1 [ DOCUMENT NAME) DESCRI PTION [ TI TLE OF THE | NVENTI ON] LI QUI D STORAGE TANK
AND LI QUI D SUPPLYI NG APPARATUS (TECHNI CAL FI ELD] [00011 This invention
relates to a liquid storage tank and a liquid supplying apparatus which
are suitable to be used when an aqueous solution of a reduction agent for
purifyi ng exhaust gas from for exanple, a diesel engine is supplied,
capabl e of supplying a |arge quantity ¢f aqueous solution from for
exanple, a tank truck rapidly and safely, capable of manually supplying a
smal | quantity of aqueous solution easily and which can be manufactured

easi |y and [oOCURENT NAME] DRseRIPIRHONgt ructure. [ BACKGROUND ART] [ 00021

As neans fgr reduci ng NOx contai ned 1n an exhaust gas from a diesel
engi ne, thelElBEOK INVERRIONINLIQUID S TORAGESANRDANPLIQUD cat al yst

constituti rﬁ?ﬁlgﬁg u ifying device is installed on a diesel car,
a prescribed reducti PWS added to the NOx reducing catal yst, and
reduct i on- MEECHNICADSIEEDICt i on agent with NOx contained in the exhaust
gas, so that exhaust concentration of NOx is reduced. [0003] OF them there

i's one which0 | oys a non-toxic urine. An NOx reducing catalyst as an
exhaust gas puridyi; V] nd_an, automati c | endi devi ce.for
preparing a reduc%llgge]gtg%%g&sigqsﬂ:f)i q"é‘ﬁéqrﬂgefgﬁq?‘eﬂ)mﬂ%ﬂgm “@Q&m%ar. The
automati c hippartitng witsh afe @a6aH1é $€Be 8sdl RHeR ANGRTeb R Wol@ich oftn Wat er tar ok,
an agitation,tapk for reserving and agitating predeterm ned quantities of

“urea powderediRicRARS o prrityingerhaveheagan, fulesrmple, raliksdl engineuppl yi ng a
predet er m RegyANRRL Lipaped oitﬁﬁ)p@iﬁg gqﬁlrg‘érq%%n%%;?éqt%ggs W5 Hon Bom,
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.
[BACKGROUND ARTI
[0002]

As means for reducing NOx contained in an exhaust gas from s diesel
engine, there are known some technique in which an NOx reducing catalyst
constituting an exhaust gas purifying device is installed on a diesel car, a
prescribed xeduction agent is added to the NOx reducing catalyst, and
reduction-reacting the reduction agent with NOx contained. in the exhaust
gas, so that exhaust concentration of NOx is reduced.

[0003] ‘

Of them, there is one which employs a non-toxic urine. An NOx
reducing catalyst as an exhaust gas purifying device and an automatic
blending device for preparing a reduction agent solution are installed on a
diesel car. The automatic blending device comprises a urea powder tank and
a water tank, an agitation tank for reserving and agitating predeterminéd
quantities of urea powder and water, and a reduction agent solution tank fox
supplying a predetermined quantity' of the blended urea powder and water to
the exhaust gas purifying device.



t he exhaust gas purifying device. a [0004] A predeterm ned quantity of
water is supplied to the agitation tank fromthe water tank and a
predeterm ned quantity of urea powder is supplied to the agitation tank
fromthe urea powder tank. After agitating and preparing in a
predeterm ned concentration, this urea water is reserved in the reduction
agent solution tank. .The urea water is,properly sent under pressure by
punp so as to be jetted to the' exhaust gas purifying apparatus. By doing
so, NOx contained in the exhaust gas exhausted froma nuffler can be
reduced andopou]i fied (see, for exanple, Patent Document 1). [0005] However,
t he above automatic bl endi ng device has the following problens. Since the

devi ce i ncl udes Aepredgteratinedqtamtity of weteeis ddpked skl agi-@Rnrander tank,

the size is.in hgas the weight is also I ncreased. _Moreover, the

di esel car %%Pg@fgﬁﬁqﬁieﬁmﬁéﬁﬁﬂ‘éan@w C’ﬁH{ﬁatDQWderaﬁSﬂDBi@tial | ation

space for ttbQﬁ@aE‘REﬁ@n'bM £9H fl%dure%gfo%ﬂ‘é?rt nl?'ﬂﬁ&déﬁfatinﬁa urea powder
agen

absorbs noi sture and i s hardene am)un t to be
added i s difrEPating in a predetehinedtconbentritizn ,@hisairb® REGtel istrag@ed i vi ng,

there is a f drivin \QA r)c dition of reduction agent. In order
to prevent’ |§u°§i:°&ﬁgeé"ﬁéglu g P‘gﬁf g\g’ﬁluﬂéﬂ“{a&erﬁﬁé’ﬁweé?ag%ﬁpﬁldéﬁenti ng urea
powder and pmme by e G414 ESBIRAIINR!BIRINANG LADBLAAR abBlxdths | S .

required. [0006] To solve the above pro
which a r &HeeingsoRIOncontined nnthemadhamst gnsaamhdestew&dma rhuffleir dassur f ace

‘'sensor and ens The. d v | so in¢cludes a controller
capabl e of b%oufiﬁaﬂe gi aunlﬁaq gsreﬁ’n%ﬁg E?n% E‘dﬁﬁ“%ﬁ’é’fﬁ tlLe liquid surface is
| ower ed to[ﬁOOﬁir edeterm ned | evel or |ower or when the concentration is

reduced to a .
However, the above automatic blending device has the following

problems. Since the device includes an agitation tank, a water tank and a
urea powder tank, the size is increased and the weight is also increased.
Moreover, the diesel car becomes complicated in structure. In addition, an
installation space for those tanks is required. Moreover, since the loaded
urea powder absorbs moisture and is hardened, the amount of reduction
agent to be added is difficult to control. At the time of a long distance driving,
there is a worry of driving with no ad&ition of reduction agent. In order to
prevent this occurrence, it is required to prepare a supplementing urea
powder and water, and troublesome supplementing operation for it is
required,

[0006]

To solve the above problems, there is known a device in which a
reduction agent solution tank is provided with a liquid surface sensor and a
concentration sensor. The device also includes a controller capable of
outputting an alarm operation signal when the liquid surface is lowered to a
predetermined level or lower or when the concentration is reduced to a

predetermined value or less, Owing to this arrangement, urea water is



predeterm ned value or less. OMng to this arrangenent, urea water is 3
properly prepared based on the alarm signal and suppl enented (see, for
exanpl e, Patent Document 2). [0007] However, this conventional device again
has the follow ng problens. Since it requires a liquid surface sensor, a
concentration sensor, an alarmng device, and a controller for controlling
them its structure beconmes conplicated and the manufacturing cost is

i ncreased. Moreover, it is practically inpossible to prepare a required
gquantity of urea water rapidly. Thus, a required anount of urea powder and

a required Bl toye . This,requi{es installation
space. Thus%hey%h%ﬁeg%géd ?ﬂ:‘:ﬁr%g%gﬁl %g?%d‘ilnﬁl S&PE?%&%%F& " In

addi tion, si%¥seerlerReteohBodumentowder absorbs noisture and is hardened,
it is di ffil,%b’?] to carry out a stable exhaust gas purifying operation.
[0008] In view'of the above, the present applicant has already devel oped

and proposed aMHeERRREAhISedientlb e‘v? lt%%'}jﬁa e a reduction
agent forg‘:?,uri f yi ng, exhaust ggs,%c [ Su%@ﬂfigﬁ%ﬂ%g@@&?%ﬁ& puri fying
exhaust gasPinfe Hrreauipee diquishginface sensohiacdontdrtratics@ns6s ancaarmegf ree from

the above ngRti.0 probl ens.in strycture and installation, a reduction
agent aqueous des%%%?i(%ﬂpré’ﬁ%foﬁé’oﬁ{r ﬁ% Atsehrpchereiesomerd to a

pr edet er m rediplizatudemid fid 2AnEEOASTRALaI fs #tkdsaR! HokeovkP Sy B SPAI e
sol ution can ea%é{y be supplied to a diesel car, and which can be nade

smal | i n si®rectisadlyjimprssible togsppare arminisedywasity of weadvatki edpidn be
manuf act ur egh,&C QRN Thi_s, appar at us, conpri ses an agueous
sol ution prepar ?ng%ﬁihﬁgﬁggf@%&pﬁ%r aa’fﬁ?luﬁ’reggr’aﬁﬁ V;Vf'_"ttegduct i on
agent for puwstihe lngdek MEhistregaizes fin inGERAtio§ A TRUs dhk &dHEId RN aqueous
sol ution haying adgrgdeterm ed , .
~ Incredse ot 1n gize an weight. In addition, since the loaded urea powder
absorbs moisture and is hardened, it is difficult to carry out a stable exhaust
gas purifying operation.
[0008]
In view of the above, the present applicant has already developed and
proposed an apparatus for preparing an aqueous solution of a reduction 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 above-

mentioned problems in structure and installation, a reduction 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 forx
dissolving a granular or powdery reduction 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 reduction agent dissolved in water in the aqueous solution



concentration and storing the aqueous solution, and an agitator capable of
agitating the reduction agent dissolved in water in the aqueous solution 4
preparing tank. The aqueous solution preparing tank is separately arranged
froma vehicle as an object to which the aqueous solution is to be
supplied. The tank can be novable or installed in a predeterm ned place.
The aqueous sol ution can-be supplied {0 the outside through.the agitator.
[ 00101 Al though this aqueous sol ution preparing apparatus has such

advant ages that the reduction aqueous solution can easily be prepared and
it is smalrebirisi n i L I suitable to he ysed for a
smal | quanﬂt) ie?gl,‘lﬁgﬁ?@egﬁétaggﬁog%ﬁéﬁ%rgﬁ% %E@U?&%@%&%@ﬁf@&e requently
when a | arfgemqueahicle psian objeded whithithe ayuous selutisn ferdagphbd.ch can meet
with both |_,and Ia)rage uanti ties, of reduction aqueous_solution. [0011]
[ Pat ent Docli Lﬁ“%ﬁ?’%ﬂp Xahlesg othi 3 pradetarnyinedplasen Thp20WRYBS- 070016

[ Pat ent Docsslign & H@&ﬁ%}ﬁ% f% ' aid-Open No. 2002- 371831
[ DI SCLOSURE. OF THE | NVE |o\ut€a°Fgglc‘ntBE %aéﬂéﬂgeov%fgfomz] It is,

t her ef ore, ﬂlQibj ect of the present invention to provide, in order to
sol ve the above-penti d problens, .a liquid storage tank and a liquid
suppl yi ng appar ﬁrﬁguﬁﬁgﬁﬁ "glr“@%ﬁg@&ﬁf”épf g ARRATAShas S8R ueous sol ution

of a reductddvantgesthithenelubabm gy @608 ¥sTutdaTah AT Bé>§re ita diesel
engine is supplied, capable of supplying a large quayntl y of aqueous
solution fi smalldpsizeandlight in weight rsaftadileytodredusedfiet 3 smalipabl e of

manual 1y Bk, e foditidn AHABAL Lfufln AREDYSrSRIES hRGuEaT) WHedRd VT CN
large quantity is needed. Thus, a device is demanded which can meet with
both small and large quantities of reduction aqueous solution.
oo11] |
[Patent Document 1] J. apanese Patent Application Laid-Open No. 2002-
370016 |
[Patent Document 2] Japanese Patent Application Laid-Open No. 2002-
371831 |
[DISCLOSURE OF THE INVENTION]
[PROBLEM TO BE SOLVED]
[0012]

Itis, therefore, an object of the present invention to provide, in oxder to
solve the above-mentioned problems, a liquid storage tank and a liquid
supplying apparatus which are suitable to be used when an aqueous solution
of a reduction 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 which can be
manufactured easily and economically with a simple structure.

[SOLVING MEANS]
[0013]




manuf actured easily and economcally with a sinple structure. [SOLVI NG
MEANS] 100131 5 According to the present invention, there is provided a
liquid storage tank having a tank cap renovably nounted thereon for
opening/closing a liquid supplying port formed at an outer peripheral
surface thereof the liquid storage tank conprising a pipe joint one end of
which is attached to the tank cap andgthe other end of which is allowed to
project to the outside of the tank cap, and an air rel easing pipe attached
to the pipe joint, one end of the air releasing pipe being arranged at the
I nner side of t r@ﬂ% :beln rranaged he -out er
side of the tan kmg%p. &?ﬁgls%t}gs%ﬁﬁg%%ﬂnaﬁ%%gné ?fovgdﬁ%a% g%‘%ﬁﬁg%%gé y of

suppl yi ng denlithayingmtericcapuem dvably motntddeheiondor eptchisd/elesiag at he pi pe

joint through. for exarH)Ie a hank truck. Air renmained in the |iguid
st or age taﬂ%‘%%ﬁu%y’lngl éag@anke AhagiPutereperinher el suagicn gherpplp theditpid he
suppl yi ng |Stwgdt§ﬂ9c&ﬁﬁﬁe%%| 4 §ifle @nt B eleﬁc%{]ghﬁlhgéu ?%ﬁglﬁe%% thefRpt hly. At

the tinme of supplying t I'quid Stored Int or age ank, an
acci dent c#8B é@ld&%@ 1rexsk ofovhioh ig allowédel rojetbtodtde dussilte aftheahnk

conpressi o e prevented f.romocgcurring when. a punp s _actuyated.

[0014) In ;&aﬁf‘%ﬁﬁ %ngiro’iﬁ e@é’%gal?mea‘&f@aﬁ@ ngtq}ednpw% gaegrd phthedf on, the air
rel easi ng pelkesing@ipeBsing a8 gladt¥ndisha ithe | and a
generally inverted plflshag'led ex at?st_ part %ﬁtﬁgﬁ%%%%hﬁ al | oned
to project ®g heme Hirangeibat i oner side lof thetankrmemEwingds thisont ai ned in t he

liquid storags, C | .ected easily.and di sgharged ,out side snoot hly
with a si mﬁ e sg{er uc t’ua?iebfl‘g%/ﬁﬁg%%@r?fesl‘wpg’?g é‘ihl@o’éf’%‘? g@éu}?ﬁ}ﬂé ??8(#%” ng to
t he presentthervend side of thendpe fuinPfhroligh,abf e£hpIBCA t4itk RALk. A% arranged
upward of an u r. wal i‘ of. the liquid storage tank at an inner side of the
tank cap. Eﬁ\f’ﬁ-g#)eﬁdﬂtvf\ﬁF quid storage tank can be released through the air releasing

pipe and the supplying liquid can be supplied to the liquid storage tank

smoothly, At the time of supplying the liquid stored in the liquid storage

tank, an accident caused by contraction of the liquid storage tank and air
compression can be prevented from occurring when a pump is actuated.
[0014]

Ina liquid storage tank according to the present invention, the air
releasing pipe includes a generally U-shaped air collecting part, and a
generally inverted U-shaped exhaust part the other end of which is allowed
to project to the outside. Owing to this arrangement, air contained in the
liquid storage tank can be collected easily and discharged outside smoothly
with a simple structure.

Moreover, in a liquid storage tank according to the present invention,
one end of the air collecting part is arranged upward of an upper wall of the
liquid storage tank at an inner side of the tank cap. Owing to this
arrangement, the air releasing pipe can be attached/detached when the tank
cap is attached/detached, The supplying liquid can be prevented from
entering through one end of the air collecting part and stable operation and

effect of the air releasing pipe can be obtained.




arrangenment, the air rel easing pipe can be attached/ detached, when the tank
cap is attached/ detached. The supplying liquid can be prevented from
-entering through one end of the air collecting part and stable operation
and effect of the air releasing pipe can be obtained. 6 [00151 In a liquid
storage tank according to the present invention, the tank cap, the pipe
joint and the air releasing pipe are igtegrally connected with one
another. Oning to this arrangenent, the pipe joint and the air rel easing
pil e can be attached/ detached together when the tank cap is

attached/ dgp ed. Thus, the attaching/detaching operation can be

performed easily and rapidly. In a liquid storage tank according to the

present inventibma lgngl bRbkge Gk dcRorBaRietheqitebdi ihicitidd, Shdf-age tank so
that a |l arge atant_ity‘of Icilg;‘g(d. can be supplied fromthe other end part of
it g 3

t he pi pe j 6PRt BeAPE P1Rhgn pleasingpips ave iptdgmallpemhnebtedarith r el easi ng

pi pe are r t I.Qul unpplywying por t hat .a snal |
quantity o?ﬁle ?“"%ﬁﬁﬁ%@ tIs8 EBJ@ #g%gger%?#’t Jﬁ%e plgF E%V%éréiﬁfﬂ PRSI ng to
thi s arrangdeean betattachef/deyddhed ReddtEewheR Ehe B Used depending on a

| arge quantity, or .small quantity of supplying water. [x0161 Moreover, in a
liquid st oraﬁﬁh ‘&ﬁﬁtaé edr dpng the attpchinsidataching vperation,cantbee | i qui d st or age

tank can stierabdag sQl:yfJ on of a reduction agent for purifying an
exhaust gagpgfrom a d%%ggﬁde%{j#é. Oning to this arrangenent, a |arge

quantity of aqubvpadiqedl storage eak deeordivepto 1d progundliyveitibns etk | n
aqueous. softt IGAORLteE o BiF il lorais Fip b A IAracmgonEn T bl y of
supplying port, so that a small quantity of liquid can be supplied from the
liquid supply port. Owing to this arrangement, the supplying parts can be
properly used depending on a large quantity or small quantity of supplying

water.
[0016]

Moreover, in a liquid storage tank according to the present invention,
the liquid storage tank can store an aqueous solution of a reduction agent for
purifying an exhaust gas from a diesel engine. Owing to this arrangement, a
large quantity of aqueous solution can be supplied rapidly and safely.

In addition in a liquid storage tank according to the present invention,
the aqueous solution is a urea water. Owing to this arrangement, supply of
urea water, which is often used as an aqueous water of a reduction agent for
purifying exhaust gas from a diesel engine, and its handling are suitable.
[0017)

From another aspect of the invention, there is provided a liquid
supplying apparatus capable of moving and arranging a supplying liquid
upward of a liquid supplying port formed at an outer peripheral surface of a
liquid storage tank, the liquid supplying apparatus comprising a base frame




[0017) From anot her aspect of the invention, there is provided a liquid
suppl yi ng apparatus capabl e of noving and arrangi ng -a supplying liquid
upward of a liquid supplying port formed at an outer peripheral surface of
a |liquid storage tank, the liquid supplying apparatus conprising a base
frame 7 provided with a traveling wheel, a support franme attached to the
base frame and a nounting shelf turnably attached to the supporting frane
capable of storing a container which stores the supplying liquid. OMng to
this arrangenment, the container storing the supplying liquid can be

dt 3 ) |14 ILy. M , t ' th
mount ) ng sl T ana e Banelind Bhets, R Reraot Hame SRR Aok oA B SRor od | n
t he cont ai nand eanowstingbhslf Basiably £eadHeaRb it@sﬁ&&ﬂﬁﬁ@a%@ EipabRrgge tank.

Al'so, in a |ljquid supplyi n%iapparat us according to the present invention,
a liquid suﬁtﬂgm%cwgﬁlﬁf? ehrstoaps theasunpdriog liguidt Howingrtbdhiser, a  di st al

end part of j ' X is insertable into the liguid

suppl yi ng pg%%gh% gt’ﬁggggﬂéf:awé%?sggﬁ%git ?8“’?/3??@5% ?arrhgﬁ %Pné’%edﬁ?l%g hol e
can be i nseredetiennsindd ppsitida cakily hMorBeik] Rotehsle thOtheehtisl sHilSand
arrangenent .. .the supplying liquid stored in the container can be supplied
to the I|iqufitfingthsca Sﬁ&hﬁéﬂpawmdéwwynthH"u@OHtahpardaISUppl yi ng hose
can be i nsepis@thally aak; 1.e: t,_the li.quid supplying hose

i s stabilized. Nb?gg%ﬂesfbggg‘?pr%gcb?ﬁgg% g‘eds‘éf)%;c tté%g'e is bottonmed, the |iquid
can be prevent edhlse,dma ligdlismgplyimmapieahoesecaidiey td fhe mupgty of liquid is

over. [0018] A lp al.iquid s | yi ng apparatus accqrding to the present
i nventi on, %@Lﬁg%ﬁ?wg ‘W%Bi?fmg g‘ggﬁ} %&'@ Haﬁﬁ %Wéﬁ%@ Hre 8B& frane,
and - the of fistalend yaks bihd1ingd SupPifAblts hApALHAR fife hgynd so that
the Iliquid supplying apparatus can nove or stand still. ng to this
ar r angenent supplyips epehand schesegeerptadle inte whichutle g sypplgingipds atus can
' be inserted is disposed at the mounting shelf Owing to this arrangement,

the supplying liquid stored in the container can be supplied to the liquid

storage tank reliably and easily, The liquid 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. |
[0018]

Also, in a liquid supplying apparatus according to 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 ¢an move or stand still. Owing to this
arrangement, a movement and a stop of the liquid supplying apparatus can
be realized with a simple structure.

In a liquid supplying apparatus according to the present invention, the
supporting frame is expansible and contractible so that the height of the
mounting shelf can be adjusted, Owing to this arrangement, supply of liquid

to liquid storage tanks having various sizes can be met.




be realized with a sinple structure. In a liquid supplying apparatus
according to the present invention, the supporting frame is expansible and
contractible so that the height of the nounting shelf can be adjusted,
Owning to this arrangenent, supply of liquid to liquid storage tanks having
vari ous sizes can be net. 8 Mireover, in a liquid supplying apparatus
according to the present invention, belt, which can be laid across a
peri pheral surface of the container, Is attached to the nmounting shel f.

OM ng to this arrangenent, the container can be prevented from slipping

down and the cogf.R : safely. Therefore, 1f the belt is
formed into a Y-shg{)lgg’ f&%?&‘gﬁﬁgg ?ﬁ‘)@g eargﬁsypaccﬁﬁ%‘t’ﬁ{}ﬁd)rﬁ%éti on of the
cont ai ngr ifg\aemhiwnlgl Ngebdltawﬂidlm mﬂﬁ@@#ﬁﬁﬁ&bﬁﬂph&raﬁﬁﬂa@éﬁf&ﬁé ner id_s )
i mpr oved. reover, in a |iqujd supplying apparatus according to the
present i ROREREIGENES ‘iltg%&‘?éﬁﬁlt]}? ﬁﬁ)wwﬁisheﬁn g &&D&ﬁﬁ@mg@aﬂnﬂaéh%uppl i ed
to a storag@ﬂtagﬁéi.l%aln% J .de . i.qui d suppl yi ng
hose. Oning to this ar r%gaxgd%g%@{gﬁgﬁlggg%%ar#gﬂhl%:qﬁgpﬁ%néaﬁ@ésuppl i ed

easi | y andcerysiyedl wafely.t hout transferring the liquid fromthe container to

the liquid storage tank.,. Jn l.i qui d _suppl vi ng appar atus accordjng to the
pr esent inventi’gﬁ‘,’r HE 1f§%f)ﬁf%|“h ”Neélﬂlﬁ 4&'%%4138 G@bﬁ%‘ré'@‘l’lhtthbﬁi%f a
reduction pesrhtingtfunstiod ¥f 1 caﬁtaiﬁé&fﬁlé%a]afe% A4 PMAIY @%@émﬁ‘dﬁ%fﬂe- On ng
to this arrangenent, easy supply of a small quantity of aqueous water is
realized ahee eantaingnis boprovegar ed easily and economcally. Mreover, in a
liquid supm(ﬁbpg apparatus according to the present invention, the aqueous
solution is a urea water. Omng to this arrangenent, supply of urea water,
which is often Mseebvas, iam B@UE QUSpMaILApflrafis’ RIS thHRGRBderdtor purifying

exhaust gas from a_diese|l engine, and its handling are
Invention, the supplying iquid in the container can be supplied to a storage

tank located on a supplied side through the liquid supplying hose. Owing to
this arrangement, the supplying liquid can be supplied easily and rapidly
without transferring the liquid from the container to the liquid storage tank.

In a liquid supplying apparatus according to the present invention, the
supplying Jiquid is an aqueous solution of a reduction agent for purifying an
exhaust gas from a diesel engine, Owing to this arrangement, easy supply of
a small quantity of aqueous water is realized and this can be prepared easily
and economically. |

Moreover, in a liquid supplying apparatus according to the present
invention, the aqueous solution is a urea water. Owing to this arrangement,
supply of urea water, which is often used as an aqueous water of a reduction
agent for purifying exhaust gas from a diesel engine, and its handling are
suitable.
[EFFECT OF THE INVENTION]
[o020]

The liquid storage tank according to the present invention comprises a
pipe joint one end of which is attached to the tank cap and the other end of

which is allowed to project to the outside of the tank cap, and an air releasing




sui table. [EFFECT OF THE I NVENTI ON] [00201 The |iquid storage tank
according to the present invention conprises a pipe joint one end of which
is attached to the tank cap and the other end of which is allowed to
project to the outside of the tank cap, and an air releasing 9 pipe
attached to the pipe joint, one end of the air releasing pipe being
arranged at the inner side of the tan@ cap and the other end being arranged
at the outer side of the tank cap. According, there can be obtained the
follow ng effects. A large quantity of supplying solution can be supplied

from the | : pi.pe..J 0l thr h. _for exanple, a tank |
truck. A rﬁiﬂragir?%#ﬁg%%? ﬁﬁe{ ﬁ%eb{ﬁg&i%& sﬁﬂg?%tgi&e?gﬁ%ilegs%gﬁgp‘?ﬁ?lggged t hrough the
ai r rel easarmnged petlenihineh eidewfbhy taigk ¢dpanditieathbeeridihi agranged he |iquid
st orage tang anotth. ﬁ&tth time of supplying the liquid stored in the
li quid st ofhs oqbgngide ght Eﬁ!@é@-_mgvéhnwhewmqbéwn@dthhe li quid
storage ta ' C QR ey, when a
punp 5 aca o Ol IR Rl B AP LERLEH ok B SAPR SO O DT coent
i nvent i on, thehethet end slead $he gipei jpimt ithrdugieraxgapky althiyk trukapad air ~
col l ecting_part, ,an .general ly inverted shaped exhaust part the other
end of \mn‘ﬁ%’“‘r“&egﬁ g’%&ae]dg“‘rflét?fﬁgjgé%%t@b%e ﬁﬁegith‘@.“g dbe ¥ 535G here can
be obt ai negipkh@dftak lsQwt ; ha/N 3 ' B 4qui d st orage
tank can Eglpcol | ect esdisglaygil% %&%ﬁ&ﬁﬁ&eg‘g&gggﬂgﬁgﬁﬁu&s@%ﬁﬁ%ﬁ!} with a sinple
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rel easi ng @ipg can be attached/ detached when the tank cap is
att ached/ det’ached. The suppl yi ng

Ina liquid storage tank according to the present invention, the air
releasing pipe includes a generally U-shaped air collecting part, and a
generally inverted U-shaped exhaust part the other end of which is allowed
to project to the outside. Accordingly, there can be obtained the following
effects. Air contained in the liquid storage tank can be collected easily and
discharged outside smoothly with a simple structure.

Moreover, in a liquid storage tank according to the present invention,
one end of the air collecting part is arranged upward of an upper wall of the
liquid storage tank at an inner side of the tank cap. Accordingly, there can
be obtained the following effects. The air releasing pipe can be
attached/detached when the tank cap is attached/detached. The supplying
liquid can be prevented from entering through one end of the air collecting
part and stable operation and effect of the air releasing pipe can be obtained.
[0022]

In a liquid storage tank according to the present invention, the tank
cap, the pipe joint and the air releasing pipe are integrally connected with

one another. Accordingly, the pipe joint and the air releasing pile can be




liquid can be prevented fromentering through one end of the air collecting
part and stable operation and effect of the air rel easing pipe can be
obtained. [0022] In a liquid storage tank according to the present

i nvention, the tank cap, the pipe joint and the air rel easing pipe are
integrally connected wwth one another. Accordingly, the pipe joint and the
air releasing pile can be 10 attached/ﬂ&tached t oget her when the tank cap

i s attached/ detached. Thus, the attaching/detaching operation can be
perfornmed easily and rapidly. In a liquid storage tank according to the

present inv RTelp} C S nted on the. liquid, storage tank so
that a |ar g?éﬁ%ﬁ#@%@%%ﬁt&eg%hfgﬁ%géagﬁﬁﬁ? fse‘%;‘tﬁqhﬁﬂ@ﬁ?éhﬁé'h ﬁ“%'nd part of
the pipe | othetattedhihg/detaehivgripesdtion cdrBe petbrrh & Blsilg adlalpiasy. T el easing

pi pe are rermveg[ to,op,gn the liquid supplying port, so that "a small
quantity of lig Pk B 560r88p dcdordimetth dhe pragentinyemipdry, thetank

Accor di ngl Yeard 364 | SUC, n fect that the filégginyi ng parts
can be propﬁearplt useg gé’g?ﬁg%gﬂgﬁgﬁ at%'g saﬁgﬁﬁ?ia;?g%ﬂ“%‘iﬂ" tity of
suppl yi ng wearebe suidi2d frdvh theuther enfl part bftHethisd RIRIFhARKe BGACEG, N to the
present invgnti.on t he lﬂ qgui d storage tank can store an aqueous sol ution

of a reduct 5PRG R 304 theiF relonsige Mipesteatmovedso epastbe litiidel engi ne.
Al di ngl 141 4t bt | | ed i dl
o sat oy S FRVISE B6ct1R AL emAh (RRHARY SRR OB IR SRRRLC 120,01

the aqueoUdaw@kupblypors Acwordaglyatbere cAnderabitaigbd sudtei effedrhietkebt ai ned
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such an ef . supply of urea er, .

aqueous vvatJe‘ﬁﬁ)wg%glr%&g‘gtbl%@ﬁc’%%Ps“'\l‘%ﬁael{ﬁﬂdi‘?%/‘?‘h@lfé?ﬁﬁaﬂé’cltl'@é%r $B¥h a di esel
. engi ne, andyjidmity bABgbplRggataes Ui t abl e. (0024) A liquid supplying apparatus
accordi ng t[80$£e present invention

Moreover, in a liquid storage tank according to the present invention,
the liquid storage tank can store an aqueous solution of a reduction agent for
purifying an exhaust gas from a diesel engine. Accordingly, a large quantity
of aquecus solution can be supplied rapidly and safely, |

In a liquid storage tank according to the present invention, the
aqueous solution is a urea water. Accordingly, there can be obtained such an
effect that supply of urea water, which is often used as an aqueous water of a

reduction agent for purifying exhaust gas from a diesel engine, and its
handling are suitable.

[0024]

A liquid supplying apparatus according to the present invention
comprises a base frame provided with a traveling wheel, a support frame
attached to the base frame and a mounting shelf turnably attached to the
supporting frame capable of storing a container which stores the supplying
liquid. Accordingly, the container storing the supplying liquid can be
conveyed to a predetermined position easily. Moreover, by turning the
mounting shelf and tilting the container, the supplying liquid stored in the
container can manually easily be supplied to the liquid storage tank.




conprises a base frame provided with a traveling wheel, a support frane
attached to the base frane and a nounting shelf turnably attached to the
supporting frane capable of storing a container which stores the supplying
| iquid. Accordingly, the container storing the supplying liquid can be
conveyed to a predeterm ned position easily. Mreover, by turning the
nmounting shelf and tilting the container, the supplying liquid stored in
the container can nanually easily be éhppfied to the liquid storage tank.
11 Also, in a liquid supplying apparatus according to the present

invention, a |iquid.supplying hose is renovably attached to the container,
a distal end p “&F-%Wﬁ"lﬁgm%"%maﬁw Jeerrdingsto thedresgmte i nto t he
liquid supiphyhtien ROk§uid e 1;#3? ' L ohhetedii quid

suppl yi ng hol e _can b&emi nsgrﬁt e ?ggegﬁggg%?g%}ﬂ%? %ﬁ%wn{éouﬁeicﬁgt%%r :

AccoLdi In_gl y(}wtﬂ@némppwﬁfﬂng HM?@?WI?eﬁﬁmeﬁlﬁﬁhﬁmmg@w bF jsupplhi ed
to the lig . t relia and easily. The_liquid supplying hose
can be insgér‘&gwa%?ﬁeanﬁggéms?éﬁ@ﬁféﬁ @te&%%%eth%udswlms@ |%Png hose .
i s stabil i ZedinsMted sy @sposedNiahk s LS il the liquid
can be prevented fromlg%ki ng fron?m?he %e?é%%ﬂ er %1%:1;}%%%%?% liquidis
over. [0025‘1‘1%11%9,1'9@1#15116 squathes wpp byisngphahiar thie Ik uit storagengnko t he present

i nventi on, avel eql I.s attached to ope.end af. the, base frane,
and the otlfwehelrg bfg;]eﬁcadg%dsp ﬁénggg’@ufiﬁﬁ%plmﬁwée F%’hg‘éb“%ﬁmﬁ% tgf’ 88%d so t hat
the |iqui dreseypiptlpisoghappinrlifuié sagﬂyﬂig\qfos_@ris sthBed! MdreoReCORE tRG! V. @

novenment nd a st of the liquid supplying apparatus can be realized with
a sinple gf‘?sﬁ&'??ﬁpgigd?F’P%P’*‘?‘ﬂa@:d?hgG}ﬂﬂ‘ﬁﬁ%mb%mﬁated@mdeﬁ]dnm@omo t he

present i Nu®BHR afthPEh .‘Egi%f' i s expansi bl e and contractible so
that the height of the e%ﬁﬁ??ﬁg S é%?‘%?an be adjusted. Accordingly, there

can be obtdp such an effect that supply of liquid to liquid storage
t anks havi ng vari oou§ns'zes can_.be

a liquid supplying apparatus according to 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. Accordingly, a movement

and a stop of the liquid supplying apparatus can be realized with a simple
structure.

In a liquid supplying apparatus according to 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.

[0026]

Moreover, in a liquid supplying apparatus according to 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 slipping down and the container ¢can be conveyed safely.
Therefore,. if the belt is formed into a Y-shaped configuration, the slip




met. [00261 Moreover, in a liquid supplying apparatus according to the
present invention, a belt, which can be laid across a peripheral surface
of the container, is attached to the nounting shelf. Accordingly, the
contai ner can be prevented from slipping dowmn and the contai ner can be
conveyed safely. Therefore, if the belt is fornmed into a Y-shaped
configuration, the slip 12 preventing function of the container is enhanced
.and the slip prevention of the contai er is i nproved. Moreover, in a

i quid supplying apparatus according to the present invention, the

supplying liguid.in.the co i ner can be supplied to a storage tank

| ocated on %r%gr GRERe g‘ﬂ“?’i"&é’%ﬁ? ERRjAnen ds pnbancgd sud she shigpreysation af cor di ngl v,
the suppl yi @ donihér EamhRevespp! i ed easily and rapidly w thout
transferring the liquid fromthe container to the liquid storage tank.

[0027) In a |iqdfereguempltyidiguabpamiying apparatdi agrokdink b6 ths preeht | nvent i on,
the suppl yi lguid is an uequs sol uti on of redyct.ion agent for
purifying allﬁlgglétl% %ﬁéf Saggﬁ'}x}gilﬂ:p& &?Eﬁ%FO’@ﬁlﬁeﬁé@n %é@?&‘%ﬁ SYEEEP supply of
o] nuankilogated oaGURguEe B thiSudtERe Efi A0k Stan e pr epar ed

a liqu p

easily and  econom cal ly. reover, 1n i Nng ‘appar at us

accor di ng tRCCordnglye temdvpplying dignishcart besaplied easitodnd rapidiyswithowtea wat er .
Accor di ngl . ined such an _effect that supply of urea
wat er, whi >cltﬁ“ultls oﬁ%%ﬁﬂgu]gﬁﬁd%gnghhe% @’6’(5’5%9\/5}9% 9! SEP‘P%%IP?C‘ﬁgon agent for

purifying dRB2Tst gas froma diesel engine, and its handling are suitable.
[ DRXEF DESCRI PT#O\I OF. W NGS] [0028] [FXG 1] is a front view show ng
one enbodi ment LA a4 S?Ei&}’lgg@ga@ﬁratus according to the present invention, the

supplying liquid is an aqueous solution of a reduction agent for purifying an
exhaust gas from a diesel engine, Accordingly, easy supply of a small
quantity of aqueous water is realized and this can be prepared easily and
economically.

Moreover, in a liquid supplying apparatus according to the present
invention, the aqueous solution is a urea water. Accordingly, there can be
obtained such an effect that supply of urea water, which is often used as an
aqueous water of a reduction agent for purifying exhaust gas from a diesel
engine, and. its handling are suitable,

[BRIEF DESCRIPTION OF DRAWINGS]
[0028]

[FIG. 1] is a front view showing one embodiment in which the present
invention is applied to a liquid storage tank which stores a urea water as an
aqueous water of a reduction agent for purifying an exhaust gas from a diesel
engine,

{FIG. 2} is a plan view of FIG. 1.

[FIG. 3]is 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 & liquid supplying pump which is applied to the
liquid storage tank of FIG. 1,




invention is applied to a liquid storage tank which stores a urea water as
an aqueous water of a reduction agent for purifying an exhaust gas froma
diesel engine. }FIG 2} is a plan viewof FIG 1. (FIG 31 is a left side
viewof FIG 1, [FIG 41 is a front view showi ng, on an enlarged scale, an
essential part of an installation situation of a liquid supplying punp
which is applied to the liquid storag% tank of FIG 1. 13 [FIG 5] is a

|l eft side viewof FIG 4. [0029] [FIG 3] is a sectional view show ng, on
an enlarged scale, nounting situations of a tank cap, an air rel easing

pi pe, a lever co i pg. an a.%usi nting coupling which are applied to
the liquid stora ebf §g]f§ aogﬂﬁl view %ﬁg%) is a sectional view showing, on
an enl arged[@028le, a liquid surface displaying nechani smwhich is applied
tothe liquid st[orage tank of FIG 1, and showing installation situations

of a float and allifo8!isgasrygtionalndew shbiving, ostampmdargad deale,gaowsting pe, and a
fully stori s 1.0 f urea water. . [FIG 8] is a sectiqnal view

showi ng, onggﬁéﬂel{’l arflgae%l%cc _é,gntafferei‘?ﬂﬂé%plpgtﬁ 1‘%(8%“%@65&?8 ‘Fﬁ@_chan i sm
whi ch i's apptévedting colipling Gtich SeQated t6 ke H§Md5%£'a d-tarf6F FHEOW NY
installation sit iél gﬂs of the float_ and the Tl oat gguge, and the fl oat
st opper and the @ g sigeectignal ey sbowing, whmeceniaged stale, liqsidni ng
situation of ¥Rk - EhG, 9] is.a . front. vi.ew show second
enbodi ment oﬁﬁgd pr e(g{en tlhggﬁa\%sn i“%)h%h Amiﬁg t8|’ige %&’é‘ﬂﬁ%"agﬁw’i}é}%ﬁ a

cont ai ner s¥FY# hgual showede irestallatosh uaitidnsfafflodt 8Ad WaHRE gASs2AndGuUeous
sol ution of ductio agent for purifying exhaust gas From a diesel

ar
engine is sﬂ?ﬂ)ﬁ ﬁ_%&EPeF_c?D: ERRERPIRe, ando staripg sitnatiem ofwreg watert uati on in
whi ch the cont ai[FeG. 85is|20RE8M AN showing, on an enlarged scale, the liquid

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 gituation of urea water.
[0030]

[FIG. 9] is a front view showing a second embodiment of the present
invention, showing one example in which a container storing a
predetermined quantity of urea Waﬁer as an aqueous solution of a reduction
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. 111 is a side view showing an essential part of a situation 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.

[FIG. 12] is a front view showing a third embodiment of the prese.nt
invention, showing one example in which a container storing a
predetermined quantity of urea water as an aqueous solution of a reduction

agent for purifying exhaust gas from a diesel engine is supplied to the liquid




mounting shelf. [FIG 10] is a right side viewof FIG 9, [FIG 11] is a

- side view showing an essential part of a situation in which the nounting
shelf is turned to tilt the container so that the uxea water in the
container is supplied to the liquid storage tank. [FIG 121 is a front view
showing a third enbodi nent of the present invention, show ng one exanple
in which a container storing a predeterm ned quantity of urea water as an
aqueous solution of a reduction agentl4or purifying exhaust gas froma

di esel engine is supplied to the liquid 14 storage tank, and showi ng a
situation in which the container is |oaded on a nounting shelf. [FIG 13]
is a plan viteypgsrtapk@nd shoWiEk@ sittdtidnsinawlpiel sireadntxigey iloaddtbor g an
essential p roEnBL gh%ktuati on in which in the enbodinment of FIG 12, a

Y- shaped be € 8 across and held on a peri pheral surface of the

cont ai ner st or edrFIG. 13)6s ApUH {ieg sl 19 DESCVPTI ON OF REFERENCE NUMERAL]
[0032] 1..... Ii?uid saorage tank 7..... liquid supplying port 9-..tank
cap 11..... pi pe FHFnk4! ipg perspegtive viewestsiwigg ph pesen?il part. ofiarsittativact i ng

e 2T RPN 00 S BR800
held on a peripheral surface of the container stored on the mounting shelf.
[DESCRIPTION OF REFERENCE NUMERAY.]

[0032]
1....iquid storage tank
7.....liquid supplying port
9.....tank cap
11.....pipe joint
25.....air releasing pipe
26.....aix collecting part
27.....exhaust part
- 28....supplying liquid (urea water)
[0033]
46.....container
47.....iquid supplying hose
48....liquid supplying apparatus (truck)
49.....base frame
51.....supporting frame
52.....mounting shelf
b4.....traveling wheel
55.....ground surface
69.....hose receptacle
61....belt
[BEST MODE FOR CARRYING OUT THE INVENTION]
[0034]




48. .. .. i quid supplying apparatus (truck) 49..... base frane

51..... supporting frame 52...-nmounting shelf 54..... travel i ng wheel
55..... ground surface 59... "hose receptacle 61..... belt [ BEST MODE FOR
CARRYI NG QUT THE I NVENTI ON] [0034] 15 Enbodi ments of the present invention
wi |l now be described with reference to the acconpanying draw ngs, in
which the present invention is appliedsto a liquid storage tank for
storing a urea water as an aqueous solution of a reduction agent for
purifying exhaust gas froma diesel engine, and an apparatus for supplying

Cranspar ent of LT ool paene of i pryect el S FbEReRRTMIRR Cninet o

transparent or translucent |1 qui orage synt hetic
resin. The relgrenge $o thegeompalying drafnge th ivdich the @Resedl hyvenehaggul ar

par al | el epi . canfigur.ation which can store about 1,000 liters of urea
water. A pl g‘?@fe% aongaéé%rgégtﬁﬁﬁ‘f%@é%amﬁ%wﬁﬁﬁfasraé&ﬁ@ﬂé%rrent are
formed on asqletibfbes abdsdtiohaGRndfort nigjr%.g 0 1.+0:00351 The
~liquid storage tank 1 is pl 2&(?23 oorllflgﬁ‘c n eﬁ%ﬁgget%gg‘)’#‘%;&gn%é%e?%rgg’

conveyi ng, 74 aBRRRpYadus forfaupplyifg sucidaqueon@kolytiset I RIGS Slikratgles pl ace
such as an,gil tation, a truck station, tory or the I|ike.

| yi f
In the illustFat ?%ﬁgn%%%& i?ﬁoge%ﬁhﬁngpaypng@ﬁ&a@ghgegr ' ‘g stapshiank at t ached
to'a peri phehichdb nidtle dfisgittbtiiresiag oMl iuid _sto-EP?e &ﬁ)@ctdf {hPfledRg 4 1S
y an

formed by asserrgﬁi ng protection frames vertica ori zont aafly. Lower

end ‘parts ofeneralyrestergylanparadeiepiped donfgurationt wisich oan etcanabotiase frame 3.

1,000 liters of urea water. A plurality of recesses or recessed, xibs for
reinforcement are formed on a peripheral surface of the liquid storage tank 1.
{0035] |

The liquid storage tank 1 is placed on a conveyance base frame 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, reference nﬁmeral 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 base frame 3.
Reference numeral 6 denotes a pair of fork insertion holes open to a
peripheral surface of the base frame 3.

[0036]

The liquid storage tank 1 is provided at an upper center thereof with a
hiquid 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 is allowed to
project inside the tank cap 9.

[0037)




Ref erence nuneral 6 denotes a pair of fork insertion holes open to a

peri pheral surface of the base frane 3. [00361 The |liquid 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 openi ng 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 elbgy-like pipe joint 11 is screwed
into the screw hole 10. One end of the pipe joint 11 is allowed to project
inside the tank cap 9. 10037] 16 In the illustration, reference nuneral 12

denotes a st oppeli theNustiRtih A¢fG8ns PEhERNLHendtikAG5 M df)e asal end
part of the pipe joint 11. The ri ng 12 1s arrangeg In ch manner as to

be engageabP®upigdoma vepipkeralpusface of iy lesgkeriBpaft of Hee sipe goinhidl.e 10, so
that the pi |.QJ 11 is prevented from escagpi ng anqd.stably supported,
Ref er ence ngrﬁr%?%g!#f ﬁﬁ%‘f%eg 1anuc§ ATBTEReT A g egﬁ”@é%‘_’eaq’ﬂ%_?’ﬂ‘g&ndﬁn
peripheral projéciing edigea dfhe soRM BIIE 1076d tha®thd PHeRbing I%F’ée%y%%ted-rhe

groove 14 ié‘ arranged in such a manner as to be " éngagea an outer
proj ecti ng E6Hestapipg andestablysnppotted.1 Befwendeadurnbmnl 1gidenotesiant 11 can be

S orted s re art 16 is, formed.on,a peri,pheral surface
o1l‘J p{:) he ot he% ené Bgl(rafg’ %gé?é[%gm&wﬁg‘ﬁ%?r qae%?%éacﬁ °£5Pé9\79§’6‘|e€j%i%p%rft aul ever
coupl i ng 17of the pipveihtt 1. t Pike grveWdpaidrahfed B s\ RahinOPas (e | ever

coupling 17 has connecting pipe 19 nprojecting therefrom One end of a
i qui d supp?‘}gaﬁﬁglﬂ%@t ¢ prolesting edge 4b of theacsopew holeotO sathakt g a | ar ge

quantity OfPiPE'%nV‘@igén?@@uggoﬁ%g?a%& _d to the connecting pipe 19. [0039]

In the iIIul:s()Oég]tion, ref erence numer 21 denotes a dust-proof coupling

A screw part 16 is formed on a peripheral surface of the other end part
of the pipe joint 11 and a screw hole 18 of a lever coupling 17 is crewed to the
screw part 16 for connection. The lever coupling 17 has a connecting pipe 19
projecting therefrom. One end of a liquid supplying pipe 20 such as a tank

truck capable of supplying a large quantity of urea watex can be comuected to
the connecting pipe 19,
[0039]

In the illustration, reference numeral 21 denotes a dust-proof coupling

which can be fitted to the connecting pipe 19. When one end part of the pipe
 is closed and the pipe joint 11 is not used, in other words, when the urea

water is not supplied, the coupling 21 is connected to the connecting pipe 19
so that foreign matter is prevented from entering into the pipe joint 11.

Reference numeral 22 denotes a towing lever turnably connected to a
peripheral surface of the dust-proof coupling 21. The lever 22 is provided at a
tip end part 28 thereof with a grip part 23. Reference numeral 24 denotes a

chain for connecting the lever coupling 17 and the dust-proof coupling 21
with each other.

[0040]




which can be fitted to the connecting pipe 19. Wen one end part of the
pipe is closed and the pipe joint 11 is not used, in other words, when the
urea water is not supplied, the coupling 21 is connected to the connecting
pipe 19 so that foreign matter is prevented fromentering into the pipe
joint 11. Reference nuneral 22 denotes a towi ng |ever turnably connected to
a peripheral surface of the dust-proofjgtoupling 2 1. The lever 22 is
provided at a 'tip end part 23 thereof with a grip part 23. Reference
nuneral 24 denotes a chain for connecting the | ever coupling 17 and the
dust -pr oof coupl Mhg sie jobdd 11 BaEBvTLARE « NARAM ks TR kPGl Nt 11 15
provi ded at a,basal end part side with an air releasing pipe 25. The pipe
25 conpri seseifasEIERIRe Y- Uhetnipeab abmpristd 2eenerglly Ehshar2d shncbllactgmmner al | y

col L ect i ng pary 20 aEtBMRErtl do Rl D RR R Gfetpustionnt S coBRestad o i 26 1
submer ged i rend paxveaf it @lledfin@part 26 Wby ﬂlﬁnm#?ﬂ obPhE Birlcallectingr €d 1 N
the liquid sto¥ggg$%ﬁnk 1, .and the other end is allowed to projec from

the Iiquid H#F merged e g urae svates?8ias Asupplyirighokutivawbichdst 7.

[00411 One enskeaf : I 7. | Lowed to project outsjde the
pi pe joint 1%*’3%@%36%@3&%%&% q’l"ﬁs]k(?)lpgiﬁatt%e ?ﬁ’@r 59%%%@%’{1%%3@1% nett ed
cap 29 is dremthelquid surfacend thanteaswated @B ih Sheligimdrmsiags post B event ed

fromenteri rtg%ltherei n. In the illustration, reference nuneral 30 denotes a
check val ve %At ed at a suitable place of the exhaust part 27. The check

| 30 i d ' . t.side. . [ 0042] A
i qui d supplyi ﬁgz‘é’ﬁﬁé‘aﬁ%*‘?ﬁ%‘%ﬁf@?ﬁ Koo d b P B B piki g

aaddhepnd pent ishpepitpehé atmésphéric Ai) UaRkttgd dpp RORe 32 for
attached to the end part so that foreign matter is prevented from entering

storage tankompt

therein.

In the illustration, reference numeral 30 denotes a check valve located
at a suitable place of the exhaust part 27. The check valve 30 is adapted to
prevent a backflow of air from outside.

[0042]

- Aliquid supplying pump 31 is installed in a position above the liquid
storage tank 1 and away from the pipe joint 11. A pumping-up pipe 32 for
the liquid supplying pump 31 is submerged in the urea water 28. One end of -
a supplying liquid conduit 33 is connected to the outside of the liquid storage
tank 1 and the other end is attached with a supplying liquid gun nozzle 34,
[00438]

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. Ahollow cylindrical float 39 made of synthetic resin is engageably
arranged at a lower end part of the flogt stoppex 38.

[0044]




the liquid supplying punp 31 is subnerged in the urea water 28. One end of
a supplying liquid conduit 33 is connected to the outside of the liquid
storage tank 1 and the other end is attached with a supplying liquid gun
nozzle 34. [00431 Afitting 35 is fitted to a position above the |iquid
storage tank 1 and away fromthe pipe joint 11, and a plurality of nuts 37
are screwed to its screw shaft. 36. Anygipper end part of a float stopper 38
having a generally U shaped cross sec{lon and made of synthetic resin is
hel d between the nuts 37, 37. A hollow cylindrical float 39 nade of

synthetic resing 8 . r_end.part .of, the fl oat
el e
enbodi nent drplip ¢l RAE & Y @khd he 1iqui
st orage tarm;au}d ‘%&at hat,.t he |iquid surface_indi catg%on can bqastarted by a
float gauge Hs & ?e%‘@r’:’roﬂé‘ﬂnhﬁlﬁﬁ“ﬁd%ﬂ%@ﬁ%ﬁ anlater describedr 28 equal

to approxi rlied & qRadtity6f hRRAEA tWate O b QUL xR DK o cli$

suppl i ed. [00451qA rod-like fl og%ét%au%é%t%%ﬁ%ggpﬁg%ﬁ%#ﬁ%c%peaﬁtx proj ects

fromthe flo54ke ligaid stownggdagk 146 sipplmksed through the fitting 35 and

slidably fi[ 6@9 to a gauge pipe 41 nmade of transparent synthetic resin.

G adati ons ?not shown) are forned on the gauge pipe 41 and a cap 42 1is

attached to an Appérilefbapabie®ho LiReIRY b ; Lf yatae of FIG

8 where ttyé per end |o_arl?b'o%r t he f|eoat9‘3%‘35@%#%@5@9@%@%%& part of

t he gauge 'rg@‘elgf‘,“g’?l@lgd)aéﬁdif@msumdwﬁtttugl?@azidi:]i@dﬂ;&ﬁﬂé&ta@erein about

1,000 IiteLss0%; r. 28 is stored. .Reference nunmeral 43 in the
o 5eﬁg{ehﬁ ﬁi&gé‘ o&“@ztagxls% reaf; g%@,g

illustration es a dralf CI8&fN5 | ower part of the |iquid

storage tank 1.GFadatinai (Ropbipeve)re Frdl o BRNEM 6! R564] hha quap 4@ drain
cock 44.. Refer erﬁ:% nuneral 45 denotes a

1s attached to an upper end part of the gauge pipe 41. In a situation of FIG. 8

where the upper end part of the float gauge 40 moves to an upper part of the

Bauge pipe 41, the gradations show a fully filled state wherein about 1,000

liters of the urea water 28 is stored.

Reference numeral 43 in the illustration denotes 2 drain pipe disposed,
at a lower part of the liquid storage tank 1. The drain pipe 43 can be
opened/closed through a drain cock 44. Reference numeral 45 denotes a
power supplying cord of the supplying liquid pump 31.

[0046]

The liquid storage tank 1 thus constructed is placed on the rectangular
parallelepiped base frame 3 having a large capacity. The periphery of 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 is
normally installed in a suitable place such as an oil supplying station, a truck
station, a factory or the like.

[0047]

The tank cap 9 is put on the center of the upper part of the hquid

storage tank 1 and the cap 9 is attached with the pipe joint 11. The pipe joint




power supplying cord of the supplying liquid punp 31. 10046) The liquid
storage tank 1 thus constructed is placed on the rectangul ar
paral | el epi ped base frame 3 having a | arge capacity. The periphery of 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 exanple, a forklift. The storage
tank 1 is normally installed in a sui tHbl e pl ace such as an oil supplying
station, a truck station, a factory or the like. [00471 The tank cap 9 is

put on the r of .the. er. part of. the |i qui storage tank 1 and the
cap 9 is at f@%%&n%ﬁtﬁé1Wﬁ%P@?eﬂﬁe?5?W E.17?ﬁé%§fzg@er§mhrm91711§ i s connected
with the | ewehnecedhifigthe/d @it hb 9§ Ot} ' ed with the
dust - proof coup].i ng 21. By thgb cpﬁ&ggﬁg%ﬁb?&tthg%l%%%bﬁ%Bg%rq}%é 21,

ext ernal ent}PBRE Ebrextemakentryrofiferefgrematiior tk ple®8d@H. On t he ot her hand,

t he pi pe jog()é 1 is provided at its basal end side wth the air releasing
pi pe 25, and the air collecting part 26 is disposed wthin the liquid

storage tank 1. Oopdilothér hited ek jolA 1 i€ fréviad L0 Hadi epBERkbeCt
out si de, angﬁ%}g?}éﬁprpj ected one end part of the exhaust part 35S open to

t he atnosph ix releasingpipef, and thetzic halbcting patth2s sakispededap 29,

t her eby prevgminnig of_ei tter 0049), Th up i l'iquid
punp 31 is inst alpcl ggxﬁ%&’%ﬂ%%% %ﬁfaﬁﬁﬁ&m Fﬁgau%té’ﬁ’k'te%iﬁ @%‘PQggd on an
upper part @rojeticoutside] aind tiss pededtadibnd en@partidIehe SERALY At FUE opegzl € 34

31 through the supplying |liquid conduit”33. The

gauge bt po 44 P SFaBRBRE i AThe Gnd ok inAbiached mithi e metledsap 26,
thereby preventing entry of foreign matter..
[0049]

The supplying liquid pump 81 is installed in a position away from the
tank cap 9 placed on an upper part of the liquid storage tank 1, and the |
supplying gun nozzle 34 is attached to the pump 81 through the supplying
liquid conduit 33.

The gauge pipe 41 projects from a 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 water 28 is supplied or when the urea
water level is equal to a predetermined liquid surface level ox less, the float
39 is engaged with and held still at the lower end of the float stopper 38.
(0050]

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 vicinity of the liquid storage tank 1, and the dust-proof
coupling 21 is detached to expose the connecting pipe 19 of the lever coupling
17,

Then, one end of the supplying liquid pipe 20 of the tank truck is
connected to the connecting pipe 19 and the pipe end part of the supplying




pl aced 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 wth the float 39. Before the urea water 28 is supplied or when
the urea water level is equal to a predetermned |iquid surface |evel or
|l ess, the float 39 is engaged with and held still at the |lower end of the
fl oat stopper 38. (0050] Next, in caszoa | arge quantity of urea water 28
is supplied to the liquid storage tank 1 froma tank truck (not shown) or
the like, the tank truck is stopped in the vicinity of the liquid storage

tank 1, andligh@ b ' L Se ched sq [h

connecti ng p_?pe ﬁ%géo?p{%gﬁlﬁ%t\%glrﬁﬂ%%%%%%ﬁﬁ?%eﬁfﬁte%%“@zgngﬁg%%&‘ %rllilgksuppl yi ng
i gui ﬁ pi _peSIQ«Q- %enmmc?snmr']etfeed Ipu:ma:_: of:t;hggalﬁkeﬂl_cléqs a&wagégfljbﬁiéﬁivéhgthéi pg 19

and the pip ar t t he supplyin i quid pipe i s connecte

t hrough a c%‘ﬁgﬁiyn’grepﬁf@ Wmtegﬁsttﬂég? ﬁHRPIY’PE&@“EdsPJ@é.ZOThen, a pressure
Lres bath, Ohe! e Miadydibleibed, AU B e brl St fon WAEs 1Bl AR, DY CPA! B0

urea water 28 to the supplying |'iquid pipe alr i bed, since
t he presentPTeRgEad wena wates 28hib imho earty reguiephtedkesash wat@bl@8stét i s no

nore requir such.a trouble gs. to prepare a urea water in the
tank and t & e%‘li\%g?aewag%lﬁ&bf’%@‘bléa aith%Pﬁ?aHﬁféI"' PAVEK HBOEAMI jed to a
di esel car qulitdlleyn be@abgliedliten Bic881 MRLEpidAP | S | ntroduced through the
suppl yi ng ITﬂqggl d pipe 20 and moved fromthe [ ever coupling 17 to the pipe
joint 11. rea water 28 is then flowed down within the |iquid storage
tank 1. At that gty heul d rface |le wi thi.n the,liquid storage
tank 1 can easi I'I;#e\r}iﬁ'gﬁ%%} %ﬁr@gﬁc’?ﬁlﬁci‘zghﬁo%ﬁg U FERIETE E-l%f‘l%g l'i quid
st or age t ardadimogedrirdm ihe lavext doapEAANTRD tBS piﬁ'é @dlﬂ_ﬁi VEEeDhe NBOPSLter'DBEN @
e lig e

redeterm ne uant i of urea er 28int i quid stora
P w(%hgn il &ﬁown within t‘gg quid stoxage tank 1. At that time, %he hquid

surface level within the liquid storage tank 1 can easily visually be
recognized from outside because the liquid storage tank 1 is made of a

owe

transparent or translucent member.

When a predetermined quantity of urea water 28 in the liquid storage
tank 1 is supplied, the liquid surface is Jowered and reaches the lower end
part of the float stopper 38 as shown in FIG. 7 and the float 39 is floated up
in accordance with the change of the liquid surface to allow the float gauge 40
to move upward within the gauge pipe 41.

[0052]

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, §, a generally 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.

[0053) |

At that time, air within the liquid storage tank 1 is pushed upward by
the liquid surface rising of the urea water 28 within the hiquid storage tank 1.
The air is then pushed in one direction of the air collecting part 26 which is

open to the upper part within the tank 1. The air is then moved in the other




tank 1 is supplied, the liquid surface is |owered and reaches the | ower end
part of the float stopper 38 as shown in FIG 7 and the float 39 is floated
up in accordance with the change of the liquid surface to allow the fl oat
gauge 40 to nove upward within the gauge pipe 41. [00521 When the upper
end part of the float gauge 40 is noved to the upper end part of the gauge
pi pe 41 as shown in FIG 8, a generally {ully filled state of the urea
water 28 is visually recogni zed and actaation of the pressure feed punp is
stopped to stop supply of the urea water 28. [00531 At that time, air

Wi thin the | jgu : | he rd by .the liquid surface
rising of the gétggﬁ \t'}\l/g? g(?&fgac\gmﬁpéFnﬁ%‘gsgiﬂairga?lgﬁgﬁg%é‘éﬁegrﬂ?t1’? °Y'$ﬁe air is
then pushed atmeaphericnécthiroazlobné bideaf the OkhRGE bRt PRKhicRGr¥Bbigh is  open
to the upper 1E)a{;g)éwithin the tank 1. The air is then noved in the other 21
direction, i #8¥8uced to the exhaust part 27 and then pushed out into the
atmospheri ¢ ai r tAWGNERLAGNEh Shelinifin h .pant %7 | Gh, projects
out si de. Accordi nglcy, t%g' fraleersrﬂ{al ni ng glail]lrew\?\n%t’ﬁﬁéyﬁ%ldlsf Gfg%/g%@%} ge tank | is
renpved and rdmovedemdidiearre? Svater S8imdrhbothirgiyplied ihtatte liaid dtaeied St or age
tank 1. Thergafter,, when the supgplying liquid punp 31 is actuated to supply
the urea wat%”ifz’g Therzaller, whep the S & RariseyBR 34 de nefuated o supply

suppl yi ng | {ieUivda RedTRr 88 £6aReRRIPHEY LG Iﬁ%‘ VWen the
urea water 28 is fully suppli eed }egtagﬁ%@?é%?%h%%g@‘é@e&%gﬁ@g Bhe

coupl i ng on ¥aEdpamp 81 cuk be puevensed fromvedurmbg.er the supplying |iquid

pi pe 20 is "R zged, t he dust-proof coupling 21 is connected to the | ever
coupling 17. Pg 551

When the urea water 28 is fully supplied into the liquid storage tank 1,
the coupling on the tank truck side is removed. After the supplying liquid
pipe 20 is removed, the dust-proof coupling 21 is connected to the lever
coupling 17.

[0055]

Next, in case the urea water 28 supplied to the liquid 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 liquid gun nozzle 34 from the supplying liquid conduit 33. Before
or after this, the supplying liquid gun nozzle 34 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 a valve to supply the urea
water 28 into the urea water storage tank.

In that case, since the inside of the liquid storage tank 1is
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).

[0056]

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 lowered. In




Next, in case the urea water 28 supplied to the liquid storage tank 1 is
supplied to a diesel truck, the supplying liquid punp 31 is actuated to
punp up the urea water 28 through the punping-up pipe 32 and introduced to
the supplying liquid gun nozzle 34 fromthe supplying liquid conduit 33.
Before or after this, the supplying liquid gun nozzle 34 is inserted in a
calling port of a urea water storage #gnk (not shown) | oaded on a diese
car on the supplied side and its nozz trigger is operated to open a
valve to supply the urea water 28 into the urea water storage tank. In

t hat , i . i t || i d { a | i ted

wiih the ar RSBEfR Sl Hatindh shi¥Ece loitntnes b A 9990 lotared i Ebotat o 2. i s

smoot hly i nfhiecitbat @aug®40 "ehe Wby &4 phils itg% %‘éﬁk %‘ﬁg@lzﬁiéﬂmv@@d moved into
n

the urea water storage tank (not shown). [ the urea water 28 is
suppl i ed t PV HidekBhincthe rauge pineytl.d surface of the urea water 28 within

the liquid stor isqJowered. Ip 22 acgordance with, the liquid
surface | oweri ngg:g?%e %y,gaap%gléerichflm ‘EW?’@V’%‘PI’ yl”?%c"ﬂaﬁﬁ_y tythtge 40. The
upper end pliesel ofr bjneishhibpiedatithgihe crfii 3stverd@ HO¥RHH Mk Phdintdla gauge

pi pe 41. Accordingly, a worker can know the current supplying capacity to
the di esel“RI%F ega Iarkpegition phihedinatipayse 48 atithe etert obswppigopthsi t i on from

the initialyredRPREr 889d part position of the float gauge 40 at the start of
supply of the wurea water 28. In that case, if a supplying liquid gun

nozzl e equi ppedInithit east)ibwsupplyiig liguidsem nozaleeadipiediwieh a4Rm Yi ng i quid
gun nozzle 34, the sd%pj;%j nq% capacity to the diesel car can be known
correctly. TOUEH *pqddastend;ql the srpnlyginyid eyn asede dduthe swsnlyieg t he

present i RugAkiL Pt thEMtifedt BRO BN knb S BRkbARD! € L0 a case wherein a

conparat i V%gS'l]

FIGS. 9 through 11 show a second embodiment of the present

invention. This embodiment is applicable to a case wherein a comparatively

small quantity of urea water 28 is manually supplied to a liquid storage tank

1 instead of supplying the urea water 28 to the liquid storage tank 1 by a
tank truck,

- [0058]

To this end, a commercially avéilable box type container (packing box)
46 of a required quantity is purchased. The container 46 has an attachment
hole (not shown) such as a serew hole or through-hole at its one end. An oil
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.

In this embodiment, the contajiner 46 has an inner and outer double
structure. The outer part is made of corrugated board and the inner part is
made of synthetic resin so that it can be reused. About 20 to 30 liters of urea
water 28 can be stored within the container 46, The containex 46 can be

conveyed by a carrier 48 as a liquid supplying apparatus,
[0059]




smal|l quantity of urea water 28 is nmanually supplied to a |iquid storage
tank 1 instead of supplying the urea water 28 to the liquid storage tank 1
by a tank truck. [00581 To this end, a commercially avail able box type
cont ai ner (packing box) .46 of a required quantity is purchased. The
contai ner 46 has an attachnment hole (not shown) such as a screw hole or
through-hole at its one end. An oil supplying hose 47 having a required

| ength, which is attached to the cont ather 46, is attachable to the '
attachnment hole and a required quantity of wurea water 28 is stored in the

cont ai ner 46. lr’]él:tlhi S .en‘ggdi ment, the container 46 has_an inner and outer
doubl e st ruct ure™® SHECHEP SPTPRISes A Paigridels prdaighy basefamendd haning he i nner

t i i i N .20 to 30
P b 6 of o EeiralY VBT S AAbuibh, SRl AL S @b)
cont ai ner 4Bomgihethase @mmmﬂ&ih _atsyappgﬂ&tgﬁame@. leving hlgﬁ?ﬂrldn?umlry dém_g -
appar at us. e carrier.48 conprjses a pair of left and right base
e 4o nrhagba e atnh b id S IR e Fubamtingunoats ¥ andra ©

ti hinp@h : ti f 51
supporti ng peahtinp@helf SQttﬁﬁhabflL{ gﬁg%lgﬁ %b;cﬁs%eﬁ tREEw Ab?tmgﬁé;ﬁlﬁgg{)lr g Trame

havi ng a general ly inverted I guration an y fitted to
the supporting potbasgdraraesdSareammerted thhalgh Hoeitforceabint fedmasBed bet ween

th té 1. b 4 ect ed h
et ni of benenel ppd BERE: bise g 14 6o PSRty 3B Shc i ot R gt heal By “att ached
with a traveld tip otheebnddan bothidea o £pForgRGuE Bz BS. ha@gﬂ@é’e Qb éndl, Ound

surface 55. B;hth se two ends, the base frame 49 can’be held in its
st andi ng po@"iet a5h 49 can e beldria 1tg stapdingaisiticorgndlipdsndtaifietidluppor t i ng
posts 50 argyspggpect ed through a reinforcenent frame :

{n

10060]

The supporting posts 50 are connected through a reinforcement frame
56. Lower end parts of the supporting frames 50 are slidably fitted to upper
end parts of the 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 frames
51 through the supporting posts 58. The mounting shelf 52 has a generally-
shaped cross section and is provided at one end thereof with a sheath-like
hose receptacle 59 into which the oil supplying hose 47 can be inserted.
[0061] '

In the illustration, reference numeral 60 denotes a generally U-shaped
grip disposed at the other end part of the mounting shelf 52 and reference
numeral 61 denotes a belt one end of which is attached to from and rear end
parts of the mounting shelf 52. The belt 61 is disposed across the peripheral
surface of the container 46 so that it can be retained by a fastener 64.

Reference numeral 62 denotes a lock handle disposed coaxially with

the supporting post 58 and reference 63 denotes a stopper projecting from an




56. Lower end parts of the supporting franes 50 are slidably fitted to
upper end parts of the supporting posts 50. Omng to this arrangenent, the
supporting franes 51 can be expanded/ contracted and adjusted in height.

Any desired expanded/ contracted position or height of the supporting franes
51 can be fixed by a | ock knob 57. The nounting shelf 52 is turnably
supported by the supporting franmes 51 through the supporting posts 58. The
mounting shelf 52 has a generally- sha@éd cross section and is provided at"
one end thereof with a sheath-like hose receptacle 59 into which the oi
suppl yi ng hose 47 can be inserted. 00611 In the illustration, reference
nuneral 60 ABH3¥Eage gEtha mpuyting ehelpsd The stoppérshiis edgageablecvith e end

part of theg i N I reference. .nuneral 61 dengtes a belt one
end of which Ilis a% @?é?‘g§5?b%%gé% Opggpé:_i’ﬁdneﬂﬁﬁe? “flﬁé&?ﬁ)unti ng shel f
52. The bel sugdortingdirape $¢lRuhOeHinHEhdIL52 R Aduppottel 3¢ &s Bbribii@atont ai ner
46 so that it .can be retained by a fastener 64. Reference nuneral 62

denotes a | B8 U&ndl e di sposed coaxially with the supporting post 58 and
reference 6fopdenotes a stopper projecting froman 24 outer surface of the
nmounting shelf 52. The stopper 63 is engageable with the supporting frame

51. Wien the st dppre @fve embadingag ehedrribicds it PRiced UPRVIciAifgof4 ame 51, the
nounting shel f. 52 .can ftﬁéﬁfﬁlgﬁ)rted in its horizontal posture. [00621 In
the above enSGHETRIALE O loragegtank Lonureg waten canteingdiopniginer st or i ng

pl ace of tnasd@ild akabAUs id Adked 104 stthfill: YALLL: HOUbRIAGG goNt & ner 46,
t pl-ac h

and the carrier 48 is noved to a storing e o0 e contalner 46. At the

time of this novAhihetimg ofithis moventnpar distdl ehll @astyfphe simgprtingfiRmeél i s
AESRUST N T TR

base frame 49 is brought away from the ground surface 55 and the

supporting frame 51 is pushed so that the wheel 54 travels on the ground

surface 55. When the carrier 48 is moved to the storing place, the other end

of the base frame 49 is landed on the ground suxface 55 and the supporting

frame 51 is brought into a vertical posture and stood still.

[0063]

Then, the lock knob 57 is operated to adjust the length or height of the
supporting frame 51 so that the height of the mounting shelf 52 is adjusted to
be equal to or more than the height of the tank cap 9 of the Liquid storage
tank 1. The adjusted position is then fixed by the lock knob 57. Thereafter,
the container 46 containing the urea water is loaded on the mounting shelf 52,
the belt 62 is 1aid across the outer surface of the container 46 and the belt 61
is tightened by the fastener 64 to retain the container 48, |
[0064]

_ When the loading of the container 46 onto the mounting shelf 52 is
finished, the carrier 48 is moved to the periphery of the liquid storage tank 1
and the supporting ﬂame 51 is held vertically and stood still.

Then, the liquid supplying hose 47 attached. to the container 46 is
taken out and the basal part of the hose 47 is connected to the attachment




supporting franme 51 is pushed so that the wheel 54 travels on the ground
surface 55. When the carrier 48 is noved to the storing place, the other
end of the base frame 49 is | anded on the ground surface 55 and the
supporting frame 51 is brought into a vertical posture and stood still.

[ 00631 Then, the | ock knob 57 is operated to adjust the |Iength or height of
the supporting frame 51 so that the height of the nounting shelf 52 is
adjusted to be equal to or nore than #fe height of the tank cap 9 of the
liquid storage tank 1. The adjusted position is then fixed by the |ock
knob 57. Thﬁrﬁ fter th? contai ner 46 containing the urea water is |oaded
on the nount'f g(n%%l‘r%w@z’, the spntpiner 46 This pinationisgsshowe b FIES. Bur f ace of
t he contai ngad46, and the belt 61 is tightened by the fastener 64 to retain
the container 46. [0064] Wen the | oading of the container 46 onto the
mounting shi06552 is finished, the carrier 48 is noved to the periphery of
the liquid storgge,tank 1, and fhe sypporting frane 51 is held vertically
and stood still ?@*ﬁgﬁ?hleﬁé’apaq#ﬁr %‘G’b"a"ﬂ?fﬂ& Gagsier 49, the tapkeap 9 6f thee

cont ai ner Almhid stbkeRagg ; e [ nect ed
to the atta%\rrent 2 h%l e (I%g?tatg g%q?égkppﬁagltdctglfﬁt%%é%gﬁﬁIﬁﬁ%?é’ éshﬁ]uati on
is as showntheleraaguplingd8dnithe[dG6Htoddrotpitng? here dutachedafltogettanr i val of

the carrier 48 t nk _c of. th l'iquid storage tank 1 i s detached,
the cap 9 abty neﬁgi&rp%ﬁép%ﬁa{g?fzaeéﬁqﬁ@ewplﬁﬁﬂP°f°n’é | ever coupling 19 and the
dust -pr oof - coupiTing, e Hyeidieippbieghakd 28(ARined OARRRIhd BEtatgR" part of
the liquid suppl |ng port 7. en, the liquid supplying hose 47 is
retai ned. APLEPLEbRbaTedTis inprrtedimte the linhid swplyidgpird 7, Heelotled i nto t he
liquid supphyhdlg e handl.e 62 is..operated to turn the
nounti ng shel f gf %%@F#%b%%ﬁ@ﬁémunmg chelf 5o i andut Hid

supporting shaft 58 while holding the grip 60 so that the container 46 is

tilted. This situation is as shown in FIG. 11.

[0066]

By doing so, the ﬁrea water 28 contained in the container 46 is flown
into the liquid storage tank 1 through the liquid supplying hose 47. At that
time, since the mounting shelf 52 is turnably placed, the turning angle of the
container 46 is gradually increased while holding the grip 60. By gradually
inereasing the tilting angle of the container 46, the total quantity of the urea

water contained in the container 46 can be supplied to the liquid storage tank
1.

[0067]

After the urea watex 28 contained in the container 46 is supplied to the
liquid storage tank 1, the supporting frame 51 is tilted and the carrier 58 is
moved from the liquid storage tank 1 in the manner mentioned above. Then,
the fastener 64 is unfastened to remove the belt 61. The empty container 46
is taken out of the mounting shelf 52 and stored in a suitable place so as to be

ready for refilling the urea water 28 and reuse of the container 46.




supporting shaft 58 while holding the grip 60 so that the container 46 is
tilted. This situation is as shown in FIG 11. [00661 By doing so, the urea
wat er 28 contained in the container 46 is flowmm into the liquid storage
tank | through the liquid supplying hose 47. At that tinme, since the
mounting shelf 52 is turnably placed, the turning angle of the container
46 is gradually increased while holding the grip 60. By gradually
increasing the tilting angle of the c@gtainer 46, the total quantity of the
urea water contained in the container 46 can be supplied to the liquid
storage tank 1. éOO&?;_After the urea water 28 contained in the container
46 is supplied TBCEREeL|ipsasethe WeageatenaR cantained inthp Sanidsoragane 51 is
tilted andiidiel | LS ; r |4 QUi t 1 in the
manner nentionegﬁﬁgggggQ ﬁ%ﬁ?ﬁﬁgﬁggfégggkégsg%i%éaﬂﬁgggﬁgﬁga&%gk?eane t he
belt 61. Themsmbiopeda@bbwe isexedftedi S t aken, out of the nounting shelf 52 and
stored in Eg%gitable pl ace so as to be ready for refilling the urea water
28 and reu the contai ner 46. 26 Thereafter, in case the urea water 28

contained i n { Ita daisdhel 1ot Pl @ity Abked water R dofdslPaldtrdlugael car on

the supplied side, the same proc re as nention ove I's executed,
[0068] | n Water 3is remainedquithin the cohtainend6yahe dista ond paet ofthedigail t he urea

water 28 i i_ne Lt.hin the .contai ner 46, di stal end rt of the
e 0 sy SR ge U Dibet a8 58 A6 Bl Tochptanled® Al st SEMETB Snd ¢ ho
carrier 58mosed t®Nedithbledplsad flordth£d Qéiﬂ%atv%rﬁéa@'ﬁgsﬁ&h' Thé %Cﬁlﬁ\éﬁ{gt i cal

posture. The unting shelf 52 is supported in’its horizontal posture and
t he cont ai 15 opPEieddn itshariventt gostuee anBythe opmigingy, 46 ik plaseda wat er 38

remai ned i g, hecicQPEal ner 46 can be

By doing so, the urea water 38 remained in the container 46 can be
supplied to the liquid storage tank 1 at proper time and rapidly,
[0069]

In the above embodiment, the tank cap 9 is removed and the liquid
supplying hose 47 is inserted in the liquid supplying port 7 to supply the urea
water 38. It is also accepted that the tank cap 9 is not removed and the
Liquid supplying hose 47 is inserted to the distal end part of the lever
coupling 19 to supply the ures water 28.

[0070]

FIGS. 12 through 14 show a third embodiment of the present invention.
In this embodiment, the hose receptacle 59 in the second embodiment has a
bottom, and the bottomed hose receptacle 59 is arranged on a single side ofa
front end or rear end part of the mounting shelf 52. Owing to this
arrangement, the liquid supplying hose 47 can be inserted in the hose
receptacle 59 in a compact manner and neatly, and leak of the urea water can
be prevented from occurring after supply of the urea water is finished.
[0071]

The belt 61 is formed in a generally Y-shaped configuration and laid

across the peripheral surface of the container 46. Since the contact area of




supplied to the liquid storage tank 1 at proper tinme and rapidly, [0069] In
t he above enbodinent, the tank cap 9 is renoved and the liquid supplying
hose 47 is inserted in the liquid supplying port 7 to supply the urea

water 38. It is also accepted that the tank cap 9 is not renoved and the

i quid supplying hose 47 is inserted to the distal end part of the |ever
coupling 19 to supply the urea water 28. [0070] FIGS. 12 through 14 show a
third enbodi nrent of the present i nvent#on. In this enbodiment, the hose
receptacle 59 in the second enbodi mrent has a bottom and the bottoned hose

of the. mourtet FEFTEEBE coftstas 8 tninraredye e DrerERRashE suppl i ng
hose 47 CarediaihbPas ieMokdiddieaddAWBmyfELAAG BogWille Bnd BEPEEL, NN and

neatly, and |eak of the urea water c e prevente romoccurring after
supply of tlireaglydaidwrress the derintehalturfe édfhe Tortdird:t 465ds inthé eéqord i n a

generally Y: ed fi,guratign and,laid across,the peripheral surface of
the cont ai n%@ﬂ%egﬁﬁg%kﬁﬁév aé’oﬁi‘%@fp do®a Ppgventiop ﬁéﬂkfe‘FQntG’I‘eﬁﬁﬁhs t he
cont ai ner 4@otsertdcice@sed, the force for retaining the container 46 is

nore increased .conpared with a case where the belt 61 is linearly laid
across thea@@??]pheral surface of the container 46 as in the second

enbodi nent. In Bs the sl.i.p-do reyventi of the container 46 is
more ennanced. LBODbodbrBet Abiiti i contgnee 28 g atpirite Ararier o
cont ai ni ng quantityof efka WARDRSB!ANdChe ChB3er B BF cAiteith thQoffihdreds, 48 for
conveying the container 46, a required quantity Of urea water 28 can be

g
suppl i ed t defiHge ﬂﬁﬁ?‘i}%?ﬁﬂr&gé”%tah R8 can ba shpgliedrta the diguid sterage tahkh an easy
and econom £alsis AR nBRRY with an easy and economical equipment and

without the need of prepaxing the urea water 28.

Accordingly, the apparatus of this embodiment is suitable when used
as an emergency measure in case rapid supply of urea water is difficult by,
for example, a tank truck, or in case the liquid storage tank 1 having a
comparatively small capacity is installed for home use and the urea water 28
is applied to the tank 1 easily and conveniently.

[0073]

In the second and third embodiments, the supplying fluid contained in
the container 46 is once transferred to the liquid storage tank 1 and then
supplied from the tank 1 to the storage tank on the supplied side. However,
in case a small quantity of supplying fluid is supplied, it is also accepted that
the liquid supplying hose 47 is inserted in the supplying 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 supplying fluid
can be supplied easily and rapidly.

[INDUSTRIAL APPLICABILITY]
[0074]




wi thout the need of preparing the urea water 28. Accordingly, the apparatus
of this enbodinent is suitable when used as an energency neasure in case
rapid supply of urea water is difficult by, for exanple, a tank truck, or
in case the liquid storage tank | having a conparatively small capacity is
installed for hone use and the urea water 28 1is applied to the tank 1
easily and conveniently. [0073] In the second and third enbodi nents, the
supplying fluid contained in the coni8iner 46 i's once transferred to the
liquid storage tank 1 and then supplied fromthe tank 1 to the storage
tank on the supplied gide. However, _in case a small_ quantity of supplying
fluid is suppl i§ﬂ§8$°?‘l egehﬁr@@ba@g@mwmmragab@hmqu@mylm@ hose 47

i s insertedphfathe i . the.storage k.on. t.he vehicle side
and the supg?yiang ?ﬁ%ﬁﬁ?jﬁaﬁ%&eﬁlﬂ%ﬁgh%%ﬁ% "&bﬁyi’?f a‘fprsl‘eéidabemagh directly
to the storageusaokitidyofitoradmction aghet forpariffins exhdudb ghefoi)dot he suppl yi ng
fluid can be el'niﬁgtegﬁgnd t.he supp&ying-flqid can be supplied easily and
rapidly. [ Fiiﬁ:%ifR? CSRPPREBAFIOCHYSE 2 Jirge Rupntity ofaqyeews sobaidomeatchhbef ore, a
liquid stogagsiddamémans 10 Wolo M I i ng.to the
present invention can SS??E%@ﬁaggﬁgg%'%%%Qﬁ%ggggﬁgﬁgéﬁg%%gig%#%?&on of a
reduct i on afpiteons solutionfopnmarendiist swAdicleasily 4101 theg @nee, a di esel

engi ne, be | ar ge..,quantity of ueqQus solution can be supplied from
f or exanpl%?ﬁgﬁ%é%ﬁéiéaﬁg aPQﬁ?BK?”Eﬁﬂ9§%ﬁbﬂﬁ?m@e§H%¢P"ﬁuantity of aqueous
solution can nmanually be supplied easily and they can be manufactured

easily and economcally with a sinple structure. 29 [ DOCUMENT NAME) CLAI M5
[ CLAI M 1]




A liquid storage tank having a tank cap renovably nounted thereon for
opening/closing a liquid supplying port fornmed at an outer peripheral
surface thereof, said liquid storage tank conprising a pipe joint one end
of which is attached to said tank cap and the other end of which is
allowed to project to the outside of said tank cap, and an air rel easing
pi pe attached to said pipe joint, one end of said air rel easing pipe being
arranged at the inner side of said tan® cap and the other end being
arranged at the outer side of said tank cap. [CLAIM 21 A liquid storage
tank accordi | , rein said air releasing pipe includes a
generally Ul@ﬁggﬁM%gﬁtg@éW$iQ§@ §art, and a generally inverted U shaped
exhaust particgagypeijher end of which is allowed to project to the outside.
[CLAIM 3] Aliquid storage tank according to claim2, wherein one end of
said air col | ecAilipipatdrags tail hadag atpnhictp émavablp afunt@l thegdorsai d

i quid storage tanb at. an jnner side of said tank cap. [CLAIM4] Aliquid
storage t ankoREREIIRS/FGSg ackayidsyopiying porh farmed atanowtap penheral pi pe j oi nt
and sai d ai reurRles8%dR8f BLALALS i ol | ot her.
[CLAIM5) Al i qui d stgﬁgégq%%{ﬁﬁsg‘%%gﬁ. ngy%%lgg%%gp%\ir&g,&%%@?gﬁ@n sai d
tank cap i it dftacheddaisdid tapk ehpsdrak hgathandndsef whish igallewegetoquant i ty
of- liquid can..he supplied from.the other end part of said pipe.joint,

whi | e said 3’2?&%9%%?5@ °§‘§?1§e st PR tark carthdsan g plearing oaRg e chegdOar e
renmoved to @ﬂanp@al[i_nt,loawe@;d?&_sﬁiwﬂk¥é1_@95ﬂ1§5)§pe 5ifnd BAbnBed IPHe AHaNt I Ly Of
| iquid can be sufpp_ ied fromsaid |iquid supply port.

side of s2id tank cap and the other end being arranged at the outer side of

said tank cap.
[CLAIM 2]

A liquid storage tank according to claim 1, wherein said air releasing

pipe includes a generally U-shaped air collecting part, and a generally

inverted U-shaped exhaust part the other end of which is allowed to project
to the outside.

[CLATM 3]

A liquid storage tank according to claim 2, wherein one end of said air
collecting part is arranged upward of.an upper wall of said liquid storage
tank at an inner side of said tank cap.

[CLAIM 4]
A liquid storage tank according to claim 1, wherein said tank cap, said

pipe joint and said air releasing pipe are integrally connected with one

another.
[CLAIM 5]

A liquid storage tank according to claim 1 or 4, wherein said tank cap
is mounted on said liquid storage tank so that a large quantity of liquid can
be supplied from the other end part of said pipe joint, while said tank cap,

said pipe joint and said air releasing pipe are removed to open said liquid



(CLAM 61 Aliquid storage tank according to claim5, wherein said liquid
storage tank can store an aqueous solution of a reduction agent for
purifying an exhaust gas froma diesel engine. [CLAIM71 A liquid storage
tank according to claim6, wherein said aqueous solution is a urea water.
[CLAIM 8] A liquid supplying apparatus capable of noving and arrangi ng a
supplying liquid upward of a liquid supplying port formed at an outer
peripheral surface of a liquid storage3ank, said liquid supplying
apparatus conprising a base frane provided with a traveling wheel, a

support frane_ .attached t aid se frame_and a nounting_shelf turnably
at t ached toSEBP%‘“%RPﬁgoS&t?‘ﬁgaﬁ@ﬁqwgh@wd@@heﬁgpah%mm §8dd whi ch
stores sai dlguRPdupplPpodti qui d., [CLAIM 91 A |iquid supplying apparatus

accordi ng t? claim@8, wherein a liquid supplying hose is renovably
attached tolGBABM&nt ai ner, a distal end part of said Iiquid supplying

hose is insertable. in said liquid supplying port and a_ hose receptacle
i nto which said ‘{;?J&Hf‘%gté’fﬁﬁﬂ ‘gﬂ#}%’iﬁﬂgﬁhﬁ%ﬂ P& ?llegﬁsqlg b&"’é‘f)ﬁf@é%geat sai d
mount i ng shedik card slAl ¥h hhedud ddiiich 5 ‘ ing to claim
8, wherein said atravel [ nQ'\?\,heeI [ ; at?gg%%ﬁﬁﬁ?%%gﬁg@%gﬁﬁ?ﬁ%glﬁg base frane,
and the ot héxhausl gagfrompdi¢setenginame can be | anded on the ground so that

sai d |iqui d[éﬂgﬂ\ldwi]ng apparatus can nove or stand still. [CLAIMIIIl 31 A .
l'i quid suppl'ying apparatus according to claim8, wherein said

A liquid storage tank according to claim 6, wherein said aqueous
solution is a urea water,
[CLAIM 8]

A liquid supplying apparatus capable of moving and arranging a
supplying liquid upward of a liquid supplying port formed at an oufer
peripheral surface of a liquid storage tank, said liquid supplying apparatus
comprising a base frame provided with a traveling wheel, a support frame
attached to said base frame and a mounting shelf turnably attached to said
supporting frame capable of storing a container which stores said supplying
liguid.,

[CLAIM 9]

A liquid supplying apparatus according to claim 8, wherein a liquid
supplying hose is removably attached to said container, a distal end part of
said liquid supplying hose is insertable into said Liquid supplying port and a
hose receptacle into which said liquid supplying hole can be inserted is
disposed at said mounting shelf,

[CLAIM 10]

A liquid supplying apparatus according to claim 8, wherein said
traveling wheel is attached to one end of said base frame, and the other end
of said base frame can be landed on the ground so that said liquid supplying
apparatus can move ox stand still.

[CLAIM 11]




supporting franme is expansi ble and contractible so that the height of said
nmounti ng shelf can be adjusted. [CLAIM 121 A |iquid supplying apparatus
according to claim8, wherein a belt, which can be laid across a

peri pheral surface of said container, is attached to said nmounting shelf.
[ CLAIM 131 A liquid supplying apparatus according to claim@8, wherein the
supplying liquid in said container can Qe supplied to a storage tank

| ocated on a supplied side through saitad |iquid supplying hose. [CLAIM 14)
A liquid supplying apparatus according to claim8, wherein said supplying

liquid is an aqu .50l ut.ion of a reduction agent for, purifying an
exhaust gas from.ga @l%%’éﬁjﬁl\g’ﬁ iar?@.a??fé}fﬁcﬁﬁrfﬂgw Lt dVAEEH §Athg appar at us
accordi ng t suppaitinglflamehesaidhsdib And 2OHEIEELIS 8b thdARe HRidht WF 8RdVat er .
mounting shelf can be adjusted.
[CLAIM 12]

A liquid supplying apparatus according to claim 8, wherein a belt,
which can be laid across a peripheral surface of said container, is attached to
said mounting shelf.

[CLAIM 13]

A Liquid supplying apparatus according to claim 8, wherein the
supplying liquid in said container can be supplied to a storage tank located
on a supplied side through said liquid supplying hose.

[CLAIM 14]

A liquid supplying apparatus according to claim 8, wherein said
supplying liquid is an aqueous solution of a reduction agent for purifying an
exhaust gas from a diesel engine.

[CLATM 15]
A liquid supplying apparatus according to claim 14, wherein said

aqueous solution is a urea water.




