi - i guankify @ QUS, SQk ML ,
o Bloed (R il el gD ARk L6 il AR T aReLbove.
Themptitd Yaandes dely unbasgoiéd tauantdey ol i}@&ugi’?ﬁ’.{‘he empty

e

sol ution can nmanually be supplied easily an
conlt g igpeir di6s Ll lsenngn tagdpde ahuan b gtdhe s e aadtstofddV BNE i @Rtable
has a sinple structure to be manufactured easily and
plage sRons dalhey readss f@ pefillng the ured wiek i 2uiacds vppleyohohe
ippar atus having a pair of base frames arranged apart
CO“?‘FW%&@Ch other, a traveling wheel attached to a first
e f..each. base firane, a secgpd end of .each base
rrEnglealBi uhPEE M Mo PolP 28 Rabhuet inass, B storage

tanRUPROSUHN S PQSH&[i8541 84 fofﬂﬂ'i]ees%?)? éiga%_?d({ﬁ rtﬁg%ameg}gﬂogadure

supporting frane having an inve shape "a

as thontibAec§ UPPos td agcpast,, a nounting shel f turnably
attached to the supporting frame and on which the

container for storing a supplying liquid is |oaded,
. (%?ge apparatus being characterized in that the pair of
[00GHsE £resmdhe okl amaapiy ol mepewgtimY@ns ect W5 hape aanidthe
_respective one ends configured to | and on the ground
ureg mz:gi&x’eié% HhECIRABKEr Vil Fj‘%\gtcoiniga@,eéémedhﬁ rigahal end part of
: oximatel y the mddle of the each base frane; an
the FRRELTEA Y AP LSasRhdh 6F 6 Bna e ale e s
cariflakgting, hel oy aQSfui.M}ﬁe r{HHPJ H@%Lﬁﬂ? ls;{iilci%na bv%r 1911?35&911@
The mounting shelf 52 is supported in a horizontal posture and the
container 46 1s placed on the shelf 52.
By doing so, the urea water 28 remained in the container 46 can be

supplied to the liquid storage tank 1 at proper time and rapidly.

{0063] In the above embodiment, the tank cap 918 removed and the liquid
supplying hose 47 is inserted in the liquid supplying port 7 to supply the
urea water 38. However, it is also possible that the tank cap 9 is not

removed and the liquid supplying hose 47 is inserted to the distal end part



2. Aliquid supplying apparatus according to claiml1,
wherein the nounting shelf is forned like a tray
having an approxi mately U shaped cross section and
provided at one end thereof,mith a sheath-like hose
receptacle into which a liquid supplying hose is

- ; j the ti shel f
of URORLS PR D SR SRR AR MR {0, 2

suppl yi ng apparatus according to claim1, wherein one
end of the |iquid supplying hose is renpvably attached
[006d] aFtCep. af theugbniaighen: a second 4mbAdihast &f the present
suppl yi ng apparatus according to clains 1 _
invehdroact dmi 1bw bylfodimhet, thaprissi nepeatigt t59 dndtloyeecond
n top surface of the container and both ends of which
‘*mEP‘én%‘flita]éfh"ea hogtomn farshthehgttang dahqseaecanidelof5% searranged
mouynti ng shel f.. 5. Aliquid sypplying apparatus
on JOBF G o diattniad i H TS G9! GO PG ShaLh %
. us.,SeLuLLAp &f, @ reduction agent for purifying.
Ovie IR T3 Bt B, Ao Rl B RIRR o7 BB fpccttein

el Sl SocSARRLY 0 2RPALAL S, i D9 2B A Ttk of the
AR 108 g SN R g o
urcBUPRLEY| NG BEBARAHUS] AR Rk ring after supply of the urea water

15 finished.

[0065] The belt 61 is formed in an approximately Y-shaped configuration
and laid across the peripheral surface of the container 46. Since the
contact area of the belt 61 with the container 46 is increased, the force for
retaining the container 46 is more increased compared with a case where
the belt 61 is linearly laid across the peripheral surface of the container 46
as in the second embodiment. In this way, the slip-down prevention of the

container 46 1s more enhanced.

[0066] In the embodiment, by using the container 46 containing a required
quantity of urea water 28 and the carrier 48 for conveying the container 46,
a required quantity of urea water 28 can be supplied to the liquid storage
tank 1 easily and conveniently with simple and economical equipment and
without the need of preparing the urea water 28,

Accordingly, the apparatus of this embodiment is suitable for an
emergency measure in case rapid supply of urea water is difficult by, for
example, a tank truck. Further, in case the liguid storage tank 1 having a
comparatively small capacity 1s installed for household use, the apparatus

of this embodiment ig suitable to supply the urea water to the tank 1 easily



[ PROBLEM To provide a liquid supplying apparatus that
is suitable to be used when an aqueous solution of a

reduci ng agent for purifying exhaust gas from for

exanpl e, a diesel engine iszgupplied, capabl e of

supplying a large quantity of aqueous solution from
antiPonSBAIRI: a tank truck rapidly and safely, capable

of manua gﬁsupplying a small quantity of aqueous

solution easily and that can be manufactured easily
. and econonically with a sinple structure. [SOLVING
[OOEANS] the first #nd isatdnd @Mﬁ:spumaﬁtsamp@%apygfiﬂé 1ﬂd&@'dé|f1¥ained
. can nove and arrange a supplying liquid 28 upward of a
in fheyorntaduppl§ ingngont ndfef orinedtlat liqndoubercepanikphandlthen
. su&f e of a. liquid storage tank 1, is provided.
SUpp @Eézm ithg Havagnstasage sank tlashde sloragdsd 6n dhe «@plied
cqprovided with a traveling wheel 54. A mounting
sidy oHORSveR i ehsech AmedbiiaBilGont ey el EagpisigDURG, it is
als MG Gl 8; 1S {urnabl ttached to the .
L RBLIDTE 00 BB sl MG RPsY 43 i RaaE b S suoptving
port of the storage tank on the vehicle side and the supplying fluid
contained in the container 46 is supplied directly to the storage tank. By
doing so, the labor for transferring the supplying fluid can be eliminated

and the supplymg fluid can be supplied easily and rapidly.

INDUSTRIAL APPLICABILITY

[0068] As described hereinbefore, a liquid supplying apparatus according to
the present invention can suitably be applied to supply an agueous solution
of a reducing agent for purifying exhaust gas from, for example, a diesel
engine, because a large quantity of agqueous solution can be supplied from,
for exarple, a tank track rapidly and safely, a small quantity of aqueous
solution can manually be supplied casily and the liquid  supplying
apparatus of the present invention has a simple structure to he

manufactured easily and cconomically.



25

CLAIMS:

1. A liquid supplying apparatus having a pair of base frames arranged
apart from each other, a traveling wheel attached to a first end of each base
frame, a second end of each base frame configured to land on a ground surface,
a supporting post erected from each base frame , a supporting frame having an
inverted U-shape attached to the supporting post, a mounting shelf turnably attached to
the supporting frame and on which the container for storing a supplying liquid is loaded,
the apparatus being characterized in that the pair of base frames has an approximately
inverted U-shape and respective one ends configured to land on the ground surface;
the supporting post is erected from approximately the middle of the cach base frame; and
the supporting frame is expansible and contractible so that the height of the

mounting shelf can be adjusted.

2. A liquid supplying apparatus according to claim 1, wherein the mounting shelf
1s formed like a tray having an approximately U-shaped cross section and provided at one
end thereof with a sheath-like hose receptacle into which a liquid supplying hose is

inserted, and the container on the mounting shelf abuts the hose receptacle.

3. A hiquid supplying apparatus according to claim 1, wherein one end of the

liquid supplying hose is removably attached to a top of the container.

4. A liquid supplying apparatus according to claims 1 characterized by
further comprising a belt laid over an top surface of the container and both ends of which

are attached (o a front end and a rear end of the mounting shelf.

5. A liquid supplying apparatus according to claim 1, wherein the supplying liquid
is an aqueous solution of a reduction agent for purifying an exhaust gas from a diesel

engine,

6. A liquid supplying apparatus according to claim 4, wherein the aqueous solution

1$ urea water.
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LIQUID SUPPLYING APPARATUS

ABSTRACT

[PROBLEM] To provide a liquid supplying apparatus that is suitable to
be used when an aqueous solution of a reducing agent for purifying exhaust
gas from, for example, a diesel engine is supplied, capable of supplying a
large quantity of aqueous solution from, for example, a tank truck rapidly
and safely, capable of manually supplying a small quantity of aqueous
solution easily and that can be manufactured easily and economically with

a simple structure.

[SOLVING MEANS]

A liquid supplying apparatus 48, which can move and arrange a
supplying liquid 28 upward of a liquid supplying port 7 formed at an outer
peripheral sueface of a liguid storage tank 1, is provided.

A supporting frame 51 is attached to a base frame 49 provided with a
traveling wheel 54.

A mounting shelf 52, which can store a container 46 storing the

supplying liquid 28, is turnably attached to the supporting frame 51.

FIG. 10 for publication



