1 LIQUI 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 solution of a reducing agent for purifying exhaust gas from

for exanple, a diesel engine is supplied, capable of supplying a |arge
quantity of aqueous solution from for kxanple, a tank truck rapidly and
safely, capable of manually suppl ing a small quantity of aqueous sol ution
easi |y and whi ch can be ﬁdﬁﬂfﬁgﬁﬁf%ﬁ SN $PPARATEBhoni cal Iy with a sinple
structure. [0002] As neans for reducing NOx contained in an exhaust gas
froma diesel engine, there are known sone technique in which an NOx

reduci ng i uting an exhaust gas purifying device is
i nstall ed@%ﬁ%‘%@ﬁﬁg‘?ﬁ a prescribed reducing agent is added to the NOX
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contained 1 n the exhaust gas, so that S en Ion o
reduced. EQ0@BJle @ bdamedt Rk hE 8G€IMY SHl @B 0FSa NeAub % Ggobhi ey A NOX
reduci ng catal yst as an exhaust gas purifying device and an autonatic
bl endi ng gevifgmd @mxhpusparisndeoanr doticixagnAgent deddlt enginar és isuppaklied on a
di esel car. The autonatic bl endi ng device conprises a urea powder tank and
a water taarablarmfsgpphtinen lhagk atentite oé agienpsesdutigintfaeinnér qraeddter ni ned
guantities of urea powder and vvagﬁr, and a reduci ng, agent_ solution tank
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[0002] As means for reducing NOx contained in an exhaust gas from a
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 reducing agent is added to the NOx reducing catalyst, and
reduction-reacting the reducing agent with NOx contained in the exhaust

gas, so that exhaust concentration of NOx is reduced.

[0003] Of them, there is one which employs non-toxic urine. A NOx
reducing catalyst as an exhaust gas purifying device and an automatic
blending device for preparing a reducing 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
predetermined quantities of urea powder and water, and a reducing agent
solution tank for supplying a predetermined quantity of the blended urea

powder and water to the 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



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 reduci ng 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 i%h the exhaust gas exhausted from a
muf fl er can be reduced and purified (see, for exanple, Patent Docunent 1).
[ 0005] Hosmweled tthehabpgitetiant tamist frombthendiaagpadedéctartas Afier hgithtmigng

probl ens. Since the device includes an agitation tank, a water tank and a
urea powddRdt BRRPARG BY A predefipdedd CARPRtHNIOR ¢hts jwredl SttERcifeased.
Mor eover, the djes car, becones conpl.icated ip,structure. In addition, an
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driving, hhgitug aPYddiNg b, MOV EMaddinheaddiLis0BaRkxheduEuNgo@gent . In
order to prevent thi$ occlUrrence, it is required to prepare a supplenenting

urea powdgrmafftervairebe ratddedd aulll wsofied LD lfenenimple, opeeat iMdtuh@inti t i S
requi red. [0006] To solve the above problens, there is known a device in
which a tkducing 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

Fonered {6 BIRggeL el e, Level or LoWel, of when e concentstion is
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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 reducing
agent to be added is difficult to control. At the time of a long distance
driving, there is a worry of driving with no addition of reducing agent. In
order to prevent this occurrence, it is required to prepare a supplementing

urea powder and water, and troublesome supplementing operation for it 1s

required.

[0006] To solve the above problems, 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 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
properly prepared based on the alarm signal and supplemented (see, for

example, Patent Document 2).



[ 00071 However, this conventional device again has the follow ng problens.
Since it requires a liquid surface sensor, a concentration sensor, an

al arm ng device, and a controller for controlling them its structure
beconmes conplicated and the manufacturing cost is increased. Mreover, it
is practically inpossible to prepare a¥equired quantity of urea water
rapidly. Thus, a required anmount of urea powder and a required quantity of
wat er nustOKY ] Bewerkr, Thissconaqutirasl devicesigain hos che fphceingThunblemhe
vehicle is.increased both in size and in weight. In addition, since the
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above-nentioned problens in structure and installation,” a reducing agent
aqueous ssdpitlipn FThal, @sequivé®ammirgrofaaamvpdapai®d fequiredpgedaisr m ned
concentration economcally and rapidly, the prepared solution can easily
be suppl i edwagen miigss lovded. adbhismeghiresanbestaldeticmaphce.i nThiigethend | i ght
in weight and used easily, and which can be manufactured economcally.
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preparing tank. The aqueous solution preparing tank is separately arranged
froma vehicle as an object to which the aqueous solution is to be

[0008] In view of the above, the present applicant has already developed
and proposed an apparatus for preparing an aqueous 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 above-mentioned 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 solution preparing tank is separately

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



4 supplied. The tank can be novable or installed in a predeterm ned place.
The aqueous sol ution can be supplied to the outside through the agitator.

[ 0010] Although this aqueous sol ution preparing apparatus has such

advant ages that the reduction aqueous solution can easily be prepared and
it is small in size and light in weightdand thus suitable to be used for a
smal | quantity, the reduction aqueous sol ution nust be prepared frequently
when a | asgepigedhnt Thy thsk raadedmovhabde onigewiled inst povmteiodingd placean neet
with both small and | arge quanptities of reduction aqueous solution. [0011]
[ Pat ent DoBAMEECRS solEmecan basunpliag bp thaenbnde shepugbeihenegitatpgo2- 370016
[ Pat ent Docunent 21 Japanese Patent Application Laid-Open No. 2002-371831
DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE SOLVED [0012] It is, therefore,
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exhaust gas from for exanple, a diesel engine is supplied, = capable of
suppl yi ngitaisl gl Guaiki Ad dfghdduetdsslsohbd i thusfs9mblé ab iexaepd gor aa tank
truck rapidly and safely, capable of manually supplying a small quantity
of aqueousmsdl quangntye dlsé kedwriohbnvd edpwasvl beomamus taet prrepe red $idgpnenalyd
economcally with a sinple structure. SCOLVING MEANS [0013] As for a liquid
suppl yi ngWappat aetge eapabheloneedrd ngThue adesingi ingleraandgbihial danqui d

upward of m%elc with %oﬁP Ez%la)ﬁl grgd Paciﬂrgte c{uoa{nrtr;?t?esa})f I%raugﬁggraq?leous solution.

[0011] [Patent Document 1] Japanese 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] It is, therefore, an object of the present invention to provide, in order
to solve the above-mentioned problems, a liquid supplying apparatus which
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 which can be manufactured easily

and economically with a simple structure.

SOLVING MEANS
[0013] As for a liquid supplying apparatus capable of moving and arranging
a supplying liquid uwpward of a liquid supplying port formed at an outer



peri pheral 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 nounting shelf, which can store a container storing the supplying
liquid, turnably attached to the supporting frane. Onng to this
arrangenent, the container storing theé supplying liquid can be conveyed to
a predetermned position easily. Mreover, by rotating the nmounting shelf
and tilti ﬁgfmih@r@mlﬁﬁweﬁrfa hheltgﬁtppfhgﬂ panl,ithaiptestiriogentionhwheosina ner can
manual |y aS|Iy be sup |ed #o the |iquid storage tank. [00141 As for the
liquid suppfyi W%@ﬁa&’ dgmé Frelvshégé%lﬂeqlﬁ%@ﬁ‘tﬁcaﬁd taaﬁmmrd EUBPI vi ng
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provided at t nmount 1 ng i s arrangenent, suppl y

liquid st @}Eé?dcd)ﬁ‘taliﬂ& C%&ﬁigneﬂhecaghﬂqﬁyﬁfgopﬂlq&q tQunt hige | b&wec_i,r dsti@r age tank
reliably and easily. The liquid supplying hose can be inserted in the hose

recept acl gradetthatnddokitmpu eastpplMorgveesBy irststing \tBd mbanb@gsdtal | i zed.
Moreover, since the hose receptacle is bottomed, the |liquid can be

pr event edaﬁddrﬂtlr@khﬁgommn@f thiresunpguing Happl yﬁomgd hostheadrgnindrhensuppl y
of liquidis over [ 00151 As for the l|iquid supplying apparatus of the
present i HEHG bhea&l%be prpRided Hyththbenid stosage g@f@ﬁ to one end of the base
frame, and the other end of the base frane can be | anded on the ground so
that the liquid supplying apparatus can nove or stand stiII OnMng to this

ar rangene t f th 0 apparatus can
be reali z@é)lvz\%?t%mglegﬁ?rpiﬂ@ﬂgt r&lﬁlg&ego R% atus?(#lea? :qé Qé supp eprt)]r?él é’ppar at us
of the pragai shpysAkE Qﬂ)se tlg"%anﬁ)"&ﬁﬂﬁf 'étt%ghtfzél 3P"Rhbk oL ded digcdI®nd
expansi bl e ‘'and contractible so that

part of the liquid supplying hose enable to insert into the liquid supplying

port and a hose receptacle, which can be inserted the liquid supplying hose,

1s provided 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 strived

to be stabilized. Moreover, since the hose receptacle is bottomed, the

liquid can be prevented from leaking out of the liquid supplying 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 liquid 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



6 height of the nounting shelf can be adjusted. OM ng to this arrangenent,
supply of liquid to liquid storage tanks having various sizes can be net.

[ 00161 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. Onng&o this arrangement, the container
can be prevented fron1sLippin? down and the container can be conveyed
saf el y. Thegdfteldheimoumdnpeshelficantlor adihisted.o @wingliaphts conhiggmeat.i on, the
slip preventing, . fun ti?n of the container. is enhanced and _the slip-down
prevent | o FUBP LYt G dictil A Wy jstoragp tanky haxing variphe sigeasanteimoent i on, the
supplying liquid stored in the container can be supplied to a storage tank
| ocated on a supplied side through the liquid supplying hose. Oning to

this arrapgs th1fo§'@ﬁ?%ié%@(gﬁ%thﬁgﬁiﬁg%&)gal@ﬁf&ethﬁttﬁ%érﬁq{l%ﬁ%}{ S‘%‘EHJ api dly

wi t hout trang)?errlng romthe contarner to thé liquid
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invention, the supplying liquid'is an aqueous solution of a reducing agent

for purifshagnamtiexhdudf oasifigawm ehidi e6engengnie thd @mnehiole, cdhéeaqueous
solution enables to be manually supplied to the storage tank easily. As
for the | prpyvetied ppny shppappdewn us:dothet domtpiresenn hawanvieyod safdig  aqueous
solution is a _area water to suitable for supply of urea water, which is

safe and of t edhgsefgre, gftimchebipsfepmpdveiorpONshapad congputiadhpisgni d
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As for the present invention, the supplying liquid stored 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

supplying liquid from the container to the liquid storage tank.

[0017] As for the liquid supplying apparatus of the present invention, the
supplying liquid is an aqueous solution of a reducing agent for purifying an
exhaust gas from a diesel engine. Therefore, the aqueous 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



7 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 be
manual ly supplied to the liquid storag; tank easily. As for the liquid
suppl yi ng apparatus of the present invention, a I|iquid supplying hose is
renovably attached for the container, a distal end part of the liquid
suppl yi ngcerisenes siorses thdkupplnog tigaid icqoile supplyypiling gporedetarmiredhose
receptacle into which the liquid supplying hole can be inserted is

provi ded BPSiERa %@r}fb{-i rﬁ&ff%gﬁéfleﬁ. bR @SR g mewrtiag sbelh aed tilgwmedths or ed

in the container can be s | i,ed.to . the lL.iguid storage tank relia and
easily. Tﬁ‘jellaﬁaillﬂ]?ﬁ’ &%uﬁ%?@#yﬁgg l]i]c%lé(ti ATk 1p %E’é”r?%am? t HER %@s&’arr&@gi%acl e so
t hat the |J,Quh: d] i i:hized. Moreover, since the hose
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hose after th@assepplkie OIflqt!liidqla!h?pliy%é)\é%'p-arhgpsl%ft‘ﬁ% bfschibinkifAtibd SUPP! yi ng

appar atus of the present invention, thé traveling wheel is attached to one
end of thHqhabeuppbirg haad it hemot hkely gindchaf farhthebaseaidams damlbkad anded
on the ground so that the liquid supplying apparatus can nove or stand
still. Acpartdifrigieyliqaidnovyateims land ia insepable inthéhé liquid sspplytiyg pgrt
apparatus can be realized with sinple structure. As for the liquid
suppl yi ngaapFaieseeceptachelyp sgtigh thavisnid sapphiag helmerr be igsdrtehis i s
expansi bl e_an . SO ht of the _nmoynting shelf can
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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 liquid supplying
apparatus can move or stand still. Accordingly, a 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



the nounting shelf. Accordingly, the container can be prevented from8
slipping down and the contai ner can be conveyed safely. Therefore, if the
belt is formed into a Y-shaped configuration, the slip preventing function
of the container is enhanced and the slip-down prevention of the container
is inproved. As for the |iquid supplyithg apparatus of the present
invention, the supplying liquid stored in the container can be supplied to
a st or agestinning lowataul gtﬁ eortiappds eah dedonvhyalighfelhe Thepeifakes upiteyi ng

hose. Accordingly, .the supplying liguid can be supplied easily and rapidly
Wi t hout t Baﬂslfsg?lfm% m‘fOn%t{fFi*hﬁR@dl ¢ ugsiope tha PR preveniies fuedtien ef or age

tank. [00211 As for the Jiquid s | yi.ng,appar at us . of e present .

i nvent i on,%h? fantalpen (] fpha qqe(ilu,?%éjﬁge 6?#%‘31??@‘8&?%%%”?8 ?]6‘? cani Pt g agent
for purifyi Egom exhaust gas froma diesel engine. Accordingly, the
aqueous sol tution can be manually supplied to the storage tank easily. As

for the I'iqui dhsSERPING nqu@@%%gg?ﬁgoetpgémﬁé TR HRVERE !iH%Jlt%}‘? tipgueous

solution is a urea water. Accordingly, there can be obtained such an

ef fect thatpplyenpliegedistredemnt thoncostastiéd adh eof Qippisabloya GlorspRatMad er
which is safe and often used. BRI EF DESCRI PTI ON OF DRAW NGS [ 00221 FIG 1

i s a frontocatehwos kowimgiel $idgihdostlotlgéquahkupplyinshoses Accoademzlwat er as
an aqueous water of a reducing agent for purifying an exhaust gas froma
di esel enbiheupRlyapplinat ¢an bheupphed spsilyvadtisondly pyichot frensfoskiag vi ew of

Showi ng, Bif ivishiafyble sulpiferds tedimitiopiestaly an i nstallation
situation of a liquid supplying punp, which is applied to
[0021] As for the liquid supplying apparatus of the present invention, the
supplying liquid is an aqueous solution of a reducing agent for purifying an
exhaust gas from a diesel engine. Accordingly, the aqueous solution can
be manually supplied to the storage tank casily.
As for the liquid supplying apparatus of the present invention, the
aqueous solution is a urea water. Accordingly, there 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.

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

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

FIG. 4 1s 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.



the liquid storage tank of FIG 1. FIG 5 is a left side viewof FIG 4. 9
[00231 FIG 6 is a sectional view showi ng, on an enl arged scal e, nounting
situations of a tank cap, an air releasing pipe, a lever coupling and a
dust preventing coupling, which are applied to the |liquid storage tank of
FIG 1. FIG 7 is a sectional view showng, on an enlarged scale, a liquid
surface dk&&iﬁyi ng mechanismwhich is applied to the liquid storage tank of
FIG 1, a OW(ngb ilh st addtiemiad iview tshawiagsomfinaerlhoged agaleanfdwdingjauge,

and a float stopper and a gauge . pipe, and a fully storing situation of
urea wat ePtUg lﬁngé’?iastaéﬂgéﬁgi %ﬁ%éﬂlr \V‘ﬁ@@\ﬁ@lﬁcﬁhpﬁg? lgferappwning gud asdape, the

liquid surface.displaying qechani smywhich,is. applied ta the liquid storage
t ank of gf%{aer%nga%ﬁl@ﬁb%gw&mﬁr?ﬁ eﬂplr&]tel &ﬁqgﬁﬁﬁﬁgﬁﬁﬁ%ragﬁ%?ﬂg CffIPLJg%U land the
fl oat gauge, g | .Qat: opp .1 he L e, a_pft: erm ned
quantity cpnsu%’c’in@qgi&{t ﬁg?%%ﬁélogfeﬁ{ églg&é{ig’r ng%fg%ﬂé%%& g%ﬁleg aahﬁggint Vi ew
showi ng ashiifsé deedineiecRinishewhidiidapSURPLY 0l §RRRS @S 8hpt hed to
the present invention, showi ng one exanple in which a container storing a
pr edet er nthéd 1gandishowiof instedlas@hedit@stian ofagdleatiandal flbaosa@be,adeduci ng
agent for purifying exhaust gas froma diesel engine is supplied to the

| i quid starftgé stamer amblagsmgengpre wid adullpstomng ehuebionhd wentvaiteer i s

| oaded on a r‘r&;lféi[‘]l ng shelf. FIG 10 is a right side viewof FIG 9. FIG 11
is a side viewlShéwihng sstessdvigw shesringopn aneplangedrscele Aihe liqual i n

whi ch t he nti;ng,shelf is turned.tqg tilt .the cqontainer so that .th urea
water in PWAAGHATRIAERE RS Ty high t%f)ﬂh%ﬂ%%@%@@f@é@ﬁ& fige1 Fi G
12 is a f t Vi i d.. i 0 e higui suppl yi ng
appar at ung%iolli %gwtsglla%gg?%s? Z%t% f?)lgjlns\’/len ﬁ(%“ﬂ%Tgs h&wﬁ%}b@%lﬁ% t@?( Itga%%e’

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 1s supplied to the liquid storage tank, and showing a situation in
which the container is loaded on a mounting shelf.

F1G. 10 is a right side view of FIG. 9.

FIG. 11 is a side view showing an essential part of a situation of FIG.
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
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



in which a container storing a predeterm ned quantity of urea water as an
aqueous solution of a reducing agent for purifying exhaust gas froma
diesel engine is supplied to the liquid storage tank, and show ng a
situation in 10 which the container is _|oaded on a mounting shelf. FIG 13
is aplan viewof FIG 12. FIG 14 is éoperspecti ve vi ew show ng an
essential part of a situation_ in FIG 12, a Y-shaped belt is laid across
and hel d &thigh sBe comieriner sulopded opfa momatownthalhier stored on the nounting
shel f. DESCRI RTl OF REFERENCE [00261 1..... i quid storage tank
7..... liquid g&ﬁ)l i fidg Vi€ OM{Z{E:@E cap 11..... pipe joint 25 .... air
rel easing pip A @ll o coll ecting ,part = 27, . ... exhaust .part ..

28. .. .. suppl yl%‘r%Jr2 I61|4qlu&| %%f} %?%%%’\gtveuf %h[ob”d%frh qsentla)fc%‘ﬁfgf ﬁés[lt%f;o_q iquid
suppl yi ngiAege 48; o v-shiySil e RYPRIiMI g 2PRA! & G ~ e frame
51..... suE)porti ng ?r a?re 19%&2. ?. .. rrt}unt [ %g S eﬁ%}@%4hﬂécfﬁ%}}e§égf?lnfac‘p eel

55. . ... gr ehie dosta h@cCeor&on .the hoGEn tiLE GRLHEC! €

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.....Jiquid supplying hose

48.....liquid supplying apparatus (truck)

49.....base frame

51.....supporting frame

52.....mounting shelf

54.....traveling wheel

55.....ground surface

59.....hose receptacle

61.....belt

BEST MODE 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



61..... bel t BEST MODE FOR CARRYI NG OQUT 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 inventionis 11 applied to a
l'iquid supplying apparatus for a area water as an aqueous solution of a
reduci ng agent for purifying exhaust g&% froma diesel engine, and an
apparatus for supplying such aqueous solution. In FIGS. 1 through 8, a
ref er ence@nphed 4o 4 lierdt sepplyinsaapparais or a nang| wakentas lkingaidesusor age

k, whi i het i in.. The_li id st - tank 1 i
formed | SuGRROT FSvPEToHE det BAFATIRgIS -abgié'ge@%{xé%g sehengiAPch can
boyt ,1.Q0Q |iters of ter. A pluralit
ecessed H1s2Rorepal TS, Lrineo b Ber shrba i Bpathditer al oo RiGe of ¢ he
liquid st %ﬁﬁ%h{ @glﬁjf %efeﬂr@xqgeg ku%ah'ﬂ%eﬂo?ésoﬁgg%g%?gﬁlﬁi {fl[s tg%r?:lﬁgeﬂq a

conveyance noun r conveying, for exanp normal |y set

in a suitdQlel Btarage IHER, wAficRNs @hhdS UPRYNEHMicSEaxkh ONTha Hdwakstdtald on, a
factory or the like. In the illustration, a reference nuneral 4 denotes a

prot ecti otametl iatbanbédstd genpeallpheciangulih@akaleiegimidocagisitionl. The
protection net 4 is formed by assenbling protection franmes vertically and
hor i zont amhjch C&@\ﬁé?reeﬁhmﬁalneé@ dtenshd yeotweteiron A plarelity ef fdcreskstar t he
conveyance nount 3. A reference nuneral 6_denotes a pair of fork insertion
hol es” opek&@stest gibsplor; I@H’éﬁ%éi?e@%‘f age formed ompuprrizhepdogokcrhe thequi d

storage tank.l1 is provided at an upper center thereof with a liquid
suppl yi ng IBB}({’LSW?E‘%’ ?%mﬁelcap 9 is screwed into a screw part 8 forned on an

openi ng edge of the liquid supplying port 7. A screw hole 10 is fornmed in
the center of the tank cap 9. A basal end part of an el bowlike

[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. Areference numeral 6 denotes a pair of fork insertion holes opened to a

peripheral surface of the mount 3.

[0030] 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 opening edge of the liquid supplying port 7. A serew 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.

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

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



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. [00311 In the illustration,
a reference nuneral 12 denotes a stopper ring nounted on a peripheral
surface of the basal end part of the pipe joint 11. 12 The ring 12 is
arranged in such a manner as to be engégeabl e wth an inner projecting
edge 13 of the screw hole 10, so that the pipe joint 11 is prevented from
escapi ng di @ﬂ&HJZylS%f’fp‘%ﬁqdeﬁl such iR eprreahimke angagﬁabélfewoﬂesnannamnul ar
gui de groove. f rrred on ? pheral surface of i,ntermedj ate part of the
e 14

pi pe j oi nP¥YC *i*ﬁee‘&% hes sgheanyda 1h sc 9& thaarivpe Jgint dlpes

bl t t th hole 1 t hat
the b pe for it uah Bhe-Righ S SR TR BTy o Bttt ASERE SarEetd T€ o med
on a peri pRALA §Hr£§ﬁ§1a9f ghide %I'(Qﬁfre fthe P3Nt a O%extx?ﬁeﬂﬂpﬁlﬂfgéen%fajﬂsand a

screw hole 18 of a |lever coupli 17 1's crewed € screw par

connect i Omnte-fh@dh@ﬁé%a&@@%é pg)elj&ﬁmla TROHIE6Td 14 iPhPANAdRKQRALY NT
therefrom One end of a liquid supplying pipe 20 such as a tank truck (not

shown) capabheerods supplepgageableawiph aguanti pyojotting edgaalies! tdenstew
connected to the connecting pipe 19. [00331 In the illustration, a

ref er ence halamkd ap that denpivegomtdilsearpbe siippedagisialglywhi ch can be fitted to
t he connecting pi pe 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

Forei g 081 R SRR DaRkt 45 e GRmER: & g TRbe o e e B et e,
ber  phor aF surfaceﬁﬁ?q&%‘etﬁ i L0 e ?r?téﬁz‘?@@#% RIETT Boddred: oui ge
at a tip endiRaiktret? paar qef ¢ tnRedtibR. Palke 2Rvef ERIANBNCE has a
connecting pipe 19 projecting therefrom. One end of a liquid supplying
pipe 20 such as a tank truck (not shown) capable of supplying a large

quantity of urea water can be connected to the connecting pipe 19.

[0033] In the illustration, a 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.

A 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 23 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



nuneral 24 denotes a chain for connecting the lever coupling 17 wth the
dust - proof coupling 21. [00341 The pipe joint 11 is provided at a basal end
part side with an air releasing pipe 25. The pipe 25 conprises an
approximately U-shaped air 13 «collecting part 26 and an approxi mately

i nverted U shaped exhaust part 27 conhdcted to one end part of the
collecting part 26. Mdire than a half part of the air collecting part 26 is
submer ged coledding partd and2e approxsmpitlyiingerted|Uishanedarbaustspantdtied in

the |i id st tank 1 d i di Il t ject f
the 11 vl BoRtraio bhocmd nrtaobiearIBgtng Hass 26: qaiare ity agw baatt 7 O
00351 On d of .exh t .27 i |1 dt i t tside th
bipejor it hg e BRURE AR PR o lene R In el WALH S FE PR { e
cap 29 i SgoRticACRRH & Lhg-gnd R lg&fa ihaled o4ek gn amtaferoﬂrferge{r&gggﬂ ed

fromentering therein. In the tration, a reférence nuner denot es

a check vallygedliogabpdt @om theiliphleupfae&fhe theaSxhRYSAs Rafte Bduidlhe
check valve 30 is adapted to prevent a backflow of air fromthe outside.

[ 00361 A bkiogqagelpsrippl ying punp 31 is installed in a position above the
liquid storage tank 1 and away fromthe pipe joint 11. A punping-up pipe
32 for the liquid supplying punp 31 is subnerged in the urea water 28. One

end of a;.s I ingli?u'dcnduit 33.is connected to the outside of the
li qui d s{@%ﬁﬁ!@aﬁkdf Shel exhaust pert 2his 1 owed 4 REvioo owtsides Himpbineng
liquid . I 4, 0371 A fitti 5is fitted t ition. ab
2 SuRial S350 i SR i HPS AT BRSO e,
of nuts 3ZudbRed ¢ THEntihddrio B4Ry 16D rHPARRd TmPAlhrg @ 1 0at

stopper 38 having a gener y
therein.

In the illustration, a 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 the outside.

[0036] A liquid 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.

[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 37 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.



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 | ower end part of the float stopper 38. 14 [00381
A lower end part of the float stopper 38, in this enbodinment, is placed at
three quarters the height of the |iquid4storage tank 1, so that the liquid
surface i diCﬁtion can be started by a float gauge as |ater described when
a quant it Y038k Aelosreraendimsrt 24 the lepplstenbaro3Bi in thhs esalipdamestsiof t he
capacity o e liquid stora j ke fl oat gauge 40 made of

t k1. A rod-])
synt het | cpﬁ%‘fﬁ atpﬁ'}gfue%&u?r¥err8%ﬁt3h%r1]é?q %%?hegggu glogagrtanp 1i 80 phats t hr ough
the fitti 2 l.idably fitted . t i 41 f tr t
Synt het ¢ Tad? 8PBbiR AR e S spided SRR e ten Cera g g0 o pe
41 d IS i ; f . Ri 41. |
S s tuari oten A4upRuRL ORPRE e puallr DRSS EAMARES A8 (0P (BBHAES BLAR 0T, oves

to an uppespadiey¥ bf e LfpgidoayaPiapgk #1, the gradations show a fully filled
state wherein about 1,000 liters of the urea water 28 is stored. A

ref erence nunet abd4ike floaheaukt ukt neddeonf dentictic acdnaprvj@itpdrodi gposed at
a lower part of the liquid storage tank 1. The drain pipe 43 can be
opened/ cl Beal 3Pnr dihghgangsr 40 is pastedsthronghdherfeitte Abmaraliddly dctest es a
power supelying cord of thg s?EpIying liquid ﬁUﬁp,Sl. [00401 In the liquid
suppl yi ng'QpFaigerPe Hdsmacn et Padisearentiy nthatr desigt orage tank 1, which is
formed into a rectangul ar shape and has a large capacity, is placed on a
conveyance nount 3. The periphery of the liquid storage tank 1 is

P om bei ny br BIARRRIELTERE doPE) e BrhbR or U WANK: biFEA1 A5 BT be
conveyed By .isfa@facBXamBlL uppdi08kd phit o R 85Q5REGd 20K fn bsituation of
FIG. 8 where the upper end part of the float gauge 40 moves to an upper
part of the gauge pipe 41, the gradations show a fully filled state wherein
about 1,000 liters of the urea water 28 is stored.
A reference numeral 43 in the illustration denotes a 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. A reference numeral 45

denotes a power supplying cord of the supplying liquid pump 31.

[0040] In the liquid supplying apparatus thus constructed, the liquid
storage tank 1, which is formed into a rectangular shape and has a large
capacity, 1s placed on a conveyance mount 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 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.

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



normal ly installed in a suitable place such as an oil supplying station, a
truck station, a factory or the like. [00411 The tank cap 9 is put on the
center of the upper part of the liquid 15 storage tank 1 and the cap 9 is
attached with the pipe joint 11. The pipe joint 11 is connected with the
| ever coupling 17 and the lever couplindg 17 is connected with the
dust - proof coupling 21. By the closed end part of the coupling 21,
ext er nal éﬁﬂﬁgeéﬂngdkénéﬁ¥ﬁHMWEQlﬁgtbwbvénwehthPQ0§Q10@mihhe’maeqxhand

its bas end side wth the air_releasing

t he pi ' t 11 d

pi ;e)eplzge iqir'&?tll%é%bﬁn e é&%ﬁﬁg edarer omn gl%léﬁaééae 1Wm0mptm§ 17 efm d

st or age tank G&Vplgfltt of tsge exﬁaust rt1 27 | 1P§V\§ ]E;tr Oé

out si de, He" pr BE AP riroRh GO %]rl 8 6 tf@’ £ b3 %pen to
the at m)sg g%'l%)&%ﬂ%{]ﬁ %rftfox%f %ﬁ?f t@éxﬁs@e‘é%ﬁﬁ Plg pipe 25 is attached

wi th the net ere y prev ng entry oreign mtter. [00431
The suppl yi ng |IC|UId punp 31 is installed in a position away from the tank
cap 9 placed on an upper part of the liquid storage tank 1, and the

suppl yi ng[@i4R]rez zhe o8deri bandt duheibetjointhie pupvaled At a¥®hashhendwphl yi ng
l'iquid conduit 33. The gauge pipe 41 projects froma position away fromthe
tank cap ¥itlpitheedr anleasingpepe 9 tarof thheit colléading prag86tiankisposand t he
fl oat gauge 40 is . slidably inserted in the pipe 41. The | ower end of the
gauge 40 Pathiadheclbqwd siprdeq fnk Iloat Bart @e&ler@hwtwazaas@l e s

supplied or when the.u ter |lev i S t rmr tha redete m ned
i qui d sufcf Rrett Q/IétISlde’t%’Zl %‘08?0@9 0%@% @arw Fheyd %‘éﬁ”p P4 18t t he
| ower end I petr, 3 0 i.h cgse.a large,quantity
of urea Wa ttgghlresaocgttogﬁlgﬁg cﬁgc %‘he &ff‘)girtNgxthe alr releasing plpgeZO 1S
dttached with the netted cap 29, thereby preventing entry of foreign

matter.

[0043] The supplying liquid pump 31 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 31 through the supplying
liguid 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
15 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 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 vicinity of the liquid storage tank 1 and the

dust-proof coupling 21 is detached to expose the connecting pipe 19 of 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 and the
dust - proof coupling 21 is detached to expose the connecting pipe 19 of the
16 lever coupling 17. Then, one end of the supplying liquid pipe 20 of the
t ank truck is connected to the connecﬂﬁng pi pe 19 and the pipe end part of
t he suppl i qui i pe 20 is connected through a coupling (not shown)
on the ta Veﬁﬁﬁ%@ ngﬂ&p Then, a pressure feed punp of the tank truck is

tuated t | th d . 28 th | d
PR IR T ﬂY SPRELEf digReaEnE PhvErtror st

d d d k h t bl
to prepar gonﬂéﬁ?%\é@&g? SPlincliind D0 LTS HRABIS] BakCO BRI, £ or
qual ity CauileipspPR) h@@oﬁﬁe&eg'ﬁﬁﬁhﬁﬁaé cBﬁBhHEy(noE Q4R ThE dtﬂ%e@an‘@@t er 28

is introduced through the supplying T'iquid pipe 0 and nove rom-t

| ever couptidkgsilié. t THelne appp&ssnee féed bundhef lﬂh@aeanwaﬁx%k% dcsuhfe@nid | oned
down within the liquid storage tank 1. At that tinme, the liquid surface

| evel wit Hehvehthd rquiiydmstiornage wahek 28 toatheeax@pllymg\hcgudlmye k6. r ecogni zed
from outsi de because the liquid storage tank 1 is nmade of a transparent or
transl ucent neﬁ‘fb@alﬁ” adshdescaihade garcerthie aasepidnyentiosfusgsdhe wardy nesld s

supplied to the ujd storage tank the Iiquid su ce reaches the
| ower endVp&Et tVageT ?gelt 1f Qa0 %aﬁ%weééo é%k%hB %WOF[’{Q a%7 i REERRR % | oat 39

h d f
) E'W"f‘hiﬂ% 8 it AR HNE Bnltubd iSRG P Gt B 2 o0y

Wien the ypReLHERE thardicf Lheafipat gauge 40 is noved to the upper end
part of the gggge pi&pele as sﬁgmn§|n FIG 8, an approximtely fully

[0045] The urea water 28 is introduced through the supplying hquid pipe
20 and moved from the lever coupling 17 to the pipe joint 11. The urea
water 28 is then flowed down within the liquid storage tank 1. At that
time, the liquid 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 transparent or translucent member.

When a predetermined quantity of urea water 28 is supplied to the
liquid storage tank 1, the liquid surface 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 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.

[0047] At that time, air within the liquid storage tank 1 is pushed upward



filled state of the urea water 28 is visually recognized and actuati on of
the pressure feed punp is stopped to stop supply of the urea water 28.
[0047] At that time, air within the liquid storage tank 1 is pushed upward
17 by the liquid surface rising of the urea water 28 within the liquid
storage tank 1. The air is then pushed7in one direction of the air
collecting part 26 _which is open to the upper part within the tank 1. The
air ist hgﬁ thg\dguid; wrtfme visheg ofiithesreanvatent28owitden the lidiedextheamst part

27 and th sh out. toth t nospheri c. a|r hr qugh_one side of the
exhaust pg‘?ltl?g7 \?\!ﬂ?ec?‘llr 1}%1t ?%Bt“éﬁ%‘gﬂgpﬁé eeEopAfige pir P‘Pt@clt’é’rﬁal?%ﬁtr?@ air

28
st hi v bR o 26 3 ﬁe‘fﬂ%g&a&'@t%%”@ye?ﬂaﬁﬂ Woeatizds tBrT ohed e
suppl yi ngjy %Hé"o@h@ﬂﬁﬁegﬁohszrﬁ% e?ldtot?n Ek‘lﬁ) p;%p&l 28 dvﬁ% l?s%et a

vehicle, an air conpression acci dent o |qU| 1 can

be prevenbetidthoMeOL il éﬁ)‘h@glc 419 AABJuMeRe e of 8 M Alst3frt QTfWM
supplied into the liquid storage tan 1, the coupling on the tank truck

si de i s rprgeed.oubider the supplying liquid pipe 20 is renmoved, the

dust - pr oof coupllmg 21 is connected to the |ever coupling 17. [00491 Next ,
in case the ufego ﬂ@h’Zéesuppﬂnengt@WtW@ianﬂmﬁhsuutagﬂagaﬁwnk 1i s
supplied to a djes truck, the supplying liquid punp 31 is actuated to
pump up t HERHYS Rgtté? 1?’83%?%99@ tshah AEPBY e%ﬂp@té@ d gtpragsduced t o

d d 33.
Borore or P dr ' chbeedfits" 8k (Re Surping HEHER SRR 2y sé0yaiee e 1 a
filling pQﬁﬁpulgrp (H egf&?ﬁ’ﬁ%ﬁgB% 00h 3% 1@“? (C{]tho?x{b%\é@gloh Hgn%ngptg‘lﬁdl esel

car on the si de an S nozz rigger s opera

valve to supihing Nuid SAmPRS Btar Bel f1e0e it MR NAERRST OF age tank.

[0048] 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.

[0049] 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 1 is
communicated with the atmospheric air through the exhaust part 27, the
urea water 28 1s smoothly introduced to the supplying liquid gun nozzle 34

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



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

comuni cated with the atnospheric air through the exhaust part 27, the

urea water 28 is snoothly introduced to the supplying liquid gun nozzle 34
and noved into the urea water storage tank (not shown). 18 [0050] Wen the
area water 28 is supplied to the diesell8car, the liquid surface of the
urea water 28 within the liquid storage tank 1 is |lowered. |n accordance
with the [§QRAIIVher sbe urenewpiey, 28he strmdied3to ithe| dinsekdar, othel bineid t he

fl 40. T d . of flo 40 i S. d.d d
i i e SR sl WAbCH DB Wighn (Re A Rer SORRSh Gk this Batarer

| yi ity to th di. by, vi sual | 1zing th t
Toner od pad: eardemie e HERRL s SfsalowBNEs phe SRERTTRAC dvena fonc
gauge 40 ﬂ-]swélh_%gétmatt géggm@lyq@{e altp%gr %rn%lap‘ﬁgﬁw%f 8- f1bdk ggag%%f? if a

supplying liquid gun nozzfe equi ppe th a meter 1s<us I nSt ead of
t he suppl i@ d d&vh @ aed v inoazihe getﬂgesglppl ying capacity to the diesel
car can be known correctly. [0051] FIGS. 9 through 14 show a concrete
enmbodi nent of Arcbidjuighly, aswppter cign hppar thicusurrbat seEplysnpphyadity tdhehd i quid
storage tank 1 and the parts corresponding with the above-described

conf i gur atlicssl axe tenvetwedlbyecagneziggnthe efisreat dewene nalsstioFIf@8n the hr ough
11 show a, fi rit enbodi nent of the present invention. This enbodinent is
appl i cabl Britil ynpeg engraréinesiiabapthatipyiesguamdd Bt thesteitaf ssply b wat er

28 is manuyal |y suppli to aliquid storage tank 1 instead of supplying
the urea ﬁé ¥e§§gﬁ8 ?ge liquid storage tank 1 by a tank truck. [0052] To

this end, a cQEBLG &Y if% A AL Buld BEnCRMLAL Ui PAE P a flow
meter is used instead of the supplying liquid gun nozzle 34, the supplying

capacity to the diesel car can be known correctly.

[0051] FIGS. 9 through 14 show a concrete embodiment of a liquid
supplying apparatus that can supply to the liquid storage tank 1 and the
parts corresponding with the above-described configuration are denoted by
the same reference numerals.

FIGS. 9 through 11 show a first 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.

[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.



box) 46 of a required quantity is purchased. The container 46 has an
attachnment 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 attachnent hole and a required
quantity of urea water 28 is stored i nlfhe container 46. 19 In the first
enbodi nent, the container 46 has an inner and outer double structure. The
outer part is gl ffrstemhafamentbsbe coatrinehet6 imgean paner i andradeerof
synthetic . resjn so that it can be reused. About 20 to 30 liters of urea
water 28 QQHE esgpﬁpgﬁ'mﬁIH?ﬁuﬁﬁ%pééﬁﬂ%ﬂﬁéde43:“Wﬁ%&“€én?%ﬁﬁeﬂn46ﬂ6hn be

db . 8 | i qui d. | yi . 4,00 Th
carrier afndiRea Badal AR PP e R RS 92D "
general | yabnyeib et trahangdy GANbhAUbELoRg wgﬁliuﬁua&ma&ﬁ&qn&ﬁ%? 3 erected

fromthe base franes 49, a supporting frane avin approxi matel'y an
inverted kbgfagpad @@ahg%ab@mg@ad byl adabivier i49 @d BOliAed SHRAPHE N9
posts 50, and a nounting shelf 52 turnably attached between the supporting
frames 5lappdratihe base frames 49 are connected through a reinforcenent
frame 53. One end of the base frame 49 is rotatably attached with a
traveling wheel 54 and the other end can be | anded on a ground surface 55.
By those E) ends, the base frame 49 can Ee held in its standing position
and in it O3l e SAIMET PSS FemBRsep gopalr Phdet b righigbpes dermes 4de

uppor t | By PreeRstShL 18T CRERI U PP PUaon utoh Gl PRPPLIEH PORG
SUBPOTY DROPERT 0 R L bR AT ancrk 1 SHRRET s o1
approximately an inverted U-shaped configuration and slidably fitted to the
supporting posts 50, and a mounting shelf 52 turnably attached between
the supporting frames 51, 51.
The base frames 49 are connected through a reinforcement frame 53.
One end of the base frame 49 is rotatably attached with a traveling wheel
54 and the other end can be landed on a ground surface 55. By those two

ends, the base frame 49 can be held in its standing position and in its stand

still position.

[0054] The supporting posts 50 are connected through a reinforcement
frame 56. Lower end parts of the supporting frames 51 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 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



hei ght. 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 frame 51 through the supporting
shaft 58. The nounting shelf 52 has agﬁroxinately a U-shaped cross section
and is provided at one end thereof w a sheath-li ke hose receptacle 59
into which the supplying hose 47 20 can be inserted. [00551 In the

i || ustrat FoR bednserteflence nuneral 60 denotes a grip approxi mately U shaped
and di sposed at the other end part of the nounting shelf 52; a reference
nunmeral 61 denotes a belt one end of which is attached to front end and

d t [ hel f_52. Th bel t is di d
he pori phov dbr (B8 IS RBSorFabsidfens Gttt H0 ' QiR Roeathea by a
f ast ; : 63; _ ]
NI e b R TRk B e ok SR L ST

a stopper mquijieg 6hol 52 amcdéredul elfurserdl amed&fotb e FauRhengshekhid2. The
stopper 63 is engageable with the supporting frane 51. Wen the stopper 63

is in engaggmehed wo titortthedsapparcai ngdfpateobihe thmimbuntheld 5ohelThd2 can
be supported in a horizontal posture. [00561 In the first enbodi nent
descri bedbabidilels disporeth a¢uess 48 periphgealdsuntace ofihy einttyinofr 46 s¢ thaing pl ace
of the liguid torage%é nk or area water contained container 46, and the
carrier 48 3 hpygigip Eyét ptagrdidace of the container 46. At the time of

1 vt Rkt Sla GRS g3k, URIPIA R G PP SS 70
brought aygy &ppmiRe SAUME SUH\ ACR 2R 2B% umeral 63 denotes a stopper
projecting from an outer surface of the mounting shelf 52. The stopper 63
1s engageable with the supporting frame 51. When the stopper 63 is in
engagement with the supporting frame 51, the mounting shelf 52 can be

supported in a horizontal posture.

[0056] In the first embodiment described above, the carrier 48 is placed in a
vicinity of a storing place of the liquid storage tank 1 or urea water
contained container 46, and the carrier 48 is moved to a storing place of the
container 46,

At the time of this 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 51 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



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

[ 00571 Then, the | ock knob 57 is opera¥éd to adjust the length or height of
the supporting frame 51 expansively and contractively so that the hei ght of
21 the mbunriouptinekheB52) is atipsteded bo cheaktpuat mooe shanghe tchght ohe

hei ght of _the tank cap 9 of the liquid storage tank 1, The_ adjusted

posi tion &tk Capig(ﬁgt}b%/ﬂﬂﬁl@p SiuRoR f8Bksh Thendiated poghiorcBntheitner 46
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| oadi ng of the contal ner _ unting she finrs t he
carrier 48utey BRMBAMde 16 tRE BREAIRRET ¥6 Ofnd hBe! haWi g Sk ofigRneanky dheand the
supporting frane 51 is held vertically and stood still. Then, tﬁe i quid

suppl yi ngfdsoeredG4 ad retcle dhé contineontai ner 46 is taken out and the basal
part of the hose 47 is connected to the attachment hole (not shown) of the
container 46. This situation is as shown in FIGS. 9 and 10. [0059] On the
ot her hangl ’%it\ﬁg arrival of the carrier 48, the tank cap 9 of  the liquid
storage t eRdigdnading plethenprfainered@ionte she aeunfing shes2 is he
|l ever coupling 19 and the dust-pragof coupling 21 are .det.gched
si mul taneﬁﬂéﬁq\%’dt gh%ﬁ@ﬁ"“flhé ﬁ%ﬁ&% e@a‘}‘%ﬁﬁfﬁ) eyt the digpfyateipgsoenks.  Then,
the i qui p i 1. 1.5+ etal . r e djstal end part of the
hose 47 igE?ﬁ%@%%%QQF%ﬁégﬁﬁ%mf?Ehﬁdﬁéﬁsg??ﬁ%%ﬁ68§F$?g1?%@~|ock handl e 62
I's operated t qhlU! RhbNgqRRUSLHRIGiSP oke 927 AMRNBE do2BRH bohBiiner 46 is

taken out and the basal part of the hose 47 is connected to the attachment

hole (not shown) of the container 46. This situation is as shown in FIGS. 9

and 10.

[0059] On the other hand, after arrival of the carrier 48, the tank cap 9 of
the liquid storage tank 1 is detached, the cap 9, the air releasing pipe 25,
the lever coupling 19 and the dust-proof coupling 21 are detached
simultaneously to open the upper part of the liquid supplying port 7.

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 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 FIG. 11,

[0060] By doing so, the urea 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 mounting shelf 52 is gradually increased while holding the grip 60 so



supporting shaft 58 while holding the grip 60 so that the container 46 is
tilted. This situation is as shown in FIG 11. [0060] By doing so, the urea
wat er 28 contained in the container 46 is flowmm into the liquid storage
tank 1 through the liquid supplying hose 47. At that tinme, since the
mounting shelf 52 is turnably placed, £Re turning angle of the nounting
shelf 52 is gradually increased while holding the grip 60 so 22 that the
tilting akiyletbe ahengomeale i thes costajpandf iy dradnelsethanpisas wholadi ng t he

ip 60. dual ly.i i the tilting angle of, the contajiner 46,
tngept ot al Eé];fghgl ﬂ?ﬁ c%lé 1 r'gfglgn e”é’lohrt‘é&’? %‘@g?ﬁh‘f Hal tiksh dighe ro | W8 can be
i ed h i i rage..t.an . [ 0061], After .the.urgea ter 28

conC sl moathtatie! IOUHL SLE QARAGNE che R lerkhlaihOF W EE cllShe? |

the supponkig fd &1k h)tsth}%i 1&%@1@ &Hfhéehn%n%ai rier 58 is noved fromthe

liquid storage tank 1 in nner nmentioned above. Then, the fastener 64
is unfastened to renove the belt 61. The enpty container 46 is taken out
of the mounting shelf 52 and stored in a suitable place so as to be ready
for refil [00f]iAfteuitlen uned erat@B 28rdntansd infthehentaomradtar siplicther eaf t er
in case the urea water 28 contained in the liquid storage tank 1 is

suppl i ed the Hnaidistoyeie dankoh thheswpeptinedrandd 1 shéltsdrmmbtlocegine  as

ment i oned_above i xecyted. [0062] In case the total quantity of urea
water 25 P8 ndrovsdh Fometheanidhgoriaening an tﬁ@ MENRENBICHEPDREtARONE he

cont ai ner e di st al d part of .the liquid,s | yilng se 47 is
i nserted Fﬁg{lhgﬂhofgﬁ% e%?é‘?ﬁl@%@tegﬁé .ongemgg? &P@?g@é (%12 n'ﬁg‘écfn%tya
suitabl e piaaentio46 @Rt bt of BRI SALNAITHESA rdlg DK AL A Shel T 52
is supported in a horizontal posture and the contai ner 6% pl'aced on the
shel f 52.place so as to be ready for refilling the urea water 28 and reuse of the
container 46.
Thereafter, in case the urea water 28 contained in the liquid storage

tank 1 is supplied to the diesel car on the supplied side, the same procedure

as mentioned above is executed.

[0062] In case the total quantity of urea water 28 is not all used and the
urea water 28 is remained within the container 46, the distal end part of
the liquid supplying hose 47 is inserted in the hose receptacle 59 and the
carrier 58 1s moved to a suitable place to stand still in a vertical posture.
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 9 is 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



By doing so, the urea water 28 remained in the container 46 can be

supplied to the Iiquid storage tank 1 at proper tine and rapidly. [0063] In
t he above enbodi nent, the tank cap 9 is renoved and the liquid supplying
hose 47 is inserted in the liquid supplying port 7 to supply the area

wat er 38. However, it is also possible2§hat the tank cap 9 is not renoved
and the liquid supplying hose 47 is inserted to the distal end part 23 of
the | ever OEbitplevay caupling d8ppIsprrhe the sreaveser 28. [00641 FIGS. 12 through
14 show a second enbodi nent of the present invention. In this enbodinent,
the hose receptacle 59 in the second enbodinment has a bottom and the

bottorredm%q]r t g6l ihsqarnanged  on either..side of .a front end or
rear end part_]oﬁf(?%e%%oﬁ%%%ﬁg %%e%l}ovgf Se_&%ilcgge I?hﬁocpﬁ}esf&a?ﬁ 5%%%%@,“" t he
i qui d supplericngh. hose ths Ce%'ﬂb&ﬁrﬂd?ﬁ,ert'h%dﬁbéb eB& AORE 5HEREALACLERY | N a
conpact manner and neatly, and leak of the wureda water can be prevented

f rom occuembogirathehas uiltyordf ahdehsmRaoid®hosd feckb 3089 is bORARLIThe bel t
61 is fornmed in an approxi mately Y-shaped configuration and |laid across

t he peri pherathausidacel affrohe cadnvairoer c46. pSitncfetlidhenownomachetr 82 of the
belt 61 with the container 46 is increased, the force for retaining the
cont ai ner Orngdofbivariraeenyed, tharbaretswplying base 4itende isertedlin 61 i s
linearly ai:li1 acr oss thl% ggr,i pheral surface of the container 46 as in the
second enbbed' AEhEecqntacisi o9 vly2 corwastipaaBan apdeveriivonndrleakef @ent ai ner
46 is nore_enhanced. [0066) In the enbodi ment, by usin he cont aj ner 46
cont ai ni n‘g”%? nga‘fﬁ ?%Iﬂ%edifgkf’?%?{ %Pnhp%célrmge?ft%ggﬂﬁfyt etthéa?ﬁae\”a f or
conveyi ngistﬁ'ﬁiﬁEQ{?F ainer 46, a required quantity of urea water 28 can be
supplied to the I'iquid storage tank 1 easily and conveniently with sinple
and econom cal equi pnent and

[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 is 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 liquid storage tank 1 having a
comparatively small capacity is installed for household use, the apparatus

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



wi thout the need of preparing the urea water 28. Accordingly, the apparatus
of this enbodinent is suitable for an energency neasure in case rapid
supply of urea water is difficult by, for exanple, a tank truck. Further,
in case the liquid storage tank 1 having a conparatively small capacity is
installed for household use, the apparﬁgus of this enbodinent is suitable
to supply the urea water to the tank 1 easily 24 and conveniently. [0067]
In the fiAgd wryeBedhE enbodi ments, the supplying fluid contained in the
container 46 is once transferred to the liquid storage tank 1 and then
supplied fromthe liquid storage tank 1 to the storage tank on the supplied
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fluid contained in the container 46 1s supplied directly to e storage

tank. By sdpphgd $emtthe H@aharstb@igetthahst €5 thogidrhge SHARIH A Ehpigbcan be
elimnated and the supplying fluid can be supplied easily and rapidly.
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suppl yi ng apparatus according to the present invention can suitably be
appl i ed t 8lssuppsisiblarthagubedsiusdisupbbringdfose 4Teiduicisariedgenthe sapppmd yi ng
exhaust gas frgom, for exanple, a diesel _engine, because a Jarge quantity
of aqueougogbpgtﬁﬁhS@%ﬁgﬁe“§ﬁbﬁﬁl ef vepicle fafe camthpdibe, surphare t fark
rapidly and ,safe smal |. quant.ity of. eo sol utjon can nyal l'y be
suppl i ed %%%fidf’f?e%% tﬁﬁézoflkaq‘f}gﬁ%gdﬁpﬁx‘ypﬁfﬁﬁ%ﬁﬁﬁéfya%gh%ﬁhlﬁge gr‘é‘ggnﬁf
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and the supplying 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 aqueous solution
of a reducing agent for purifying exhaust gas from, for example, a diesel
engine, because a large quantity of aqueous solution can be supplied from,
for example, a tank track rapidly and safely, a small quantity of aqueous
solution can manually be supplied easily and the liquid supplying
apparatus of the present invention has a simple structure to be

manufactured easily and economically.



CLAIMS: 1. Aliquid supplying apparatus capable of noving and arranging a
supplying liquid upward of a liquid supplying port formed at an outer

peri pheral surface of a liquid storage tank, said |iquid supplying
apparatus conprising: a base frane prOV|ded with a traveling wheel; a
support franme attached to said base frafe; and a mounting shel f turnably
attached tQ said supporting frane capable of storing a container which
stores sai @ﬂglying liquid. 2. Aliquid supplying apparatus according to
claiml1, wherein a liquid supplying hose is renpvably attached to said
container, a distal end part of said liquid supplying hose is insertable

| l e whi ch sai d
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traveling I's attached to one end of said base franme, and the other

end of sakeiphessl fnda® cfanligeid angdagde @ﬂnkh%lﬂrm}tﬂd SPp JI‘lﬁIg A aGatdqui d
suppl yi ng apparatus can nove or stand still. l'iquid supplying

appar at uscw@@mmg}g to any one of clainms 1-3, wher ein said supporting
frame is expansible and contractible so that the height of said nounting
shel f can be ad?@@ﬁécﬁm@e PAOI’lﬁiqﬁlvﬂltb@’pfp“laWhgga‘ﬂmI’at us according to any one

of clainms 1-4, wherein,a belt ch c be | aid across a peripheral
surface of said® bb‘BHf"éﬁ’I’l@Ine ?@a%Ifet(Ia sedram ing shelf. 26 6. A
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capable of storing a container which stores said supplying liquid.

2. A liquid supplying apparatus according to claim 1, 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.

3. A liquid supplying apparatus according to claim 1 or 2, 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 or stand still.

4, A liquid supplying apparatus according to any one of claims 1-3,
wherein said supporting frame is expansible and contractible so that the

height of said mounting shelf can be adjusted.

5. A liquid supplying apparatus according to any one of claims 1-4,
wherein a belt, which can be laid across a peripheral surface of said

container, 1s attached to said mounting shelf.



tank |l ocated on a supplied side through said liquid supplying hose. 7. A
| i qui d suppl yi ng apparatus according to any one of clains 1-6, wherein
said supplying liquid is an aqueous solution of a reducing agent for
purifying an exhaust gas froma diesel engine. 8. A liquid supplying
apparatus according to claim?7, wherei Rbsai d aqueous solution is urea
wat er .

6. A liquid supplying apparatus according to any one of claims 2-5,

wherein the supplying liquid in said container can be supplied to a storage

tank located on a supplied side through said liquid supplying hose.

7. A liquid supplying apparatus according to any one of claims 1-6,
wherein said supplying liquid is an aqueous solution of a reducing agent for

purifying an exhaust gas from a diesel engine.

8. A liquid supplying apparatus according to claim 7, wherein said

aqueous solution 1s urea water.



