SPECI FICATION Title of the Invention: M xed Stream Nozzl e Techni cal
Field This invention relates to a m xed stream nozzle for a

wat er treatnent apparatus and, nore particularly, to a m xed stream
nozzl e for supplying a m xed stream of raw water and air used for a
wat er treatmnment apparatus which renovesjiron, manganese and ot her

sol ubl e el enments dissolved in raw water such as underground water by
oxi di zing and insolubilizing these conponents w thout using chem cals
such as an oxi di zing agent and_a_coaqul ant. Background art As a
wat er treatnent apparatus re 'éhﬁ%X anese and ot her el enents
di ssolved in raw water such as underground wat er by oxidi zi ng and

i nsol ubi in e elene a si e.and conpact apparatus

wi t hout Egﬁﬁ ?éhgﬁf lg%gmﬁ%éagﬂrﬁﬁﬁﬂ %7€ agent and a coagul ant, a
water treatnment apparatus disclosed in Japanese Patent Application
Lai d- opef, Bubl-i-¢g4;Lap No. 2002-126768 has been proposed. This water
treat nent apparatus conprrses a mxed streamjet nozzle which is
connected at one end thereof to a raw water supply tube for supplying
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wat er s%rfa%ﬁﬁgﬁgove t he frlter | ayer and on the surface of the filter
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| ayer . eration, soluble substances such as iron and

manganese contained in the wat er are oxidi zed and thereby are turned

to i nsolBhtlersdibsy apees and are caught on the surfaces of particles

of the filtefr 2 material such as filtering sand which constitutes

the filter layer either by precipitation or formng flocks.
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on the { hletr%rv{r b supply connecting portion, and has at the other end thereof a
mixed stream outlet for jetting out mixed stream of raw water supplied
from the raw water supply tube and air introduced from the air inlet. The
mixed stream including multitudes of air bubbles is blown out of the mixed
stream outlet and is struck against the water surface above the filter layer
disposed below the mixed stream outlet thereby causing vehement aeration
both in the water surface above the filter layer and on the surface of the
filter layer. By this aeration, soluble substances such as iron and
manganese contained in the water are oxidized and thereby are turned to

insoluble substances and are caught on the surfaces of particles of the filter



Summary of the Invention Problemto be solved by the Invention

There is a problempeculiar to this m xed stream nozzle. That is,

I ron oxi de and other oxides are deposited and solidified on the inner
wal | of the m xed stream nozzle. Mre specifically, dissolved oxygen
in air which is introduced into raw water fromthe air inlet of the

m xed stream nozzle not only forms iron (1) hydroxide on the filter

| ayer but alsq oxi.dizes, sol ubl e i,ro noxi de ion jn raw yater

passi ngn%aﬁeeﬂ?@hw% 2y BUAANG SR O IE CRATEBFo @d‘fﬁtmﬁé\a j githe by
fil m onpréepiteiésn \tmlﬁarnilnghﬁoak%edASéd]@hﬁegQZdab@olvEﬁl @Hstbﬁtestsachsas

Thi o onlth ARY FRESEInedO T 4&"% AR ERSRS dtBel ot B Supistances
st ai nl e8adgiléered png withea simple amnd ¢emipezt Bepiesahos withoset nepesaive for

iron (1 Linyy dhoddideziands gitesy o B accunul ate rapidly on the inner
wal | of the m xed stream nozzle on the downstream side of the air

inlet and this deposit is solidified to forma thick layer and, as a
result, bl odkésuyilming hlee fuxetiont cietine mozzldestrioes 1mz&d:@md¥m9pel¢1lﬁlgbﬁy

i n this,natehbs ?ﬁhf&?{‘ha%pﬁééﬁc%‘%hlé &gggaogﬁseagjg%g@@éy tﬁ%gsa%ﬁgpﬂ 0%

m xed st ream no
sc)r(ape H%tﬁOdﬁéedflefp@m thefalr 3ndefe ampfgodee WY@ﬁMd@sS@VJWBdH wpluble
caseI t hﬁ”oﬁelﬁ@ﬁokld%é é;@jﬁrmq@m%%%h}s é;tigmé@ wetmé‘ didelvexed Eééir&%a{ﬂ as
nozzle mu e rinsed w i L

rront nehiievale 4 RS MedeOHPaRinate & R0 @ﬁsowrf%@%agé Rdilfering
duri ng %ama. p&‘&mdﬂm adéposi a camﬁy\st mgld/va.ckebeat&s oxglativmadf éhsesoluble
effect Rant heowwrkee! ﬂccir?c{'%sul 1n5 Sﬁﬁgﬂ S(?fnhﬁ]rp\(ﬂ)t h?ﬂréi?ﬁleb?ﬁé'reby

made in view of the a ove desc rio

tr eat meHLLADEEE BRHOVA] OF LE0Ta, %é}to d&ﬁ&%ﬂ $hifedepesited on the
provi defileningedastir eam nozzl e whi ch can prevent accunul ation and
solidifying of iron hydroxide and other oxides on an inner wall of a
raw water - air nixed streamnozzle with a sinple device and w t hout
requi r ipgITRagHettheelsvEIntioRnovi ng operations. Means for Sol ving the
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Problem to be solved by the Invention

There is a problem peculiar to this mixed stream nozzle. That is,
iron oxide and other oxides are deposited and solidified on the inner wall of
the mixed stream nozzle. More specifically, dissolved oxygen in air which
is introduced into raw water from the air inlet of the mixed stream nozzle
not only forms iron (II) hydroxide on the filter layer but also oxidizes
soluble iron monoxide ion in raw water passing through the mixed stream
nozzle and forms iron hydroxide ion film on the inner wall of the mixed
stream nozzle. This film acts as a catalyst and causes iron (II) hydroxide
to be formed. Since, in this case, the nozzle tube of the mixed stream
nozzle is made of stainless steel, the inner wall of the nozzle is not rusted.
However, iron (IT) hydroxide and other oxides accumulate rapidly on the
inner wall of the mixed stream nozzle on the downstream side of the air
inlet and this deposit is solidified to form a thick layer and, as a result,
blocking of the mixed stream nozzle takes place. Accordingly, in this water
treatment apparatus, it becomes necessary to detach the mixed stream
nozzle periodically, e.g., every several months, and scrape off the deposit of



Repeat ed studi es and experinents by the inventors of the present

I nvention for solving the above described problem have resulted in
the finding, which has led to the present invention, that, by
utilizing strength of energy of jet streamflow ng through the m xed
stream nozzl e and providing a nenber whych will collide with the

m xed stream on the downstream side of an air inlet of the m xed
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I ongi t udiidBingdiwBEH PBsed fFtRO3A8ent invention, that, by utilizing strength
of energy of jet stream flowing through the mixed stream nozzle and
providing a member which will collide with the mixed stream on the
downstream side of an air inlet of the mixed stream nozzle and move by
force received from the mixed stream and thereby contact the inner wall of
the mozzle, the inner wall of the mixed stream nozzle can be cleaned
automatically without requiring any input or power applied from outside.

For achieving the object of the invention, in the first aspect of the
invention, there is provided a mixed stream nozzle comprising, at one end
thereof, a water supply tube connecting portion which is connected to a
water supply tube, an air inlet formed on the downstream side of the water
supply tube connecting portion, and a mixed stream outlet provided at the
other end of the mixed stream nozzle from which mixed stream of water
and air is jetted out characterized in that said mixed stream nozzle further
comprises nozzle inner wall cleaning means made of a member which is
fixed to an inner wall of the nozzle on the downstream side of the air inlet
and extends to the vicinity of the mixed stream outlet for colliding with the
mixed stream and moving continuously in the nozzle in a manner to swivel



In the fifth aspect of the invention, the nozzle inner wall cleaning
means conprises a plurality of wires which are attached to a sw vel

In the sixth aspect of the invention, the dianeter of the inner wall
of the nozzle is larger in a downstream side than in an upstream side
and the dianeter increases gradually ig an internediate portion from
a small diameter portion on the upstreamside to a | arge dianeter
portion, on yhe‘domnstr§§n1s'de.,Ad ant ageous R?sultg of the Invention
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nozzl e waikof vht mogkEani ng means made of a menber which is fixed to
an inner wall of the nozzle on the downstream side of the air inlet
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chain, a co rcially aval I nexpensive tw sted-ring chain can

be used and the object of the invention thereby can be achieved
ef ficientlylw the difhmbpectenf dbe invention, the nozzle inner wall cleaning

means comprises a plurality of wires which are attached to a swivel.

In the sixth aspect of the invention, the diameter of the inner wall of
the nozzle is larger in a downstream side than in an upstream side and the
diameter increases gradually in an intermediate portion from a small
diameter portion on the upstream side to a large diameter portion on the
downstream side.

Advantageous Results of the Invention

According to the first aspect of the invention, by providing the nozzle
imner wall cleaning means made of a member which is fixed to an inner
wall of the nozzle on the downstream side of the air inlet and extends to the
vicinity of the mixed steam outlet for colliding with the mixed stream and
moving continuously in the nozzle in a manner to swivel by force received
from the mixed stream and thereby contacting the inner wall of the nozzle,
cleaning of the inner wall of the mixed stream nozzle can be performed
automatically without requiring any input or power applied from outside
and, as a result, accumulation and solidifying of iron (I) hydroxide and
other oxides on the inner wall on the downstream side of the air inlet of the
mixed stream nozzle can be prevented and the work which has been



According to the third aspect of the invention, since the
twisted-ring chain is fixed to dianetrically opposite positions of
the inner wall of the nozzle by neans of a pin inserted through the
upper end portion of the twi sted-ring chain and suspends from a
radially central position of the nozzlgs the twisted-ring chain can
be fixed to the tube wall wth a sinplé& nenber and can be supported
in the central gﬁ&tion of the nozzl e wherehy snmpoth novenment of the

twi st ed-ReTHEUIEIGE) WeanAnbly Wethepagt for detadisgdihamised wérearnerzle and

aspect qfenﬁblﬁmg’lm@tdx@ﬂes @aﬁabé lemh'ﬂﬁem E\!I@éx%b@* 1240) WI& affidtency of the
| ongi tudlgl %frf nozz Pr'fﬁ% @ven 1f t upper side

pi n whi ch ﬁl Eleilh 3?19\?35% - G3h cﬂg ¥ é’t%pb%er?g to friction
with the noving twisted-ring chain is cut off due to wear, the

twi sted-ri ”gA%'Eéh?u%aE? *%ﬁe%&b%?ﬂ agpgaft bf‘gh'eoﬁﬁezﬁgﬁ By &{@rﬁ&;@hg%e

can be prevented g f aspe
t he i nvéiaZeh IBGT Qﬂﬁlﬂggm@lﬁ'él%ﬁﬁ éﬁWﬂﬁéﬁl WaRg aé@na@gmm@hgla ly

with a plwaiddhley 1@é)tip\eﬂti@t$rﬁ\fﬁ%1%be@ﬁ¢n tdhadhethnd (beau|§eybi veld tlideBfeot dfethe
on C e n e.a
Seeord NBrSHeioh PRIAR oA B ARV delled il (B0 SBfe device,

si npl e devi ce. According to the si xth aspect of the invention,

since the di A’E@éﬁ:{m%f té @Ee't@ﬁﬁﬂ a elctQ)f 1&%9%]51! %ﬂ §1ﬂc%rﬂ§é tistrd- rmg

d tream.si de .t an u m Si er |ncre
g(r)\ggﬁal R la%nflixﬁa %;96151@‘ SRDPBGM HO%lﬁms e?gt%@t mn%wai
t he upstrozaie Hydentans dfaaqmﬂmm_tt@d Plordugn eﬂoﬂm@tpmmrﬁlcﬁethe

i nt or redTa e poﬁ%%o#%ésa%@t SLOEPAgh %Bﬁétﬁn%ﬁﬁﬂ% %%ﬁ A hGgsioa! B the

i nner wal0zzid, el Hyiskeahsings chait cam hedfixeddol thebube a\ﬁaﬂevvlﬁibat siomple
on the d@é\ﬁﬂie’re@ﬂﬁ e bW sﬁiﬁiﬂrfséﬂ ‘iﬁ' 1Ho @&1@‘&1%&6& B€@hefnozzle whereby

B s o Dan i iR Sp bl bY BAG Rl S5s Lllald Ra BE RERIEASL POTT oM

According to the fourth aspect of the invention, a pair of the pin are
provided in the longitudinal direction of the nozzle whereby even if the
upper side pin which contacts the twisted-ring chain directly owing to
friction with the moving twisted-ring chain is cut off due to wear, the
twisted-ring chain can be supported by the lower side pin and thereby can
be prevented from falling.

According to the fifth aspect of the invention, by constructing the
nozzle inner wall cleaning means with a plurality of wires which are
attached to a swivel, these wires are swiveled to contact the inner wall of
the nozzle and, accordingly, the object of the invention can be achieved with
a simple device.

According to the sixth aspect of the invention, since the diameter of
the inner wall of the nozzle is larger in a downstream side than in an
upstream side and the diameter increases gradually in an intermediate
portion from a small diameter portion on the upstream side to a large
diameter portion on the downstream side, there is no step in this
infermediate portion and, therefore, this intermediate portion can be



FIG 1 is a partially sectional view show ng an enbodi nent of the

m xed stream nozzle of the present invention. FIG 2is a
perspective view of a twisted ring which constitutes a unit of a

tw sted-ring chain used, for the above described enbodi nent.

FIG 3 is a perspective view show ng a§ exanple of a pin for fixing
the twisted-ring chain used for the above enbodi nent. FIG 4 is
a partially sectional view of a nmodified enbodj nent of the above

enbodi nglfenef withs the syviyelas, nedelsr inngh Walk spaBrRe ReaRsRs vedformly
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cl eani ngorteeins shown in FIG 6. Description of Enbodi nents of the
| nventi on

Brief Description of the Drawings

FIG. 1 is a partially sectional view showing an embodiment of the
mixed stream nozzle of the present invention.

FIG. 2 is a perspective view of a twisted ring which constitutes a unit
of a twisted-ring chain used for the above described embodiment.

FIG. 3 is a perspective view showing an example of a pin for fixing the
twisted-ring chain used for the above embodiment.

FIG. 4 15 a partially sectional view of a modified embodiment of the
above embodiment.

FIG. 5 is a side view of a pin used for the modified embodiment.

FIG. 6 is a perspective view of nozzle inner wall cleaning means used
in another embodiment of the invention.

FIG. 7 is a sectional view of a swivel used in the nozzle inner wall
cleaning means shown in FIG. 6.

Description of Embodiments of the Invention

Description will now be made about preferred embodiments of the
present invention with reference to the accompanying drawings.

FIG. 1 is a partially sectional view of a preferred embodiment of the
mixed stream nozzle of the invention. The mixed stream nozzle of the
invention can be applied not only to a water treatment apparatus for
filtering underground water but also to various types of water treatment



{Description will now be nade about preferred enbodi nents of the
.present invention with reference to the acconpanyi ng draw ngs.

'FIG 1 is a partially sectional view of a preferred enbodi nent of the
m xed stream nozzle of the invention. The m xed stream nozzle of the

i nvention can be applied not only to a %ater treat ment apparatus for
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air inlet 3 and extends to the vicinity of the mixed steam outlet 4 for
colliding with the mixed stream and moving continuously in the nozzle 1 in
a manner to swivel by force received from the mixed stream and thereby
contacting the inner wall of the nozzle 1 is made of a twisted-ring chain 11
in the present embodiment.

Atwisted ring 11a shown in the perspective view of FIG. 2isused as a
unit constituting the twisted-ring chain 11. The twisted ring 1la is an
oval ring which is deformed by partly twisting it. The twisted-ring chain
11 is made of a plurality of the twisted rings 1la connected in series. As
this twisted-ring chain 11, a commercially available twisted-ring chain



8 made of steel or other netal may be used. The tw sted-ring chain 11
may be nmade of a material other than netal, e.g., hard plastic and
may al so be a twisted-ring chain which is of a configuration other
than the one showmn in FIG 2. As a result of nunerous
experinments, it has been found that thg twi sted-ring chain is very
effective for achieving the object of ¥he invention because the
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the chain supporting portion 12a, the supporting portion 12a, the rising
portions 12b and the fixing portions 12c being formed integrally. The

spring may be made of metal or other material such as hard plastic.

The pin 12 is inserted through the twisted-ring chain 11 and the fixing
portions 12¢, 12¢ of the pin 12 are inserted in gaps between the tube portion
5 and the joint portion 7 of FIG. 1. By tightening the coupling 8, the
twisted-ring chain 11 is fixed to the diametrically opposite positions of the
inner wall of the nozzle 1. In state of use of the mixed stream nozzle 1in
which the nozzle 1 is connected to the water supply tube, the twisted-ring
chain 11 is suspended from the radially central position of the nozzle 1
directly below. If the lower end of the twisted-ring chain 11 reaches in the
vicinity of the mixed stream outlet 4, accumulation and solidifying of oxides
will be mostly prevented even in a case where the lower end of the



twisted-ring chain 11 is located slightly above (i.e., upstream side)
the I ower end of the m xed streamoutlet 4. By positioning the

tw sted-ring chain 11 so that the I ower end of the twisted-ring chain
11 projects outwardly fromthe | ower end of the m xed streamoutlet 4
as shown in FIG 1, accunul ation of oxi&es can be prevented

conpletely and, therefore, this positionhing of the twi sted-ring chain
11 is nost_ preferable. . Description will now be nade about
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prevented as long as the mixed jet stream continues to flow.

In the above described embodiment, a single pin 12 is used for fixing
the twisted-ring chain 11 to the inner wall. As a modified example, as
shown in FIG. 5, a pair of pins each of which is of the same type of pin as



As described above, the dianeter of the inner wall of the m xed
stream nozzle 1 is larger in the downstream side tube portion 6 than
in the upstream side tube portion 5 and the joint portion 7. In the
nodi fi ed enbodi nent, the dianmeter increases gradually in an upper end
portion 13 of the tube portion 6 which s an internmediate portion
fromthe joint portion 7 which is the || diameter portion on the

upstream side to the tube portion 6 which is the large dianmeter
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12 twisted-ring chain is used and the enbodi nent in which the
radiating wwres are used as the nozzle inner wall cleaning nmeans. The
nozzl e inner wall cleaning neans however is not limted to these
enbodi ments but any menber nay be used regardl ess of its
configuration and material so |long as ng menber is fixed to an inner
wal | of the nozzle on the downstream sirde of the air inlet and
extends to the vicinity of the m xed steamoutlet for colliding with
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size as the a@ﬁ‘é%ﬁiﬁ\‘é‘%{drp%@ tﬁ?@ﬁ'o%zl%f A8 SRR B g Rh 01298 Hifhilay

i nner | | eanli n nmean prior t mxe stream nozz

was use t5e°% B%lapo&’zdt%t @F)sz&s 188¢8edald clegningr sepns ht0 0 ok she
str e?m regxzbda@lmént hech s el Q?Ifi} tthe ].'Innm@tst@me %%B%Mh@%ﬁké@meam
nozzi e C (0] con ang S t.e

of ccumorls 1 BerAdked giforkt HoPE ibyal ¢hR (i Beifialt 08 Bt ¥ifeam
obser ve@onbélrangegbutndam dt@ @eﬁr@sstgemzzi‘hp iseli siyeain tavdlideos zvith
occurr e‘éa@heoﬂ ﬁa@&v@ﬂ@yl B b@ﬂsﬁ'ﬂ&tz %h@ "ﬂdz‘%’ié er %a%l@@fuﬁ% ¥ahEM14

fl owed out e air inlet after nozz
exanpl e, nr‘iio%% VaFqves thi Bresidifo eo@??@%@hﬁg@ %‘f\?‘&ﬁ%r%ﬁﬁera}

t he sarrarpaianbmsﬁ diteutiorlpoAs| apseuttf tBeniontdispottienedjient thatswiagl 15
finished, %Pﬂlck{aﬁl?é‘ wAlked Il'SSaﬁng'ﬁne ﬁjgﬂhaqtljfeo@lf’és ?é'#’se% v?ﬂofehfrvélﬂfﬁ;ed

wal | was not substantrall eposit
oecur 1 edn GrARR oS WiER ] inv@Be ﬁi@rec@w eidher stpclumiseanceowteraleckwise

cl ayi shdsethsiamice AR ahreoulitd obeagaskpyriveshedtanay By¥eMef®ind that this
movement is not a swiveling movement of the foremost end portion (lower
end portion) of the wires 16 but a swiveling movement of the wires 16 in
their major portion except for portions in the vicinity of the pin 21 and the
swivel 15. Accordingly, the wires 16 contact the inner wall of the nozzle in
a manner to scrub the inner wall in its substantially entire length of the
inner wall where accumulation and solidifying of oxides tend to take place
and thereby prevent accumulation of oxides on the inner wall. As a result,
accumulation and solidifying of oxides on the inner wall of the nozzle can be
prevented as long as the mixed jet stream continues to flow.

Description has been made above as to the embodiment in which the



In the exanpl e nozzl e of the present invention, amount of dissolved
oxygen in the m xed streamwas not different fromthat in the
contrast nozzle and this anmount did not differ between the tine of
start and tine of finish of the experinment. This nmeans that attaching
of the nozzle inner wall cleaning neans,in the nozzle does not

I nfl uence the anount of dissol ved oxy In any way. Description of
Ref erence, Characters 1m xed stream nozzl e, 2wat er supp

Connect PRASTEOr tite C iy saest AR e ppdimeasanay hih ha Tagiating wires

i nner waké weflbnb nhheneense ibndrsivadr EleditBamRans. The nozzle inner wall
cleaning means however is not limited to these embodiments but any
member may be used regardless of its configuration and material so long as
the member is fixed to an inner wall of the nozzle on the downstream side of
the air inlet and extends to the vicinity of the mixed steam outlet for
colliding with the mixed stream and moving continuously in the nozzle in a
manner to swivel by force received from the mixed stream and thereby
contacting the inner wall of the nozzle.

Example

A mixed stream jet nozzle of the shape shown in FIG. 1 was used.
The nozzle had the entire length of 803mm, tube outer diameter of 34mm,
length of a flow portion from the end of the water supply tube connecting
portion 2 to the air inlet 3 being 173mm, length of a flow portion from the
air inlet 3 to the terminating end of the tube portion 5 being 150mm, length
of the tube portion 6 being 480mm, inner diameter of the small diameter
portion being 16mm, and inner diameter of the large diameter portion
being 26mm. All of the tube portions 5 and 6 and the joint portion 7 were
made of stainless steel tubes. As the nozzle inner wall cleaning means, a
commercially available twisted-ring chain was used. As the unit twisted
ring of the twisted-ring chain, a ring made of a steel wire having diameter
of Imm, having the major axis of the ring of 5.5mm and the minor axis of
the ring of 4. 5mm was used. This chain was passed through the pin in such
a manner that the chain is exposed to the outside by about 10mm from the
mixed stream outlet 4. As a contrast, a mixed stream nozzle which had
the same shape and size as the above described nozzle of the example but
had no nozzle inner wall cleaning means, that is, a prior art mixed stream
nozzle, was used.

Underground water was caused to flow through the mixed stream
nozzle of the example of the invention and the mixed stream nozzle of the
contrast at a flow speed of 10 — 35m/second and state of accumulation and
solidifying of oxides in the two nozzles was observed. As a result, in the
contrast nozzle, blocking of the nozzle occurred due to accumulation and



-12pin 15swivel 16wires 14 Cainms 1. A mxed streamnozzle
conprising, at one end thereof a water supply tube connecting portion
which is connected to a water supply tube, an air inlet formed on the
downst ream si de of the water supply tube connecting portion, and a

m xed stream outl et provided at the otq:r end of the m xed stream
nozzle fromwhich m xed stream of water-“and air is jetted out
characterized in that said m xed stream nozzle further conprises

nozzl e ispdetiviag ot psdssng deentemBawedsf out of e inmilst dfser Prathys In
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t Wi st ed w @ﬁgmlﬁfed on the inner wall was not a sohdlfled substance but a soft
clayish substance which could be easily washed away by water.

In the example nozzle of the present invention, amount of dissolved
oxygen in the mixed stream was not different from that in the contrast
nozzle and this amount did not differ between the time of start and time of
finish of the experiment. This means that attaching of the nozzle inner
wall cleaning means in the nozzle does not influence the amount of
dissolved oxygen in any way.

Description of Reference Characters

1 mixed stream nozzle

2 water supply tube connecting portion
3 air inlet

4 mixed stream outlet

10, 14 mnozzle inner wall cleaning means

11 twisted-ring chain

12 pin

15 swivel

16 wires



3. A mxed streamnozzle as defined in claim2 wherein the
twisted-ring chain is fixed to dianetrically opposite positions of
the inner wall of the nozzle by neans of a pin inserted through the
upper end portion of the twi sted-ring chain and suspends from a
radially central position of the nozzle 4. A mxed stream nozzle as
defined in claim3 wherein a pair of gﬁé pin are provided in the

| ongi tudjnal direction of the nozzle. 5. A m xed stream nozzle as
defi ned“i@&tBfai m 1 wherein the nozzle inner wall cleaning neans
conprises a plurality of wires which are attached to a swvel. 6. A
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di aneter portion_on the downstream sSi de. |, .
portion, and a mixed stream ouTlet provided at the other end of the mixed
stream nozzle from which mixed stream of water and air is jetted out
characterized in that said mixed stream nozzle further comprises nozzle
inner wall cleaning means made of a member which is fixed to an inner
wall of the nozzle on the downstream side of the air inlet and extends to the
vicinity of the mixed stream outlet for colliding with the mixed stream and
moving continuously in the nozzle in a manner to swivel by force received

from the mixed stream and thereby contacting the inner wall of the nozzle.

2. A mixed stream nozzle as defined in claim 1 wherein the nozzle inner
wall cleaning means is a twisted-ring chain.

3. A mixed stream nozzle as defined in claim 2 wherein the twisted-ring
chain is fixed to diametrically opposite positions of the inner wall of the
nozzle by means of a pin inserted through the upper end portion of the
twisted-ring chain and suspends from a radially central position of the
nozzle.

4. Amixed stream nozzle as defined in claim 3 wherein a pair of the pin are
provided in the longitudinal direction of the nozzle.

5. A mixed stream nozzle as defined in claim 1 wherein the nozzle inner
wall cleaning means comprises a plurality of wires which are attached to a
swivel.

6. A mixed stream nozzle as defined in claim 1 wherein the diameter of the
imner wall of the nozzle is larger in a downstream side than in an upstream
side and the diameter increases gradually in an intermediate portion from
a small diameter portion on the upstream side to a large diameter portion
on the downstream side.



