| LIQUI D STORAGE TANK [ TECHNI CAL FI ELD] [0001] This
invention relates to a liquid storage tank and a
l'iquid supplying apparatus which are suitable to be
used when an aqueous solutiop of a reduction agent

for purifying exh rom. for exanple, a diese
engine is supplijjiiéﬁggﬂﬁgﬂgkﬂ%ﬁﬁﬁ{§ing a |large
quantity of aqueous solution from for exanple, a
tank truck rapidly and safely, capable of manually

[TeReERrNIONL, FaEsml | quantity of aqueous solution easily
and whi ch can be manufactured easily and economcally

[0@0th a sinple structure. [ BACKGROUND ART] [0002] As
means, far reduci ng NOx contained in an exhaust gas
fr

om Bis 1gveriden gplgtercto 3 amped shrare sk soder Laukhpuprlying
[ ich NOX r. [ | tituti .
e PaRd SR TG By RN afiss s ol oty
re@aktioR aR6RE 5 PRI REUCHE QR ARERb, FoAE8H 10 ﬁt e M¥gine

reduci ng catal'yst, and reduction- reacting the
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a diesel car. e automati c bl ending device conprises

[BAGKeR@OMRARBNKk and a water tank, an agitation
tank for reserving and agitating predeterm ned
[0 ntities of urea powder and water, and a reduction
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di&eNuSInd 3R RHL ¥ASWN L6¥cCRchnique in which an NOx reducing
catalyst constituting an exhaust gas purifying device is installed on a diesel
car, a prescribed reduction 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
predetermined quantities of urea powder and water, and a reduction agent
solution tank for supplying a predetermined quantity of the blended urea

powder and water to the exhaust gas purifying device.



2 [0004] A predeterm ned quantity of water is
supplied to the agitation tank fromthe water tank
and a predeternined quantity of urea powder is
supplied to the agitation tank fromthe urea powder
tank. After agitating and preparing in a
predeterm ned concentration, 4his urea water is
reserved in the reduction agent solution tank, The
UfRA Fater is properly sent under pressure by punp so
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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 liguid surface sensor and a
concentration sensor. The device also includes a controller capable of
outputting an alarm operation signal when the Hquid 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, Onng to this
arrangenent, urea water is 3 properly prepared based
on the alarm signal and suppl enmented (see, for
exanpl e, Patent Docunment 2). [00071 However, this
conventional device again has the foll ow ng problens.
Since it requires a liquid sdrface sensor, a
concentration sensor, an alarmng device, and a
contr%gler for controlllng them its structure becones
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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 aqueouvs
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 ox 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



wat er, preparing a reduction aqueous solution having a
predeterm ned 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 sol ution
preparing tank i's separatel y4arranged froma vehicle
as an object to which the aqueous solution is to be
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[Patent Document 2] Japanese Patent Application Laid-Open No. 2002-

371831

[DISCLOSURE OF THE INVENTION]

[PROBLEM TO BE SOLVED]

[0012)

Itis, therefore, an ohject of the present invention to provide, in order to
solve the above-mentioned problems, 2 iquid storage tank and 2 lguid
supplying apparatus which are suitable to be used when an aqueons solution
of a reduction agent for purifying exhaust gas from, for example, a diesel
engine is supplied, capable of supplying a large quantity of aquecus 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)



from for exanple, a tank truck rapidly and safely,
capabl e of manually supplying a small quantity of
aqueous sol ution easily and which can be nanufactured
easily and economically with a sinple structure.

[ SOLVI NG MEANS] [0013) ‘According to the present

i nvention, there is provided5a liquid storage tank
having a tank cap renovably nounted thereon for

opening/clasing.a 1iquid suppl y| ng port forned at an
out er %% cﬁ'ﬂ F 'fhesQﬁeF%Téte“Wﬁ’éfrl@bft exenig WO*q@%Ia Lguidrshgege

mh h
| TS b S RSl Blo e AL rol Bh ot Blesiog 2
i B |sunﬂormmlvqcrt fjrecd dtant mftf@p%ﬁpmapfuﬁﬁw thérelt, tﬁfnqmd
- 135k bR W pBreisiol o5 SPE6! oIS arieaheibt the tank
tdag ddinge o3hekeeQf ofﬁﬁich%‘gﬂ&z@@d L{&E to # c{}xt%zgg gf the tank

bei ng arranged at the outer side
(%ipn@mi sntafit xeleasingppige mbtaiched to ‘c’il[egmpagtﬁﬂﬁ ioh¥ @l of the air

SRR W8 Bl B0 R0 Sl kT S OB ABRE comeng e other
temdcein bt ranp T (1ahuer ke o0l A kpean D

rel eased throu h the air releasing pe an
STRHIEFRY & 1?&" Bel qzéahﬁbéofs&mplm@ sd;lutlbh ea:h be uuﬁpl&td(ﬁcagehe

h f I d
o opRIaL Bl the b 108 HARER SR RBRN e senlGivelle bl e
bymeoredriache qumn}f Stbf@d tia@lticn PeQeRESed BREUANEheALit veleasing
re on ¢ ﬁ revented fromoccurring when a
SRR e phang SaPlias b qwza)hedqg foe beodagangastad
8gwofldi N n
pi pe | %C%tggg hgﬁeg(gl e?g{ymé @{eeﬁg Orte? R ﬁ“? B‘&‘t‘ﬁﬁﬁg"r%ge )
BRiHE ancargidgnt goe 3,?”' opnmeml lheﬁtl(hjb i ecbraxh el azﬁtﬁéﬂ
nd. o i.C al | owe to roject to the
E@QP‘}&%&% ﬁ’& IFSV?*}FPE frgip QREHEwEE Yhey ? PEBR G pABEL
fada4) 1 i quid storage tank can be collected easily and

di sc gdout3|de smoothly wth a sinple structure.
Nor eg«?’e? iquid shorsgpuiaakstcorzigrg tathe mesartdhngntion, theair

RESER piﬂ%‘iﬁﬁhli(@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.

Moxeover, in a iquid 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.



one end of the air collecting part is arranged upward
of an upper wall of the |iquid storage tank at an

i nner side of the tank cap. Omng to this arrangenent,
the air rel easing pipe can bg attached/ detached when

tq tank cap is attached/ detached. The supplying
[Oloi g]u d can be prevented from entering through one end
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according to the present invention, the tank cap is
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peb Rt denerame i a TS R enbLgeHE g, Phauglving
wfdrexhaust gas froma diesel engine. OMng to this

arrangenent, a large quantity of aqueous sol ution can
[obtslsupplied rapidly and safely. In addition in a

l'iquid storage tank according to the present

i nvéfheteoner, 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



t he aqueous solution is a urea water. OMng to this
arrangenent, supply of wurea water, which is often

used as an aqueous water of a reduction agent for
purifying exhaust gas froma diesel engine, and its
handling are suitable. [0017] From anot her aspect of
the invention, there is provided a |iquid supplying
appar atus capabl e of noving and arrangi ng a suppl ying
liquid ,upward of a liquid supplying port formed at an
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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 o that the
liquid supplying apparatus can move or stand still. Owing to this
arrangement, 2 movement and a stop of the Hquid supplying apparatus can
be realized with 2 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.



i nvention, the traveling wheel is attached to one end
of the base frame, and the other end of the base
frame can be | anded on the ground so that the liquid
suppl yi ng apparatus can nove or stand still. OnMng to
this arrangenent, a novenent and a stop of the liquid
suppl yi ng apparatus can be Bealized with a sinple
structure. In a liquid supplying apparatus according
to the present invention, the supporting frame is
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a small quantity of aqueous water is realized and this can be prepared easily
and economically.

Moreover, in a Yiquid 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]
[0020]

The liguid 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 xeleasing



and econonmically. Mreover, in a liquid supplying
apparatus according to the present invention, the
aqueous solution is a urea water. OMng to this
arrangenment, supply of ureagwater, which is often
.used a n aqueous. water of a duction agent for
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Moreover, 1n 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 pipe can be



di scharged outside snmoothly with a sinple 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 |I|iquid
storage tank at an inner side of the tank cap.
Accordingly, there can be ollfained the follow ng
effects. The air rel easing pipe can be
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[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 stoxing 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
confainer can manually easily be supplied to the liquid storage tank.



In a liquid storage tank according to the present

i nvention, the aqueous solution is a urea water.
Accordi ngly, 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 froma diesel engine,r and its handling
are suitable. [0024] A liquid supplying apparatus
accordlng to the present invention conprises a base
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In a iquid 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 Hquid 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 ¢an 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



the other end of the base frame can be | anded on the
ground so that the 1liquid supplying apparatus can
nove or stand still. Accordingly, a novenent and a
stop of the liquid supplying apparatus can be realized
with a sinple structure. In a liquid supplying
apparatus according to the pggesent invention, the
supporting frane i s expansi ble and contractible so
that the height of the nounting shelf can be
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aqueous water of a reduction agent for purifying exhaust gas from z 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. 8] 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 a liquid supplying pump which is applied to the
Liguid storage tank of FIG. 1.



econom cally. 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
reducti on agent for purifyingsexhaust gas froma

di esel engine, and its handling are suitable, [BRIEF
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de ion is applied to a liquid storage tank which
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duct {RiG.
(rj Ieeggl 1 6?%25 sz{cgoa%b&%ﬂ oﬁ’%@laéﬁgrgggéfaé lr%})'tlntlllg

ﬁt@ 1@18@ tanketap, ghaix mlmxcgplﬁbme&er édﬂpﬁlgéi&dla&ilﬁilt
R LoD Ui RoRR % RS i aimian of G 1.
suppl i/)ﬁmegl Phie shiiehial ﬁeaeﬁbw&% bR ol %]mlgg&* U I BLAGe
‘ékra% displaping mfd}aewra]whlsh i sate:dneddm the hqmﬂ/ssdmg\e gk of
t t t ank
82%‘?“%%“??%%%%% DA BR Rl 5p 1ol B0 ndloafimige, and o
dfieat stoprev emtd mganmugibe rlﬁxd/mxgiy S%Bﬁné‘ BRLASSh $0ukRSvater.
Imwjgcshoég‘]agetank f FIG 1. (F IS a sectiona
vi ew <h d° asRetionad ey g%wv@@ao:ean@ arged sbales thé Hoeid
i | ked..t
ﬁc@ﬂﬂw@mw VAL ATAASS T e o o

Kuds redshowing instadiationdimationsvf gauliss aafdhéaflodd @atee,
st orl ng

POEFR At Re B gipe wpd htedsermmon anaotion
s:lonmmm@zg stustioresd wegashtscal e, the Iiquid
[0030]

[FIG. 9] is a front view showing a second embodiment of the present
invention, showing one example in which a eontainer 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 2 situation in which the container is loaded on a
mounting shelf,

[FIG. 10] is a right side view of FIG. 9,

[FIG. 11} is a side view showing an essential part of a situation in
which the mounting shelf is turned to tilt the container so that the urea
water in the container is supplied to the Hquid storage tank.

(FIG. 12]is a front view showing a third embodiment of the present
imvention, 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 Hguwid



surface displaying mechanismwhich is applied to the
liquid storage tank of FIG 1, and show ng
installation situations of the float and the fl oat
gauge, and the float stopper and the gauge pipe, and
a predeterm ned quantity consuning situation of urea
water. [0030] [FIG 9] is a fjpont view showi ng a
second enbodi nent of the pr esent i nvention, show ng
one exanple in which a container storing a

prestage L esd r

sol ut ?on of a %qe&gﬁ%é.%ﬁﬁt‘%%%‘ﬁ?“%&&&g.% y| r]{ge é?(%ﬁ%gg ona
g&OYTEY shedfi esel engine is supplied to the liquid
storag shovvln sjituation in which the
cont ai Eril?é[lr}alighls %ﬁ%&m ng shelf. [FIG 10] is

a ri ghirr6i de) %la%r@ﬁecE WBvicty sl[uﬁluﬁ‘g ahldssbittif p?ﬁ';l\ﬂgf ahvél %&tion

ShOWklil n_essenti a art 6] uatiton In
UM q%gnsthewmbodammw&m: 12) 4 ¥-dhiaped Dok ad ek 26@sé had

t he ntainer is s lied to the
I | qU| dle 34 oﬂgﬁéag gﬁl*kface[(l‘—ﬁ%e cqBiaRer sho o thyiTagpndra s hedf
a msem%mmmmmp@amhemm%} nvention, show ng

OQ@ granpl e in which a container storing a

8 erm ned quantity of urea water as an aqueous

soI ution. agent for purifying exhaust
gas fromlgfuéi@g{soggébgr?!g%e is supplied to the liquid 14
st or ade.. I]ankdsappﬂyﬁtgqmrng a situation in which the
cont algner | paded on a nmounting shelf. [FIG 131 is
a plan‘vf GPPFIG 12. [FIG 14] is a perspective

vi ew ghowigige pimtessential part of a situation in

whi ch in the enbodi nent of FIG 12, a Y-shaped belt is
| ai d &6ro¥r mlersimgpipeon a peripheral surface of the

cont aipger on _the nounting shelf. [DESCRIPTION
OF REr—‘ RER%IES%EE?@EF 0032)

...exhaust part

28... supplying liquid (urea water)
[0033]

46... .container

47... . Jiquid supplying hose

48.....Jiquid supplying apparatus Gruck)

49.....base frame

61.....supporting frame

62... .mounting shelf

54....traveling wheel

55.....ground surface

59....hose receptacle

61....belt
[BEST MODE ¥OR CARRYING OUT THE INVENTION]
[0034]



1..... liquid storage tank 7..... l'i quid supplying port

9..... tank cap 11..... pipe joint 25..... air

rel easing pipe 26..... air collecting part

27. .. .. exhaust part 28.... supplying liquid (urea
water) [0033) 46..... container 47--liquid supplying
hose 48..... | i qui d suppl yi ng &pparatus (truck)

49. .. .. base frame 51..... supporting frame 52..

m)un}{3 shel z ..... travel i ng wheel
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generally rectang-ular parallelepiped configuration which can store about
1,000 liters of urea water. A plurality of recesses or recessed xibs for
reinforcement are formed on g peripheral surface of the liquid storage tank 1.
[0085]

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 38
an oil supplying station, a truck station, a factory or the like.

In the illustration, reference nummeral 4 denotes a protection net
attached to a periphery of the liquid storage tank 1, The protection net 4 is
foxmed 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
liguid 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 {o
project inside the tank cap 9.

(0037



which is made of synthetic resin. The liquid storage
tank 1 is formed is a generally rectangul ar

par al | el epi ped configuration which can store about
1,000 liters of urea water. A plurality of recesses or
recessed ribs for reinforcenent are fornmed on a

peri pheral surface of the Iidﬁid storage tank 1.
[0035] The liquid storage tank 1 is placed on a
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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
s0 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 28. Reference numeral 24 denotes a

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

[0040]



annul ar gui de groove fornmed on a peripheral surface of
an internediate part of the pipe joint 11. The groove
14 is arranged in such a manner as to be engageable
with an outer projecting edge 15 of the screw hole 10
so that the pipe joint 11 can_be supported stably.
[0038) A screw part 16 is forhkd on a peri phera
surface of the other end part of the pipe joint 11

and a sgrew. hol.e .of a. Jever coupling 17 is crewed
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A liquid supplying pump 31 is installed in a position above the liguid
storage tank I 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 eonduit 33 is connected to the outside of the lquid storage
tank 1 and the other end is attached with a supplying liquid gun nozzle 34,
{0048]

A fitting 85 is fitted to a position above the hguid 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. Ahollow cylindrical float 89 made of synthetic resin is engageably

arranged at a lower end part, of the float stopper 88,
[0044]



part 26 is subnerged in a urea water 28 as a supplying
solution which is stored in the liquid storage tank
1, and the other end is allowed to project fromthe
liquid surface of the urea water 28 'in, the liquid
storage port 7. [0041] One end of the exhaust part 27
is allowed to project outsidé8the pipe joint 11 and
the end part is open to the atnospheric air. A netted
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at a lower part of the Haquid storage tank 1. The drain pipe 48 can be
opened/closed through a drain cock 44. Reference numeral 45 denotes a
power supplying cord of the supplying liquid pupp 31.

[0048]

The liquid storage tank 1 thus constructed is placed on the rectangular
parallelepiped base frame 8 having 2 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 1is
normally installed in a suitable place such as an ol 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 Liquid
storage tank 1 and the cap 9 is attached with the pipe joint 11. The pipe joint



liquid surface indication can be started by.a fl oat
gauge as | ater described when a quantity of the urea
wat er 28 equal to approximately 3/4 the capacity of
the liquid storage tank 1 is supplied. [0045] A
rodli ke fl oat gauge 40 made of synthetic resin
projects fromthe float 39. The gauge 40 is passed
through the fitting 35 and slidably fitted to a gauge
piig 41 made of transparent synthetic resin.
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st or a8e ’

I e,capacity. The periphery of the [|1qui
tgé%e?yipgem%’&‘i@w\'RﬁOﬁe’EﬁénW@t-ecti on net 4 so that
t f@o4ghnk 1 can be protected from being broken by
external force. The storage tank 1 can properly be
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e g e gty O v
ang® W@n@‘é’ﬁ%' is attached with the pipe joint 11. The

pi pe j’ﬂié‘éatl]g% pipe 41 projects from a position away from the tank cap 9
rlaced on an upper part of the liguid 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 Lquid surface level or 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 vieinity 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



11 is connected with the lever coupling 17 and the

| ever coupling 17 is connected with the dust-proof
coupling 21. By the closed end part of the coupling

21, external entry of foreign matter is prevented.

[0048) On the other hand, the pipe joint 11 is

provided at its basal end sid wth the air rel easing
pipe 25 and the air collecting part 26 is disposed

Wi afd Jquid storage tank 1. A part of the
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sf&ﬁsabe tank 1, and the float gauge 40 is slidably
inserted in the pi pe 41. The lower end of the gauge 40
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?;raﬁk arig saﬁaplﬁé’&‘? B BRhN G £k ISR R End Lo Lhelk BB, iower end
f 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 4.
[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. 8, 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 liquid 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



connected to the connecting pipe 19 and the pipe end
part of the supplying 20 liquid pipe 20 is connected
t hrough a coupling (not shown) on the tank truck
side. Then, a pressure feed punp of the tank truck is
actuated to deliver the already prepared urea water
28 to the supplying liquid pigé& 20. As already

descri bed, since the present invention uses the

alreadé prepared urea water 28, it is no nore
r edenerlior iptiodreeds trctheexheusimart 82 ang thew epsired eutintrathe

WAl € od : u ater 28 [ a_ .,
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r apizthide. (0051) The urea water 28 is introduced

through,the.supplying liquid pipe 20 and noved from
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wak&h Bt Af ht hj he.liquid, .
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| etastk Wi Thereaftes, Whemitlk similpgg liamkpubns 3N i@@éﬁu‘a?z’ed to S&J.pply
i qui
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t r ApSYRent 3TRARSE pri e -, ned quantity of

ur ea V\ﬁter 28 in tl’?g quﬁ(?ggéntegcr%gg%ﬂé't ank 1 is

su@@ﬁf* d, the liquid surface is | owered and reaches

the lo art of .the.f]oat stopper. 38 as shown

n A & WheSBlr whE VB ot palt Citapme fahd siorage tank 1,

acthercdaplieg vh the thek ohaR@Rlak rbRAGvdd, Ay r h@liqui

al l.ow_the fl oatde&ggge 40 teo ﬁ%vgvggp%%%ét%@%%ghqm&
1

gR1Be 2Pipremave ystypreal eveling Bé s entheptedt todhe ddver
flda,@‘bliggqg_e 40 is noved to the upper end part of the
gauge pipe 41 as shown in FIG 8, a generally fully
fil0P&d state of the urea water 28 is visual ly

recognized .and agtuation of the pressure feed punp is
st oppe%\?ef‘g Bgp° @H‘pweﬁ Biter B8 syppliedie ide lipgid sons@tank 1 is

L%ﬁggecﬂ'&) vv% rﬂ%ése]).’/‘%'&ic,nthte%phiy%g ﬁqﬁh%ﬁl%gpe&{ %sngct%aigea to pump
up the urea watexr 28 through the pumping-up pipe 32 and introduced to the
supplying liquid gun nozzle 34 from the supplying liguid conduit 33, Before
or after this, the supplying liquid gun nozzle 34 is inserted in g filling port of
a urea water storage tank (not shown) loaded on a diesel eay 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 is smoothly introduced $o 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 Hquid surface

of the urea watexr 28 within the lLiquid storage tank 1 is lowered. In



the liquid surface rising of the urea water 28 within
the liquid storage tank |I. The air is then pushed in
one direction of the air collecting part 26 which is
open to the upper part withirpthe tank 1. The air is
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[o®378 punpi ng-up pi pe 32 and i ntroduced to the
supplying liquid gun nozzle 84 fromthe supplying
| i qiilG-ScOndorbtigB 3.l Befoneecard afbedihéhsef ttHeepresent
supplying.liquid gun nozzle 34 is inserted in a
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In that case, since the inside of the |iquid storage
tanlamkuck.is comunicated with the atnospheric air
t hrough t he exhaust part 27, the
[0058]

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, 1s attachable to the attachment hole and a required quantity of
urea water 28 is stored in the container 46,

In this embodiment, the container 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 container 46 can be

conveyed by a carrier 48 as a liquid supplying apparatus.

[0059]



urea water 28 is snoothly introduced to the supplying
liquid gun nozzle 34 and noved into the urea water
storage tank (not shown). [00561 When the urea water

28 is supplied to the dieselpgar, the liquid surface

of the urea water 28 within the liquid storage tank 1 .
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andatheesthey enfl@@bh e Bn@8d o 4 hreughsdidfash6d Byseueadwo ends,
enbodi nent of the present invention. This_enbodi nent
the bagp framePeapdabeldsa wipataaiding pesiear and Wity stapdistill
qill%antity of urea water 28 is manually supplied to a
po?'{flﬁ'd storage tank 1 instead of supplying the area
[oy@gjer 28 to the liquid storage tank 1 by a tank
truck. [0058] To this end, a conmercially avail able

box Thepappobtiagnekstd Paeke dgnhexdd (Ko a regdoicefént frame
guantity is purchased. The container 46 has an
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requ quant i
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 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



urea water 28 is stored in the container 46. In this
enbodi nent, the container 46 has an inner and outer
doubl e structure. The outer part is nmade of
corrugated board and the inner part is nade of
synthetic resin so that it can be reused. About 20 to
30 liters of urea water 28 can be stored within the
cont ai ner 46. The contai ner 46 can be conveyed by a
carrier 48 as a liquid supplying apparatus. [0059] 23
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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 laid across the outer surface of the container 46 and the belt 61
is tightened by the fastener 64 to retain the container 46,

[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 frame 51 ig 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



hose receptacle 59 into which the supplying hose 47
can be inserted. [00611 In the illustration, reference
nuneral 60 denotes a generally U shaped grip disposed
at the other end part of the nmounting shelf 52 and
reference nuneral 61 denotes a belt one end of which
is attached to fromand rear 26nd parts of the
mounting shelf 52. The belt 61 is disposed across the
peri pheral surface of the container 46 so that it can
béwike et abotvhlofthe astimesr 464. TIRe ERLENOE IR0t B FIGS. 9
tﬁﬁ a |l ock handl e di sposed coaxially with the
supportlng post 58 and reference 63 denotes a stopper
pi@estti ng froman 24 outer surface of the nounting
shel f 52. The stopper 63 is engageable with the
suppor ¥p ﬁéefoﬁmm afie aritive of tiopeeric6 38) thei tank cap 9 of the
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groufid surface 55 and the supporting franme 51 is
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[.0063] hen the | ock I'S operate
{iREO ¥ wd stonage ek éfthxcmh the pigoid au}galﬁhghiﬂséﬂ;’? SAt that

:tgcﬁ%, difGe DR Sl LRSe IRYD uradbly p?agedSEhe turmqiguarttg?e of the
container 46 is gradually increased while holding the grip 60. By gradually
increasing 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 water 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 81. The empty container 46
15 taken out of the mounting shelf 52 and stoved in a suitable place so as to be

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




be equal to or nore than the height of the tank cap 9
of the liquid storage tank 1. The adjusted position
is then fixed by the | ock knob 57. Thereafter, the
contai ner 46 containing the urea water is | oaded on
~the nounting shelf 52, the belt 62 is laid across the
outer surface of the contains 46 and the belt 61 1is
tightened by the fastener 64 to retain the container
46. [0064] When the | oading of the container 46 onto
t he nouer¢aftprsivedzse 5Re isea whidi S8 @etaihb@iCaler liRAd ke

: erhphery.of the liquid storage tank 1
gﬁﬁﬁﬁh’é %%{t}%h‘g%’f"t"itﬁﬁ cﬁ?%hﬁarsanr Frrdied sidei tha sameprpcedure
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Ejolagjed. This situation is as shown in FIG 11. [0066]
y doi ng so, the urea water 28 contained in the

cont dones sy oo s o
gqqu:@%g Resed{iifinperteh e theliniid styiplyidy norpl7 46 eopply ke urea
When g8 1RDOIE, Rleeb P& that the tank cap 9 is not xremoved and the
liquid supplying hose 47 is inserted to the distal end part of the lever
coupling 19 to supply the wrea 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 of a
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 oceurring 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



container 46 is gradually increased while holding the
grip 60. By gradually increasing the tilting angle of
the container 46, the total quantity of the urea

wat er contained in the container 46 can be supplied to
the liquid storage tank. 1. [0067] After the urea

wat er 28 contained in the corffainer 46 is supplied to
the liquid storage tank 1, the supporting franme 51 is
tigted and the carrier 58 is noved fromthe liquid
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plo®58Hure as nentioned above is executed, [0068] In
case the totaL uantity of urea water 28 is not used
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is applied to the tank 1 easily and conveniently.
[00723]

In the second and third embodiments, the supplying fluid contained in
the container 46 is once transferred to the liguid 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]



l'iquid supplying hose 47 is inserted to the distal end

part of the lever coupling 19 to supply the urea

water 28. [0070] FIGS. 12 through 14 show a third

enbodi nent of the present invention, 1In this

enbodi nent, the hose receptacle 59 in the second

enbodi nrent has a bottom angkthe bottoned hose

receptacle 59 is arranged on a single side of a front

end or rear end part of the mounting shelf 52. Ow ng
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surface of the container 46 as in the second
enmbodinent. In this way, the slip-down prevention of
the container 46 is nore enhanced. [0072] In this
enbodi ment, 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 |iquid storage
tank 1 easily and conveniently with an easy and
econoni cal equi pnrent and w thout the need of
preparing the urea water 28. Accordingly, the
apparatus of this enbodinent is suitable when used as
an emergency measure in case rapid supply of urea
water is difficult by, for exanple, a tank truck, or
in case the liquid storage tank 1 having a



conparatively small capacity is installed for honme 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
container 46 is once transfeffed to the liquid storage
tank 1 and then supplied fromthe tank 1 to the

(dtAIMSE tank on the supplied side. However, in case a
smal | quantity of supplying fluid is supplied, it is
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structure, 29 CLAIM5: 1. Aliquid storage tank having
agappe atcimouteriyidaref saidaiankr ede49),ngllowine thi@Sther end of

respective one ends of which are attached to a tank
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supplying port (7), connecting themintegrally with
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pipe joint (11);

a generally U-shaped part which is near said one end of said air

releasing pipe (25) is submersible in a supplying liquid (28) in said tank
(1); and

an air collecting part which is at said one end of said air releasing

pipe (25) is directed upward to the inner side of said tank cap (9).

2. A liquid storage tank according to claim 1, wherein a transparent
gauge pipe (41) is disposed upright on said tank (1), such that a rod-like
float gauge (40) operable to move in accordance with a float (39), which is
used to detect the surface of a supplying liquid (28) in said tank (1), is

stored slidably in the transparent gauge pipe (41).



said one end of said air releasing pipe (25) being
open at an upper inner side of the tank (1), said
ends of the pipe joint (11) and air rel easing pipe
(25) being arranged at an inner side of said tank cap
(9), such that the other end® of said pipe joint (11)
and said air releasing pipe (25) being arranged at an
outer side of said tank cap (9), allow ng the other
end of said pipe joint (11) to connect to a supplying
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is insertablfe to the other end of "said pipe
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6¥E§S% ﬁ“ﬁ@wﬁggﬁﬁhg part which is at said one
end of sald air releasing pipe (25) is directed
upward to the inner side of said tank cap (9). 2. A
liquid storage tank according to claim1l1l, wherein a
4t ranspaliqoid sgauge t@m]@@o@éﬂdmgstodbl%ﬁmsi@,dWr&:i@hﬁaidna ueous
said tank (1), such that a rod-1ike float gauge (40
mg@%bﬁngwgngﬁgﬁ in accordance with a float (39),
I's used to detect the surface of a supplying
I|qU|d (28) in said tank (1), is stored slidably in
the transparent gauge pipe (41). 30 3. Aliquid
storage tank according to claiml1, wherein said
supplying liquid (28) is an aqueous solution of a
reduction agent for purifying an exhaust gas froma
di esel engine. 4. Aliquid storage tank according to
claim 3, wherein said aqueous solution is urea water.



