DESCRI PTI ON LI QUI D REDUCI NG AGENT | NJECTI ON HOSE TECHNI CAL FI ELD

- [0001] The present invention relates to an exhaust em ssion purifying
apparatus for reductively purifying nitrogen oxides (NO,) in an
exhaust gas using a liquid reducing agent, and in particular, to an
i njection hose to be used not exclusively but preferably for

repl eni shing the liquid reducing a&ﬁ?%dé{gﬂ@&;m de into a container

provided in the exhaust em ssion p ratus for storing

therein the liquid reduci a 0 r t. RT
[0002] As a catal ytic Buaq?liags%uﬁiy&e@w?weﬁ%ﬁﬁmﬁm ai ned
in the exhaust gas emtted froman engi ne, there has been proposed
an exhaust em ssion purifying apparatus for subjecting NOX in the
exhaust gas and a liquid reducing agent to the catal ytic-reduction
reaction, toTERHNBGAPIFIELY NOx into harnl ess conponents, This
exhaust em ssion purifying apparatus is configured such that a
reduci ng agepo(sippl y device controlled by a control unit is used so
that the liquid reduci ng agent of necessary anobunt according to

The. Upstream si de o1E & ESERL RyehoRCHIBRES ORI Xtidsh BRTLSbR e RRying

an engine exhansia i ke Paductively purifying nitrogen oxides (NO,) in an exhaust
gas using a liquid reducing agent, and in particular, to an injection hose to
be used not exclusively but preferably for replenishing the liquid reducing
agent from outside into a cohtainer_provided in the exhaust emission

purifying apparatus for storing therein the liquid reducing agent upon

request.

BACKGROUND ART
[0002]

As a catalytic puriﬁcation system for removing NOy contained in the .
exhaust gas emitted from an engine‘, there has been proposed an exhaust
emission purifying apparatus for subjecting NOy in the exhaust gas and a
liquid reducing agent to the catalytic-reduction reaction, to theraby purify
NO, into harmless components,  This exhaust emission. purifying

7 apparatus is configured such that a reducing agent supply device
controlled by a control unit is used se that the liquid reducing agent of
necessary amount according to engine operating conditions is

- injection-supplied to a position on the upstream side of a reduction




[0003] In this catalytic reduction reaction, anmoni a havi ng excel | ent
"reactivity to NOx is mainly used, and as the liquid reduci ng agent,
there is mainly used the urea aqueous sol ution which is hydrol yzed
with the exhaust heat and water vapor in the exhaust gas to generate
ammonia. The |liquid reducing agent, such as the urea aqueous

i d red . the urea agueous
torage cont Sraore REpvetfr SRHateinl dh BMoltle ERRREE BRI Vea 1 v

t he on-vehi Cifoa§ont ai ner nmust be reduced with the vehicle running,
and therefore, needs to be appropriately replenished. Wen

performng the repgleni.shnent,.a new |iquid reducing agent which is

of fered- whil e bei ﬁa Bb'ﬁt &P?ﬂiu“Fnf%ﬂe“q{&mH@P&thanka@m%'édéﬁéma rxpellent
volume (for exanple, a tank simlar to a kerosene plastic container,

a car dboar d Retityiri NR«ilnteainty uped) prd@sithenliquidr reducing@gent, these is
like) I's manual ly transferred and supplied Into the on-vehicle

contai ner. [WA(My usegutite aireagaigdenadusolugiongavitich aisk hydeslyaedt éth the
|l iquid reducing agent to be replenished, to an outlet port thereof,

a flexible ieemistonedoand watet vasheh e @&xhBast YaRCld 9BnkPsR bfmonia.
inserted into an inlet port of the container to be transferred and

supplied w tThé figquid feddcihghigdntd saeRHs e u@?&ﬂ&@@% its.g\r”Utﬁ]r{esﬂH‘%hBQike.

agent can be filled in the contalner by injectio

oper st s A S BB AP AR o v
again 2 Naturally, the liquid reducing agent reserved in the on-vehicle
cantainer must be reduced with the vehicle running, and therefore, needs
to be appropriateiy replenished. W_hen perfarming the replenishment, a
new liquid reducing agent which is offered while being contained in a
handheld tank of predetermined volume (for example, a tank similar to a
ker;:tsene plastic container, a cardboard box of which interior is lined with
a resin bag, or the like) is manually transferred and supplied Into the
on-vehicle container.
[0004]
In such a licjuid reducing agent tank storing the liquid reducing
. agent to be replenished, to an outlet port thereof, a flexible injection hose
is attached, and the injection hose is inserted into an inlet port of the
containar to be transferred and supplied with the liquid reducing agent so
that the liquid reducing agent can be filled in the container by injection.

After the replenishment of the liquid reducing agent is finished, the

injection hose is detached, and the detached injection hose can be again




used for the liquid reducing agent tank at the next replenishnent.

[ 0005] The injection hose detached fromthe |iquid reducing agent
tank needs to be kept in a state where neither the injection hose
beconmes dirty nor dust enters into the injection hose. As disclosed
in Patent literature 1, for a bellows type hose of which one end is

still attached tank.. there. has been .consi dered a keeping nethod
of coveri ng EARY PP eota YA SALEING AGERT AR GLHTS PBREVERISHILPEN has
not yet bee& Bégﬁosed a keeping nmethod suitable for the hose

conpl etely g ed fromthe tank. Patent literature 1. Japanese

Lai d- open (Kokai) Patent Application Publication No. 8-156928

DI SCLOSURE OF THE TinevENECnN AReR: Bt ate Gl tveDl i gyidTHeiuegnagant tank
(0006) . As described in the above, for replenishing the liquid

reduci ng adesds tobeadddpt in anetatajveudneomeitierethiesinjeagtirini hoselbecosesl dirty
and therefore, if the injection hose detached fromthe liquid

reduci ng agefdr dupstkeriterd Ritb theiihfeationticdeCt A9 088d IR IPReht Rletature 1,
keepi ng nmethod, foreign natters easily enter into the injection hose

via an openifgg aOBeF{@ﬁsitPigﬁﬁds%“oWﬁﬁﬁh oﬁiengﬁggé‘%gi‘iloé L e d™®S Hfahk, there

entered into the 1 nject ose are hard t ound out by a person

at the tine ywhe r Lshi ' ' out

ot e 1 e vl Bl EBLARLRIN 00 KHBE A Bad U1 eI el 8 g nose

i xed Wi th Y 4 ol b CWEhBTeRIHEre IS hoPYt BESHbRBAL™ \Bebing
method suitable for the hose compietely detéched from the tank.

Patent literature 1: Japanese Laid-open (Kokai) Patent Application

Publication No. 8-156928

DISCLOSVURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0006]

As described in the above, for replenishing the liquid reducing
agent, normally, one injection hose is,repetiiively used, and therefore, if
the injéction hose detached from the liquid rediJcing agent tank is left
without protection by an appropriate keeping method, foreign matters
easily enter into the injection hose via an opening of the injection hose.
Since the foreign matters entered ihtd the injection hose are hard to be
found out by a person at the time when a replenishing working is carried
out by the person, there is a high possibility that the foreign matters are

mixed with the liquid reducing agent. The liquid reducing agent to be



used for the exhaust em ssion purifying apparatus needs to be in
conpliance wth adm nistrative or public restrictions such as the
property specification defined by, for exanple, Japanese |Industri al
St andards (JASCE502), and therefore, the mxing-in of the foreign
matters, such as dirt, dust, oil and the |like nust be strictly

mothod of  bEGE 13"l opaiats CHERE" BE ek, Fralals, 1R e e b, i

nmet hod of I Nng end openi ng a

extent such t.at least the foreign matters such as dust _and the '
ke do ot ShIGatiash W adiinisBRRYE broBub RS B fHiER RSt pRda P ToRerty
i nj ection hose iﬁ_bl pckecgqfro the outside, that is to say,  the hose
interior i s RBEFMGRtioNdafined by, & examplp. sfpranass tndustrialnStandards
at least the foreign matters do not enter into the injection hose.
However, in {#RS 2hand thereferepithg miximgrdn 6f thedoeeigngmetiers, such as
entirety of the injection hose as disclosed in patent literature |

i s applied, ¢, dustroll sngdrtbddikadmaispaeastelcHyfinbibitdte i nj ecti on hose,
and therefore, is not worth the cost. Consequently, such a keeping

met hod is h§p@0To be applied. [0008] Therefore, in view of the-
problens in the conventional technology as described above, the

present invention Rgrefar@biiegs h@c@@@ﬂaﬁé&?ﬁer@?ﬁr QRE! ﬂgﬁpg'gﬁcrlﬁhgﬂf of

keepi ng of an injection hose even detac oma |iqui

agent tank %@R&éﬁ%@ﬁ%ﬁﬁéé %t theddHath@EHniEAn HEENR Efextent such

SOLVI NG THE P
that at least the foreign matters such as dust and the like do not enter into

the injecﬁon hose, so that the inside of the injection hose is blocked from
the outside, that is to say, the hose interior is kept in a state éf closed
clean space to the extent that at least the foreign matters do not enter into
the injection hose. However, in the case where the keeping method of
covering the ‘entirety of the injection hose as disclosed in patent literature
1 is applied, the cover Is produced separately from the.injection hose, and |
therefore, is not worth thé cost. Consequently, such a keeping method is
hard to be applied.
[0008] |

Therefore, in view of the preblems in the conventional technology
as described above, the presént invention has an object to enable the
appropriate and simple keeping of an injection hose even detachéd from a

liguid reducing agent tank without the necessity of additional cost.

MEANS FOR SOLVING THE PROBLEMS




[0009] In order to achieve the above object, the present invention
proposes a liquid reducing agent injection hose conprising: one end
portion having a shape capable to be attached to an, outlet port of a
liquid reducing agent tank; a different end portion having a shape
capable to be inserted into an inlet port disposed to a container to
which the |igggh) reducing agent is transferred and supplied fromthe
tank; and an internmediate portion having the flexibility which

connects between tjhe [ r n rti,gns, wherei.n at. .
east one convex t rgggg'(' o@ndac%h%ggeﬁ{%r%%‘fgi gbﬁgﬁt.ﬁéﬁeoHrgﬁer&jtlgyentlon
peripheral syrface of oene.of the.two and,portions, and al so, at

| east one coﬁ'(r:oﬁes%shlaeiﬁu(cgrregb'm gt aﬂ'ﬁngonf'&?%oc%'ﬂp’é!ﬁ'ﬂgﬁnﬁﬂe end
peri pheral surface of, the other end portion, and the two end

portions ar ePREINILBRKING B sbaPs cAaRrbledp haatiashaddoran outlet port cbaviguid
thread and the concave thread through bending of the injection hose,
so that the Tedusing@igend taok a aifferend\ant partign heping a shagieatepableaw be
annul ar shape. EFFECTS OF THE I NVENTION [0010] In the injection hose

accor di ng t oinsketed éstentini inlehtpiorth dispdsud tthea éomtapidOt WERK $he liquid
detached fromthe tank, the convex thread and the concave thread are

engaged wi t hreza@ingt Agens Oist RAgndfBped v N ds ﬂéd)rﬁomcetﬂeb??nk; and an

connected to each other to be in the state of ‘annul ar shape (no-eh

;t at5e) . and fbéreédiate potoRA HAvig kL AETRAIR! FnRY 54 2R SR b AR ectPine Bne
and different two end portions, wherein at least one convex thread {or
concave thread) is fofmed on an outer peripheral surface of one of the two
end portions..and also, at least one concave thread (or convex thread) is
formed on an inner peripheral surface of the other end portion, and the tweo
end portions are connected to each other by the engagement of the
convex thread and the concave thread through bending of the injection
hose, so that the intermediate portion is eventually kept in a state of an

annular shape.

EFFECTS OF THE INVENTION
[0010]

in the injection hose according to the present invention, aftér the
injection hose is detached from the tank, the convex thread and the
concave thread are engaged with each other so that the two end portions
can be connected to each other to be in the state of annular shape (no-end

state), and therefore, the hollow intermediate portion can be kept in a




cl osed space state to the extent that at |east foreign matters such
as dust and the like do not enter into the internedi ate portion.
Nanely, according to the present invention, since the concave thread
and the convex thread are nerely forned on the two end portions
positioned on opposite sides of the internediate portion, such

formation c e I | | £ | L.n.the |.d
for use in érr't@lsglﬁn%e %%geﬁﬁjté%%& é%“ﬁ{oﬂsagmﬂgggf‘ iﬂr%gdrb%‘t}%spsaqc[hg’gs dust
such as an ing.,.cover and.the. like, do not. peed to be used, and

an addit i ona%?ggé?q”ﬁes ?15‘10?19&5%'? mﬂ.th?HBEﬁrm%aF%Pgﬁqqrbn hose

detached fromthe tank after the wuse can be made to be in an -
appropriate keepi rfé;a@teélﬁea@é%'iq'?g phoe biadt Piggentnipveptiengsinee ttbes cppeave
entering in the interior of the injection hose, by nerely engaging

t he concave BWgad@ndihe sooxgx threat@revoerely fponedors theitwo eadiportions
other in the sense of so-called snap fitting. Consequently, there is

provi ded t hepositietiedoon lopposite sidesobf dse tintermediate portidn, sucbifensation
and also is optimumfor the liquid reducing agent for an exhaust

eni ssi on purcdyilg sgHigved usnlyBRYER SRFKIRNE IO @ THEREMNSor use in

[0011] Fig. 1 is an external view of an injection hose according to

Ear 1o CPENIRG AU SARINT R A I e hf RN 29

| nj ection hoggehingdverand 1Al k8888t el fs b8 used, and an additional cost
is. not required. Then, the injection hose detached from the tank after the
use can be made to be in an appropriate keeping state easily preventing
any foreign matters from enfering in the interior of the injection hose, by
merely engaging the concave and convex threads on the two end portions
with each other in the sense of so-called snap fitting. Consequently,
there is provided the injection hose which solves the conventional

problems and also is optimum for the liquid reducing agent for an exhaust

emission purifying apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

Fig. 1 is an external view of an injection hose according to one
embodiment of the present invention in a linear state including a partial
cross section; and

Fig. 2 is an external view of the injection hose in Fig. 1 in an

annular state.




EXPLANATI ON OF REFERENCE SYMBOLS [0012] 1 ... injection hose, 2 ...

end portion (outlet port attaching side), 2c ... concave thread, 3
end portion (inlet port inserting side), 3a ... convex thread, 4
internedi ate portion, 5 ... hook BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON [ 0013] A preferred enbodi nent of the present invention

wi |l be described hereunder, referring to the appended draw ngs.

Fig. 1 schematically .shows an injection hose according to the
present enbogdi | | A t ' 2 schematically shows
the injecti oﬁ%”‘li\ﬂ@?’l Qﬁﬁﬁﬁgﬁﬁ@%ﬁﬁ”ﬂd%E& two end portions are
engaged with g] other. An injection hose 1 includes: an end portion
2 having a s“@g capable to be attached to an outlet port (not shown
in the figure) of a handheld tank which stores a |iquid reducing
agent; an end port} onirechaninsen & hagddarpriiong auslet arheliaching aide), 2¢
an inlet port (not shown in the figure) of a storage container of an
exhaust en ssi cxonnavef yhnegdapbar atamsl plootion r @niet epoitnimsiehtngi sidied, 3a ...
reduci ng agent; and an internmediate portion 4 having the flexibility
whi ch connectsnist whead; e, entepfedinNg porliad, BNe. hgsR portion 3. The
internedi ate portion 4 in the present enbodinent is in a bellows
type, and therefore, can be freely bent. The internediate portion 4
may be formed out of an elastic body such as rubber or the like, 7

or thin resigeshoMABEPYRBARRPING GUPTHE IWVERYGSN - since it is

[0013]

A preferred embodiment of the present invention will be described
hereunder, referring to the appended drawings. Fig. 1 schematically
-shows an injectian hose according to the present embodiment in a linear
state, and Fig. 2 schematically shows the injection hose in an annular
state in which two end portions are éngaged with each other.

An injection hose 1 includes: an end portion 2 having a shape
capable to be attached to an outlet port (not shown in the figure) of a
handheld tank whichr stores a liquid reducing agent; an end portion 3
having a shape capable to be inserted into an inlet port (not shown in the
figure) of a storage container of an exhaust emissien purifying apparatus
for transferring the liquid reducing agent; and an intermediate portion 4
having the flexibility which connects between the end portion 2 and the
end portion 3. The intermediate portion 4 in the present embodiment is in
a bellows type, and therefore, can be freely bent. The intermediate

portion 4 may be formed out of an elastic body such as rubbef or the like,




necessary to use a material which does not affect the |iquid reducing
agent, such a structure is suitable in which the internediate portion
4 is fornmed in bellows type using the material which does not affect
the, liquid reducing agent, to obtain the thickness and the

strength. [0014] The end portion 2 includes: a |arge dianeter portion

strength. [ en n 2 includes: a larg _ N
the tank outT et mores Moy ey tne Sl R AT Ehee R e

gradual ly t ' t | ar ' £, ortiaon and g.copncave .
Phread 2o i dvagi o’ DSe; &1 Bhtefur VRHED R0 R Aol e iRl Aheing
funnel porti b. wever. .the, position on . which the concave thread,
2c is for neaaoéj%"%nostula?i %sﬁwti‘@ 1‘?15‘““555’2‘? ¢ éﬂ"'gﬂ&&ﬁ infermediate pastion 4 is
that is, a téf)und %'go?ition bet ween the end portion 2 and the o
i nt er nedi at 056\3%i hballows typeusing thaanatesid whichdnrs pehaffegh the liquid
I nternal dianmeter of the concave thread 2c is nade larger than an

i nternal di dedusingfgent tonekiain thethickness @anddthesstrenhgth.t he end
portion 3 is prevented fromentering behind the concave thread 2c of

the end por{PDd4]2 when the two end portions 2 and 3 are connected to
each other. However, according to circunstances, the internal

diameter of the Ohiecemrd pavtRrd22inciFded e SaGR dt@nefersg?f@f ﬁ%h@f‘which

the internal diameter of the internmediate portion 4. |

08" Snereterhs, T B B AR Bl Erfyet port
portion 2 8an.d a funnel portion 2b of which diameter gradually tapers from the large
diameter portion 2a, and a concave thread 2c is formed on an inner
peripheral surface at an end of the funnel portion 2b. However, the
position on which the concave thread 2¢ is formed is not limited to the
position shown in the figure, that is, a boundary position between the end
portion 2 and the intermediate portion 4. Further, in the present
embodiment, an Internal diameter of the concave thread 2c is made larger
than an internal diameter of the intermediate paortion 4, so that the end
portion 3 is prevented from entering behind the concave thread 2¢ of the
end portion 2 when the twa end portians 2 and 3 are connected to each
other. However, according to circumstances, the internal diameter of the
concave thread 2c may be equal to or smaller than the internal d‘iameter of
the intermediate partion 4, | |
[0015)
A locking step 2d is farmed on an outer peripheral surface of the

large diameter_ portion 2a of the end'portion 2, and when the end portion 2




is fitted into the tank outlet port, the locking step 2d is |locked in
a step formed on an inner peripheral surface of the tank outlet port
so that the hose 1 is not readily detached during an injecting
operation. Further, a flange 2e is formed on the outer peripheral
surface of the end portion 2 so as to prow de a partition between

the | arge di t r n n

the | arge di gyn@{tgd B’géttlhggta%'a ?QH?{ p?ét tHﬁqg Fﬁ% 93) E%o'&t \%é’ge\ﬁhﬁ a step
the flange 2 C with an_ed of t

serve as a sf%rlﬁ'g%#% gnp'ﬁgéérﬁqrwe[rﬁgSgﬁ'&cﬁo‘?ﬁﬁ'@n?afh? }‘rl]eflﬁ’rotrﬁ ‘that the
entering behlnnd t{;e tank outlet port and also as a lid covering a

gap. [0016] "PAE L3 nedreagHy Hetached MU&gaer@rma@@ewéon Further, a
flexibility, and is rather than preferable to be rigid, and

therefore, i §angpmsiis fermed/pnitbeiatbr penaperaliuwkase ohtire ehd portion 2 sa
I nternmedi ate portion 4. Then, a convex thread 3a to be engaged with

t he concave 8BArt@apgrixidefa tptaetitind hetwe e tiie ilargeod imfeternpanioni2arand the
peripheral surface at a tip end of the end portion 3. However, the

position of fiveneiqresnt 26 esd amdrﬁtwtarberalé%téhﬁbm& 2and flthyd hﬁo the
an internediate site of the end portion 3 I ke. Incidentally,

in the preseginieshaei Pg téé*w d S 0N ohbfot VEIREN &d &Wh‘értafxﬂeoutlet

concave thread 2c iIs on tthe 1 nner peri pheral ace

o Do B SEf %@Xsabﬁgﬁﬁg?%géwﬁ&zﬁewﬂaﬁrg%tﬁgmm
per Lﬁgﬁif”’ﬁpfiﬁs BeRiiL i irnb pbfigh Portand Zan Aeat boromiing § gap.
formed in &g} er peripheral surface of the end portion 3.
Further, two

The end portion 3 is not necessary to have the flexibility, and is
rather than preferable to be rigid, and therefore, is formed in a cylindrical
shape thicker than the intermédiate portion 4. Then, a convex thread 3a
tQ be engaged with the concave thread 2¢ of the end portion 2 is formed
on an outer peripheral surface at a tip end of the end portioﬁ 3. However,

‘the pbsition of the convex thread 3a is not limited thereto, and may be an
intermediate site of the end portion 3 or the lika.

Incldentally, in the present embodiment, there is shown the
example in which the concave thread 2c is formed on the inner peripheral
surface of the end portion 2‘and the convex thread 3a is formed on the
outer peripheral surface of the end portion 3. Contrary to this, the

“configuration may be such that a convex thread is formed on the inner
periphe;al surfacé of the end portion 2 and a concave thread is.formed in

the auter peripheral surface of the end portion 3. Further, two or more




9 convex threads and two or nore concave threads may be fornmed, so
that an engagenent-force between the threads can be strengthened.
Further, a diameter of the and portion 2 may be smaller than a

di aneter of the end portion 3. In this case, the convex thread or
the concave thread is fornmed on the inner peripheral surface of the

end portion ' di r.J rger _th th |.a r of th

end portion ‘%?Wﬁ%@%“?h%am%ﬁco;v@ok’%rcgg&ag?etﬂﬁ%ai%ﬁ’(ﬁe‘gg%ﬁpgﬁadr sc,% that
formed on the aquter peripheral  surface of the end portion 2 of i ch
i ameter i o ShanoaoeRia{ BFES henkpa 1R shraads ealbe it sngthenefoo Fiyrther,
The injection hose 1 ip the present enbodinent is used in a |linear
state as shoudiametprof the gpdpartion? may.easmalierthan 7 giametarieicihegend
agent tank to be used. On the other hand, the injection hose 1 is

kept in an R®MIAMNA.st Hx dhigs casewihencenyex 2hreimd i the scmgrveatthegad is
bei ng detached from the liquid reducing agent tank after the use.

Nanel y, the fomthgmbron ome 3nner persphérad surfacs hef v .emebrportion23 byf which
bending the internediate portion 4, and the convex thread 3a and the

concave t hr egidnRstedrig I%H?@QQHaWthB grffote? dfthd BrdBoFifsYs &2 OWhERERs the
fitting to be connected To each other, so that the internediate

portion 4 iscemeifd thiad Brithe ééﬁ'&@x ‘?@re%m ?é"?b‘{nﬁéds Rﬁe(é’u"terf@%‘iﬁlﬁ%rai

state in which the end portions and are continually cohnec

2 b edot e v eacs BSAEEN R portth 2 SRR AigifEferd s BRI B ilfoter

:c(r;'; Zirgﬁdl at eonP{etaﬁ’E p%rggngres a closed space to the extent that

[0017]

The injection hose 1 in the present embodiment is used in a linear
state as shown in Fig. 1, when it is attached to the liquid reducing agent
tank to be used. On the other hand, the injection hose 1 is kept in an

~annular state as shown in Fig. 2, when it is kept after being detached from
the liquid reducing agent tank after the use. Namely, the end portion 3 is
inserted into the end portion 2 by bending the intermediate portion 4, and
the convex thread 3a and the concave thread 2c are engaged with each
other in the sense of snap fitting to be connected to each other, so that the
intermediate portion 4 is made to be in the state of an annular shape (an
endless state in which the end portions 2 and 3 are continually conne&ted
to each ofher), and thereafter, the injection hose 1 is accommodated in a
predetermined " storage location. As a result, the interior of the
intermediate portion 4 becomes a closed space to the extent that foreign

matters such as dust and the like do not enter into the intermediate portiori

10



matters such as dust and the |ike do not enter into the internediate
portion 10 4, so that any contam nation of the interior of the

I ntermedi ate portion 4 nay be prevented. Further, for exanple, if
rubber packing or the like is applied on an inner surface of the
concave thread 2c to thereby enhance the tightness, it is also
possible to gchieye a liquid-tjght state or, a gas-tight state. )
PO0018] as. ¢ i Spcifias @b canfaminationsaf o Siterir dote hlermediatzgorion 4
consi dered an exanple in which the internmedi ate portion 4 _is allowed
to be bent aﬁvesepageéﬁ%@e@h%&u@wrafpn axempisaifi b besipardn®Qrothealike is
handl e of an wunused tank, so that the injection hose 1 is held on '
t he unused t aRRrlied gnendnnessusiasanef thercgneaye dhiemsk 26 tb ghareky kabance
to predetermned site on the outer peripheral surface of the

i nt er medi at ethmortightness, dhdst hischpaissiblei to haxdliede oa bqpidedgherstatecdr a
storage location to thereby hang the injection hose 1. The hook 5 is
attached so gas+tighttstate@ve fromthe predeternm ned site of the

i ntermedi ate portion 4 by neans of an elastic ring such as a rubber
code or the jddqgy Therefore, when the injection hose 1 in the

annul ar state in“which the convex thread 3a and the concave thread

2020 enaeged oA SR s MacdNR Y uhd SoOByD ol IBF Ay oo

ISR A SR T N R R A R

Siv;nr/]vg\rl\g 'n bénf aI‘tia?lf:raes'sin% tcr%utg?\ear? Fi)r?r?érngpgéintghgef?rr}]gd %%rk;\luoanhezmzifiecg? an
unused tank, so that the injection hose 1 is held on the unused tank.
However, as shown in Fig. 2, a hook 5 is attached to predetérmined site on
the outer peripheral surface of the intermediate portion 4, and the hook §
is hooked on a predetermined storage location to thereby hang the
injection hose 1. The hook 5 is attached so as not to move from the
pre;letermined site of the intermediale portion 4 by means of an elastic
ring 'such as a rubber code or the like. Therefore, when the injection
hose 1 in the annular state in which the convex thread 3a and the concave
thread 2c are engaged with each other is huhg by the hook 5, the injection
hose 1 can be kept in a state where an opening of the end portion 2 of
which inner peripheral surface the concave thread 2c is formed (thét is,
the end portion having the lafger diameter) faces downward as shown in
the figure. ~Since the opening of the end portion 2 faces downward
(toward a floor), it is possible to suppress the attachment of foreign

matters such as dust and the like as much as possible.
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(toward a floor), it. is possible to suppress the attachnent of
foreign matters such as dust and the |ike as nmuch as possible. 11
[0019] Incidentally, as an application exanple, at the using tine
shown in Fig. 1, it is also possible that the end portion 2 i-s cut
out of the hose 1 while |eaving the concave thread 2c, and a convex
t hread 3a of qp@?her injection hose | |Is engaged with the left
concave threL J, so that a plurality of injection hoses 1 is

i oct on hose navREATRAYoFh ot pESTrATALFHRS. BLrE hEREmeshawn i

for the |iquipd redycing agent jpjection. 12 CLAIMS, (1] Aligquid
reduci ng agehﬁg'i ﬁj gc'tsi %ﬁohB%%s'h 3tstheyengpottion gdﬁt‘i‘lﬂno%ﬁ??k}ge drose 1
shape capabl e of being attached to an outlet port of a liquid

reduci ng ageMhiigalgieving dhe reonaavecitdepdr2s, cinthavconvex dhegas 3dapefbarother
of being inserted into an inlet port disposed to a container into

whi ch the |ifjectiordasend lsaengages iwithn tieneft dcomehva piptdaed 2t ao tiet a
tank; and an internediate portion having a flexible property and

extended to phpalipcdf hferen HdiRsongs aafindefd e Bachvdhendo BefhiPBEsired
wherein at | east one convex thread is forned on an outer peripheral

surface of mIYtRfof BRIIAMLENNRALN RESe N 'Iﬁ&s S?Po'sﬂésgnfﬂﬂgortions to

concave thread 1s' fornmed on an inner periphera ace o ot'her
of the two effhraByidelSed for the liquid reducing agent injection.
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said two end portions being connected to each other by an engagenent
of the convex thread and the concave thread, thereby pernmtting the
I nternmedi ate portion to be kept in a state of annul ar shape. [2] The
| i quid reduci ng agent injection hose according to claim1, wherein
there is provided a hook, which is attached to a predeterm ned

position on érll_AqM$,l" peri pheral surface of the internediate portion
In such a manner t'hat when the hook is hooked on a preselected

| ocation in staje where the one and. different two end portions are
connected tof Hach A FEpicRacentaniadion BORe AR T80, ought o
be in the state of annular shape, ,one of the two end portions, which
has an inner peri pq’l'é‘?zﬁncglﬂpfté%’é ayingid ShapRecaRARIgRf Bﬁmﬂaétﬁ@he‘j to an
fornmed, has an opening thereof directing vertically dowward. 13 [3] )
A liquid redgetlﬁgpagtemaiiiquéetreducimsme@mrikf;i ng: one end portion
havi ng a shape capabl e of being attached to an outlet port of a

- liquid reduci ng agerdiffesard; ead didrtienehaviagda strdpeooapablengf beihgpaserted
capabl e of being inserted Into an inlet port provided for a

contai ner toitbi &h ihk poAUigpbsedtona cattBHer mtd visheeedqand reducing
supplied fromthe tank; and an internediate portion having a flexible

property andaaéﬁﬂmﬂﬁn'éfbrlréﬁWéu@ﬁﬁé‘@?ﬂbn’iFﬁe?&ﬁk,. different two

end portions, wherein at |east one concave thread is forned on an

o e e o B ARl ol BTl My 3 8} e o
of the O_t her cg}c\ntegtebey\\@egﬁ(i‘he one and different two end portions, wherain
at least one convex thread is formed on an outer peripheral surface
of one of the two end portions, and also, at least one concave trhread is
formed on an inner peripheral surface of the ather of the two end portions,
said two end portions being connected to each other by an engagement of
the convex thread and the concave thread, thereby permitting the
intermediate portion to be kept in a state of annular shape.
[2]  The liquid reducing agent injection hose according to claim 1,
wherein there is provided a hook, which is attached to a predetermined
~ position on an outer peripheral surface of the intermediate portlon In such
a manner that when the hook is hooked on a preselected location in a
state where the one and different two end portions are cdnnected to each
other and the intermediate portion is brought to be in the state of annular

shape, one of the two end portions, which has an inner peripheral surface

on which the concave thread is formed, has an opening thereof directing

vertically downward.
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portions, the two end portions being connected to each other by an
engagenent of the . concave thread and the convex thread thereby
allowing the internediate portion to be kept in a state of annul ar
shape. [4] The liquid reducing agent injection hose according to
claim3, wherein there is provided a hook, which is attached to a

pr edet er m ne POSiat,i : r.igheral surface of the

I nt er medi at e?%]ort i g\nﬂﬂdgﬁgﬂ&@u%ﬁéﬂgﬁ’u%ﬁé "\ﬁﬁsﬁ 9RPHEMY i s hooked
on a preselected lgcation in.a state where the one a diffafj ent t¥vo
end portions are cSRfieRLPArHongving: 3 shaps.Fapgble phfieind @iached to an
I nternmedi ate portion tg be formed |n the state of annular shape, one
of the two ef4lissmarbAta Ngnidneqyusinghaganktanderi pheral surface on

whi ch the concave thread is fornmed, has an opening thereof directing
vertical |y downwar @.diffgrent end portion having a shape capable of being inserted

Into an inlet port provided for a container to which the liquid reducing
agent is transferred and supplied from the tank: and
an intermediate portion having a flexible property and arranged to
connect between the one and different two end portions, wherein
at least one concave thread is formed on an outer periplhera.l
surface of one of the two end portions, and also, at least one convex
thread is formed on an inner peripheral surface of the other of the two end
_portions, the two end portions being connected .to each other by an
engagement of the concave thread and the convex thread thereby
| aliowing the intermadiate portion to be kept in a state of annular shape.
[4] The liquid reducing agent injection hose according to c¢laim 3,
wherein there is provided a hook, which is attached to a predetermined
position an an outer peripheral surface of the intermediate portion in such
a manner {hat when the hook is hooked on a preselected location in a
state where the one and different two end poftions are connected to each
other thereby allowlng the intermediate portion to be forrﬁed in the state of
annular shape, one of the two end portions, which has an inner peripheral
surface on which the concave thread is formed, has an opening thereof

directing vertically downward.
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