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METHOD FOR SPRAYI NG A MEDI UM AND SPRAYI NG NQZZLE

Background of the invention The present invention
woebwtoesst 0 a net hod as defined in the preanbl @Coff12005/000509

claim1l for spraying a mediummst, especially a

medi um mi st used in firefighting, in which nethod at

merHoP bR ShEA NG RMEREM AR, FERE s Oz 8

| east at. or near the spraying point. The invention
so rel at to. raying nozzle as defined in claim

Ba%,(gEgmc?Q%ﬁtd’%@Y%ﬁgi%‘th an inlet fornmed init, a

first nozzle chanmber with a fi rst nozzI e opening, a

The ??gggnf'?ﬁéﬁn{iﬁq@?ﬁes‘”cd B Fh fﬂfé‘d"lﬁ&h@w@lﬂble

ke~ openi ng_ar ou th g%a%@ penin
of dlaenfl fer spbaying arraﬁsemm anat,a@swwgilyaq 4 Used

in ﬂ? ”?H‘\FVHQ:H Phethd @ eﬁaféhsﬂtombes ef .medidrme mist

are; fojime m%ft WEEN AL SEFRYr ORI fﬁ%&fﬁ%ﬁ*ﬁsﬁﬁﬁ mist

spra9-seld:t svor heahahbesprayindepdine. nozzl e are known.
Even with a [ ow pressure, such nozzl es can eaS| 'y

produce a good uniform spray, which "swirls" because
Thé lieveatien alsopeaiates tarmapraying ranzte @sedefined in claim 6,
corﬁ@@% a"“?ldaﬂ'\@ s n°Higy f fbﬁﬂ‘é'osﬁhfi‘t' gﬁqlrgk'tndﬁzlé hghamber

i'h an or ICU hi s case,

withhe fwsbw@@p.p@nmgpatﬁw%mzal@ §PREYOSN wméﬁlggharge
opeﬁﬁﬁg;uf’@f’rﬁéﬂdéﬁé ﬂrn@‘hk@ bpénifd arsRhaying discisatgeonpening

Cir er ~wor the, m ddl e area.w. thj
of &he dirstsNeet qec@"v@ﬂ@@rblﬂ q@&aﬁ%s%v%ﬁ‘@ ediyi rba{%s%ﬂ%ag'om
thebpgat poseidt aotgecehamtiert hi s deficiency by using a
nozzle that fornms a full spraying cone. | n addition
to the foregoing, nozzles of this tlype produce a spray
Ont tiaé  cltvers hand, staridgst SPrayinghBOZEleS efOl‘oﬂDI‘DHUCmﬁza élqwd

mu%éf‘%ﬁa‘%}vﬂ 'Iﬁ;ﬁrlbp%\rﬁph%%z%sf ukin );F%’@o th!e%j er‘”@ﬁéﬁ‘nber

e swrlin ver

e an
insjge¢ber aozales ar& kpowiyh Everpeithe @c@\gﬂgfﬁaﬁsuﬁ%méwh nozzles
caﬁ @sn ﬁrdsfeja g@b@yuhq’oﬁm Iszggz, dVisipR, “swidls’heeed vse the
ce

waa@aust pas ed %e%%%lﬁ H'B: = 'g?vgnﬂo%psw&s 4 Bhe mist
spredys ¢4 Qﬁ@@hawgeldsouat@mthé n@ez|e54 amhosbisolan faghionedn this

' caq'ﬁr}\é l Veﬁhéhﬁggé%@ﬂ Jrlaléaftjé?nnbﬁhéagbr%?/t pfﬁdé@é@aéjs seen

area, espéec
perpendicularly to the main spraymg dlrectlon |s circular, in other

words, the middle area within the spray is not covered but remains
void of mist. It has been possible to correct this deficiency by using a
nozzle that forms a full spraying cone. In addition to the foregoing,
nozzles of this type produce a spray that comes out straight from the
center of the nozzle. This should make the spray a full cone. This may
work if the swirling circle is not very large and the pressure is fairly
high. Experience shows, however, that the middle spray forms large
drops, and therefore the mist produced by the nozzle is not of uni-
form quality. A nozzle applying such a solution is disclosed in US pat-
ent 6,129,154. This solution, too, involves the problem that the mist
can not be spread over a sufficiently large area, especially when rela-
tively low pressures are used.
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tively low pressures are used. Especially fire
exti ngui shing systens using water m st require a spray
wohede/seser s a sufficiently |arge area. The spPCTEI205/000509
nozzles used in traditional fjre extinguishing systens
are provided with a barrier aate pl aced in front of
the spray di scharged fro t he nozzl e ad to
ESRAGalprie GYONuIPANgeo B SRR SR o misE raguITe @ spray
that &bvéréﬂ% wftt@fﬂsﬁy neg éeaﬂfwdﬁ'hlengpl'mlmhquzd)m emsed in

coligh e SR E T B o pate

platkd mnzﬁomtheeﬁdthéhspm,j alischarged froesethe i mozzlei figad to
spnj%gg tagsé'%@ogplla % Je%e‘@dcﬂ'i’%g?éﬁ%réth@f‘n‘i@@Ihke and

eto a% eous spra f
thase 992@@ @\aéks mwca\vgethsrﬁép lemydhatHbey lgave ﬁoVO' in the

mnéﬁreeaa(#e*ah%f"tﬁé SPIRy, APk ﬁbeekt%glmmmgarrﬁ@dm gan be

rage i s achieved and,” on the

SD@Y@@( gbfg‘%t? nggz{ Ega he flow of the sprayed nmediumis

about the sane in the whol e coverage area. It is thus

080 0E0 s Gl B B CFObEE S PR A e
of sbjwionvehatf malees riv gassthiei t0 tprociusst 8 horwegereous spray
thalPReShfad Qr doBrbR HRANERIUSTENE inf € ?E'V%e?ééneﬁ“% mist
oven aaaufﬁc@retl\sdaugeoaur&aararw §6z 2hat fargeee Mmist coverage is

acthieheld gRH| 'th Eﬁétoﬂh%rwl §d)|thaﬁtt'h*eeﬂoﬁpbf the sprayed me-
[ rief description

ayl n
LT RarRDOHE Hhe SRR e WHOIERAvRTAas PESR i s Hus also an
airi @y aeikare 2¢Gti mo tdatallddrvoigst dnee fefitriat then spfayimg pattern

e
especibtiynfaranse dpreynrection veith| redativebf fow prasssipesay Yet an-
otl‘géllre gc'ﬂl]ésﬂv@" <§1h 55?9%%'9%% 15""’83 é(’ﬂg%vbhé §d\’uh'o'n”90r a nozzle

I1oONs O ﬁ_@? diu
forused inofipefbaiidact thah @r@SWéBVt%J'{E%d é‘QErF ﬁ@lfaymg of wa-

terRfisEbY a preferably honpgeneous nist spray spread
over a large area is achieved. The nethod of the
invention is additionally characterized by what is

Bri¢éfdesdription iof the iAvefitionozzl e of the invention is

mai nly characterized in that the spray

The method of the invention is mainly characterized in that, during
the formation of the sprays, the medium is set into a swirling motion
at least before the discharge opening of the nozzle used to form each
spray and/or at least before the sprays are mixed with each other,
and that the swirling directions of different sprays and/or of the me-
dium used to produce them are opposite to each other, whereby a
preferably homogeneous mist spray spread over a large area is
achieved.

The method of the invention is additionally characterized by what is
stated in claims 2 - 5.

The nozzle of the invention is mainly characterized in that the spray-
ing nozzle comprises means for conducting a spraying medium into a
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ing nozzle conprises means for conducting a spraying
mediuminto a9 first spraying chanber in such a way
wohede/obks2sprayi ng nediumis caused to swrl i RC&Fi2008¢00509
direction, and neans for conducting a spray ing nedium
into a second chanber in such a way that the spraying

di d | d i
firsh SpsaViAG T AMBEToPh T & Bk dTan t9 by Bl mseia
cau*sE% e diwir igoavigsstddirettbort handi meta nshéorbeend ThdnNg o SPEAY-
oL R by g srng
metnvenisi cauded touswird i asseernd @laifﬂCtMaWhé‘é%éS SUgﬁFﬁft'a”Y
opqcﬂs“?ﬁﬁb 9\@ Wlﬁﬁglo“r’ré&ldrh%f'm@%é@mml tohvepessiribethe

that covers | arge area and has
firshechsonbarl ed voids within it. By using an arrangenent

where nested, radially adjacent sprays are caused to

swrl in dlfferent directi S
Therei9zzde r @ tthen IYEMBeN da, aa{ﬁ qf}} Q%igg§ﬁ28pro dyhat |
staPegsht\8irhe Pre18ent the formation of void areas in

the inner parts of the spray, even when the pressure

is increased. Using the nozzl e head of th‘? i nven,tion
Thé tsdlatiors sifbttes tinventioncBas rustergisaFigNificani: adupjtdges.

Usiil, Y5 R B e reyo$;mf§ veiftion s podsile o pro-
dutdea repraye th@@dcwefsh@ 1K tar@ﬁ ag?:lvg\q; ag%::l?éd voids

witFRaSit! Ltﬁ nBagnbaerarfdenedvhere mdastﬁd;orm@mﬂy adjacent
sprayi

| f
Sprays; BEe ﬁ%]ég;oz ko sy{qﬁbﬁ'{ agﬁ&ﬁggﬁ%ﬁ%ﬁgozﬁw HPD s of the
méﬁﬁ”@i'rééﬁbﬁnoﬁmotldnpgt hastumeexpeciedhyproveel REESIS to pre-
CerR ML Ao GOl SRS e b st ver
wI*mr%laarpﬁedmlre\mslmaraaseég;k&n@ul'ya @p@gﬁqu&acg fatg&{nven(;
: @V@'@Ialf‘ﬂélsluuaa"orm an

tIOB |153(§5;§% je 'tB éP(?@%é‘tg%C'n@lstcﬂ?%g

e vy balCaltel ok ST e RBr it -
teﬁ]‘:sz Qpbéévi detai thaviridyzieheyade of ehieoirarerdia@mp Bevairt Com-

tach ra ereinFig. 1 presents a nozzle
pagt const chq%nﬂ'ﬁg'%ﬁggrﬁ%ﬂ\/? cross-sectional view,

In this context, ‘spraying nozzle’ refers to a nozzle combination or
nozzle head that comprises a spraying nozzle combination according
to the invention. |

‘Relatively low pressure’ here mainly refers to pressures below 35
bar, typically pressures below 25 bar, preferably pressures below 15
bar, especially pressures of about 5 — 12.5 bar; in some special cases
even pressures below 5 bar or over 35 bar.

Brief description of the figures

In the following, the invention will be described in detail with refer-
ence to an example and the attached drawing, wherein
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Fig. 2 presents a cross-section along line Il-11 in
WO 20P6/0p4082 and Fig. 3 additionally presents an PCT/FI2005/000509

illustrative representation of the nozzle of the
invention with the directions of the sprays
schematically indi cated. De#ailed description of the
i nvention The figures present a nozzle solution

Fig adcpretianist @ norzlenyecardimg tOhihendirvértinsaih congs-secdonal

VIe\ﬁ frame 1 with an inlet 2 formed in it for con veying
a’mediumto be sprayed. Forned in_the frame are

Fig+ Rryeaent & eFossorrebonomosg lime Idiindidedd arda

Fig rflsfasc%mn%wlvcbpéséﬁtseaw;Mas&rﬁe'fve C@]ﬁrefsﬁgagglt@wr@f tsenozzle
of (4 TSI SRBSERS ECHEBn Tt o gPheYS SaRBERaTy indi-

catédzzl e chanber around the first nozzle chanmber 4, at a
di stance fromthe nozzle opening 5 of the first nozzle
chanber. I n the enbodinent illustrated in the figure,

Detaited tleaotdptiomsottie ifveationpper frame 1' and a | ower
frame 1". The lower franme 1" is arranged in the upper

frame V|n threads fornmed in its bore, into whic
The figuses RNESEHSUMNOZZAI6SeddE0BfagaRs dighdo m%n@Vfantlon The

noz/z\!é ﬂ@@@dcoﬁﬁm@es@ Refizonert wﬁﬁf%ri rhlbbez emrh@éj et farcon-

veying 3 redurerrbe SPNE o P iedan Ehe R fae thebetsn22

for Q@mﬁlelhct%n Ehethem@lzmli:da@ir’eo ian mddiumzedrd bodyr 8r ieguiva-
enf SERbFobAS o B SIRRICLo By HICCh b 1q 988 o secon
noazintchacobedi g whichi greferabiy eln@ér beiem fogmecwes parng-like
noizfé Eﬂgnﬁtgémgﬁﬁuﬁdtg%@?l?%lﬁﬂoﬁfl%ecﬁé’%ﬁfé?s the é“?i@ﬂa%ce from

rt o
them:zzle QPRMEE 5405§h§eféif$t| mpza%@ qhagnb@r. J,na na @@%@@!ment

llluét?étecﬁlrﬁ Qh@rﬁgﬁﬁé the f@ﬂé%ﬁﬁﬂ"@ﬂ"@ @ﬁhhl ﬂppéﬁtfﬁalﬂéel and a
ong TPue 20 i o E RS 4 b gngd B PR o 1
oWy oI do Farah L 13 ALTANYSE 1Bt Gpret Tame

in theastls doenfed sh itediors, ¢otwlwhich.thfppdsatHey cosener-dhreads

0, ul Vi
of tid SR HRECE M ToBl IRl sHECIoEe BRI, the em-
bodiedininin i@ Bhis spnayzlegbedyrbayithh b«y@&:ﬁmweﬁt in #afar the
noZfé tdhwérﬁegg%rﬁ@' bh 89 Athie? ﬁ%rﬁactfoa rﬁ@hﬁuhﬁ@oﬁwlt%n The
e nmedium | n a/ 3 \rln\g1 WE ¥\4 n%

innagMEsEPare N §laam%?de§gp e i i fish Nogzteghamber 6.
The firgbeiczzlé rcHarabidrr §tis mainly cylindrical, and in the embodi-
ment according to Fig. 1 it tapers in its lower part in the form of a
truncated cone towards the nozzle opening 5. Arranged in the upper
part of the first nozzle chamber 4 as seen in the figure is a plug ele-
ment 8 to prevent the medium from getting into the nozzle chamber
at least partly via the bore of the cylindrical space. Formed in the first
chamber 4 is at least one first medium conduit 9. Typically, several
first medium conduits 9 are provided. The medium conduit 9 has
been arranged to conduct a spraying medium into the spraying
chamber 4 typically at least partly tangentially so as to effect a swirl-
ing motion of the medium in the spraying chamber. This swirling mo-
tion is visualized by the arrows shown in the chambers. In the first
chamber 4, the swirling motion takes place in a first direction, e.g.
clockwise, as indicated in Fig. 2.
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chanber 4, the swirling notion takes place in a first

wo 20bdiRGdshon, €.9. clockwi se, as indicated in PpcgrmboIhRsoo
first nozzle opening 5 opens into the m xi ng chanber

15 of the nozzle head, from where a discharge opening

14 leads to the outside of the nozzle head. A second

sprayi ng chanber 6 has been forned as a ring-1like
Thenidustl rozblenbpenin® undnans imh@thepﬂwnggcbamib@r 15, of the

noz%‘f‘et ﬂeéd"""f‘tldmzﬁlh%‘?‘@aé Q?rsiﬁ‘@l;go m%}er %dé écUﬂiE Basside

Fromthe Tin
of tlﬁ@rﬁ@lazek@e@ﬂem ng Ieads into the m xi ng chanber 15.
The lateral surfaces of the chanber forma ring-Ilike

0 q(ieni n égltffé ndi E% c%%fﬁ?e efg'e ond Sé%yai Eﬂzi-iﬁgb%zzle

chaﬁ'ﬂjmﬂalrcamdi)thegfimmlﬁ ldlanbbeas,twmrneas.eabrzo separat-
| S

ing B8 LRSI . B iR, BECEN BB LE R, Lt HiR8 prze

chasjbarybng mlhgﬂhdee openipgdebds iato thasnixag camber 15. The

lateFé‘i”&?ngE?%egfl {:ﬁéFnt?erS HnH'a“HnﬁQhkﬁrbngénlh@elwﬁ‘éﬂdlng

e secon spra |

fromﬁ@ﬁﬁﬁ@?@@ﬁ@ym shapmees e cwr Hy® hgidRargmeer 15.
Arrahﬂ_:)/é‘d heefhardeimry §p?a dine thatrhges% dyi 89 |eBdt WA second

h th t I
medjiifacegiitet b i Setie ey BrEfit £ Frs hdn ar-
randed b chadber theisprayimgvaedium irftostieaserayreg whainober 6
tyoit 15 868, b3l O S5 468 2SR Spiop of the
meditbods meeduoed e thegse@gn@ spoaying nbamber iir.eE@tagdium
conljlItk, B¢ ffithe? gg{:&a{d%gﬁn SeLharhber & @gV@y¢§gn iraRged to
dlre§hahﬁespnawamgeﬁ@ m@%%gher@@'@bgﬁdnw%an@/ayhmﬁiean@p-

os&@fj?\klh‘ﬁnr aﬁﬁtec%ﬁirﬁ){‘bm;\gé‘fﬂc@bglie l“sg\élﬁ{‘ ﬁ%ﬂgﬁt@ﬁtlr@gi he themﬂrst
| | S S | 1 U
chatdifufh 15 BEhTRY St HcERgRn N8 ITIRLLOTD dalkesr PIRgedl the
othéo dhazutiort, sbeh sas ay.gnaowttevalockwisdheas pitlagkbraged in Fig.
5 chanber typi cally at least partly tangentially so as

* to produce a swirling notion of the nediumin the
third spraying chanber 7. The nmedi um conduits 11 of

In th'éeeﬁfﬂécﬂn%ta}’h '%Hecf‘nggﬁﬁm i ﬁ@%@%}ad‘ﬁé fb’?@%@nt@d that ad-

di
dltumé/l?sf mméﬁféséé‘ Hhited SRnaYing chareber "12 eattF’VéP $praying

chamber 7 is also a ring-like chamber that encompasses the second
spraying chamber 6 and the first spraying chamber 4. Arranged in
the third spraying chamber 7 is at least one third medium conduit 11.
This medium conduit 11 has been arranged to conduct the spraying
medium into the spraying chamber typically at least partly tangen-
tially so as to produce a swirling motion of the medium in the third
spraying chamber 7. The medium conduits 11 of the third spraying
chamber have been arranged to direct the spraying medium in the
chamber 7 in such a way that an opposite swirling direction relative
to the swirling direction in the second chamber 6 is achieved. In this
case the swirling motion takes place in the first direction, such as e.g.
clockwise, as illustrated in Fig. 2.
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to the swirling direction in the second chanber 6 is

wo 26dhcay2d. I n this case the swirling notion tpakasdakac8oo
inthe first direction, such as e.g. clockw se, as

illustrated in Fig. 2.Chanber 7 has been fornmed mainly

in the lower part of the upfper franme Y1 where a

ring-1ike groove has been machi ned, so that the outer
Chamibaruiff besnbeah farnied emamlysinldhedmseofpaitieofytbevepper

r{m ter.wal:h .0 i i [
fram i e eI brpdfe MY Eer kLA, 8o fifar the
outerndreugieeentink supiage aad sigle epgeshot dhepgegovadorm the

oute@fwahq?f eRadrdmber didtikediseqts Hartowt ahdwappepfwainein
I r anme ocated. o

1" whi I t t he
the SPLBRN PTASERE] 14RE NGURS G 1RGSR oF dhentigd foray-
ing Wmdmis@of rhabgdrowsrtheaoutef welkof thablewer frame
” ar N e e | | .
1 idiclet el QfPeSith RLENE Padvas BPSH5 etk B fagatice
nozZle @periagopértiag been forensdlintihenldwenpartiodhenchamber.
rorrfeFEind ISk iy s e et s i b a8y e 1
to diseckadthied spraydo gasprayrddEonyiheiorering. iy tye solution
SR A8 MRS, Ut koSl sdphat 829" uiture
frompithe, ItENY aRGER! S1Caredsie GRS Th GxaBdS a8 an
oincﬁ;?%@ir{@dfé,t uidgﬁgrtthezbprdn,ewblmwl‘;’alsi@emwsrmhﬁzheu’needesult
out _a Lr sSpr.aylt n a I LS. Ca
that Sl SRl Aol horidse S50 qoi iy FESmhiEE 1 a0gace
shapof &.gedhemaromuiof & openhenibrieda. iintsormer agibadiments,
7 ' t | gt :
che R0 Tehg ISR B IHIERNER JOBGALE Birding
chamg@a 7nlnithig icgrei t§e uppef feama Regd ot keysroviged with
charf Q- Wpaeest éﬁﬁaasn%cﬁuﬁg!’cﬁﬁﬁu_itofrd@hi e anfdtr stoSePpr@ying

Is.wthin a second medium m st spray S2 at |east at
chamRErshr ayi ng point or near it. During the formation of
the sprays, the nediumis set into a swirling notion

at | east fore_t di_s h i_n 13 0 h :
e Hast PR, ob S Trl PR B RORHE, LS oRayty U Hfnegium
misthefapeaxialhe aspredisnsimiss2usae imificedighting.ebie thetmethod, at

. : ons : Cont o _

cast e MU st ostistaeaft caihie twaptoush sy o i
withi s geRopdh@ediuienBis: PIYePer abl§asiorbdBReBRIE ¥iNgt POINT
or n&BFay, PRIFRRf tRE Formdthsg ©faheaspeaas; iy etkedilim is set into

sw.rlin dlretlon% arfe . .
a swn\ll*\fmg m%tlon at least before the discharge opening 5, 13 of the
nozzle used to form each spray S1, S2 and/or at least before the
sprays S1, S2 are mixed with each other. The swirling directions of
different sprays S1, S2 and/or of the medium used to produce them
are opposite to each other, whereby a preferably homogeneous mist
spray spread over a large area is achieved. The swirling directions are

indicated by arrows in the embodiments illustrated in the figures.

| " According to a preferred embodiment, the method further comprises

the formation of at least one third spray S3, within which the first
spray S1 and the second spray S2 remain, at least at or near the
spraying point, so that the swirling directions of the medium of each
adjacent spray S1, S2 and S2, S3 are opposite to each other at least
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indicated by arrows in the enbodinents illustrated in
wo 2008@cdosgur es. According to a preferred enbodpoemi2003/d0esoo
nmet hod further conprises the formation of at |east one
third spray S3, within which_the first spray Sl and
the second spray S2 remmin, &t |east at or near the

spraél ng_ point, so that the swirli n% directions of the
beforstitim BisdwsBcagpansd Ipildy Bp, ofsthanaozde sgedro form

eachRNSH BntPoratheabhperate teaddiatene sprgydischenognd S2,
0 enu;%&g _€h3, 1% the nozzl e used to form each
S3 %‘g‘? & pdgh gac Fhefore the adjacent sprays S,
S2 and S2, S3 are mixed with each other. The nediumis
f i+ h h r f, the ' :
The Bed i Jbnfod 1BEAnE A0 2le, Chafyted o o BF Al Rprayino
nozetet forming teachrsprayndsefsrt piedneeza swirling motion of the
medieRA Hore 3N G2 IBRE Mflg7 disbhate dpéntritesiatdors.

the first spray is delivered via the di'scharde
opening 5 of a first nozzle chanber and the second

In téer ﬁ}etﬁ%r?;intget ﬂBsTtdér,;slIa;hSrlgE QEBEér@d 133 eheadisebange open-
. zzl e .C er r_di e . .
ing A5 4 itat digste sham st b tRE SN SEPY aringp the dis-
chapgadpening 13 oha secayd mpziile edtarabers dineolatdsr whecharge
kLSt KT PAle h prayi [ i ; -

opepifig! 130344% DR RS:Rapd a3y SBen RELHE, dfettion per
pengicWprie boe Ansaying KiraGtiamt s8R QsEds %@Jlrétfncazﬁée open-
ingW.th aninlet 2 formed init, a first nozzle chanmber

4 with one first nozzle opening 5, a second nozzle

chanber 6 with a ring-like discharge opening 13
Thessprapundi meditie s ditarideonaanixigirefoft ddiduidandazgas.

chanber, and at |east one nedi um passage 9, 10 from

the inlet 2 into each spraying chanber 4, 6. The ]
Thesgpeaying nozzleeot therinyestitpasenprises adiranee ilnyvith an in-

let SPFBYHEH TRAWM T fiFst Hogzld 'dHarkPeRY 4N AN ABRET fifstS Pozzle
as to_cause the spra |ng rreo‘lum oswrl (n a first
Opeﬂ‘i“ﬁﬁcﬁvoﬁ,s%?féﬂ%efg?%g@o hambemn C\fl|twgaarg}g~jglqendﬁscharge
ope'mﬁguﬁtBLrswmmdm@thé_ dschirae dpariay 6fsthasfitst nozzle
cause rayi med] Ng a :
cnaVE, S5 SLIBAHE S RUELIR, BUEEberR SRR e et 2
intcseachisprayim@chaonbef 44 e medi um conducted into the

first chanmber 4. The spraying nozzle of the invention,

whi ch, according to a second i .
The spraying nozzle comprises means 9 for conducting a spraying

medium into the first spraying chamber 4 so as to cause the spraying
medium to swirl in a first direction, and means 10 for conducting a
spraying medium into the second spraying chamber 6 so as to cause
the spraying medium to swirl in a second direction, which is substan-
tially opposite to the swirling direction of the medium conducted into
the first chamber 4.

The spraying nozzle of the invention, which, according to a second
embodiment, comprises a frame 1 with an inlet 2 formed in it, a first
nozzle chamber 4 with one first nozzle opening 5, a second nozzle
chamber 6 with a ring-like discharge opening 13 surrounding the dis-
charge opening 5 of the first nozzle chamber, and a third nozzle
chamber 7 with a ring-like discharge opening 16 arranged around the
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enbodi nent, conprises a frane 1 with an inlet 2 forned
WO 20406482 a first nozzle chanber 4 with one fiRCIYFIRH/HO0509
opening 5, a second nozzle chanber 6 with a ring-Iike
di scharge opening 13 surrounding the dis charge
opening 5 of the first nozzIl& chanber, and a third
- nozzle chanber 7 with a ring-1ike dlscharge openi ng 16
dischar 46 OB i ORGRSSEEIY TIoHe hATBAGH 60 neeBgrayIng

nozﬂ@zébﬁmﬁt‘?%@%t féas?h@néﬂﬁ@dsﬂﬂw IHYE L 9P S efy eF‘i'om the

one di um passa 11 fromthe | nlet
inlef §t'8 @%@EP&%‘YW@ EW@%@F 6 *7. The spraying

nozzl e conpri ses neans 9 for conducting a spraying
[ . ' 4 . .

The SRHAVThGC gkl oshRbiaR S MeAIE S 1o o e pPufd &%spraying
mediurmedntothedinst mpaaying chambenduso iasgta capsaytihegspraying
medlGMH 48 EWIH e ﬁﬁﬁoage%%ﬁy'é‘rgd%@% 1@ ?& génhﬂcting a

cause t éh ﬁ
sprawacmemumn the sagendaapraying 6@96&%6@@@0 cause

the §]M*é¥ nﬁﬂedﬁﬁhlt@nsmrl tife KedbHA gradtibhedvhizhoist Sighstan-
fir neans ,for con

tially, dRpaie donths swiing Dt o i Agdiuph S fheo
the fiassehtheberdi, und additonally mebesfforstortiucting @nspraying
medhf it SO SrkiablE 22 hrds 8 Gl Bl swir
in the fust gliredionwhichds mrprsite tochel swdring siermtiqre@gtthe
mecﬁﬂﬁ‘_\ %‘Pxidﬁ@tééjﬁ@@%h@ sek%ndléhémﬁé’rgb whi ch a spraying

mediumi s conducted into at | east one nozzl e chanber
at least partly in a sub stantially tangenti al

Accaelidin th t®rn enbodinsemigythd meeardi 9Mii0s Betcornperse at least
[

one iR A a0R 00 o E FHEGHER, IR seP8Vridaiegiup s
condiboied antavatslegst aneinazale kbamaber ditr Eastopadty iotd Gub-
starﬁ C}h%aﬁgéﬁf al At Yﬁ'&hlse\{vagz thes é’éhg:gﬁ%%fc into a

nown i n themns arran
SerélﬁQaWﬂBOBhﬂh‘d'éhe S8Ry ioguCBaaN BRI+ laNsl thtﬁ ireatieh elfe ap-
peaﬁspl’a@YaaéiWH'hntghmcﬂ:Mﬁ detHé‘%pFayrEt%u@%H emg)bawanewom the

maifodgrron of gosien 9 FBELHbeRT cAlterBaaleR: iyE RtFsile to
use i wtoondierhedts kmwiheins pthaynsaigesharbangedr mnthaespraylng

ca R STy 5RO ot ot éng 3hr B4 R Higtaas of
the main dieestionagbarotion.

Each chamber 4, 6, 7 comprises at least one medium conduit 9, 10,
11, through which the spraying medium is conducted into the spray-
ing chamber. From the solution illustrated in Fig. 2, it can be seen
that there are several medlum condmts 9, 10, 11 leading into each
chamber.

In the embodiment presented in the figures, the spraying nozzle
comprises a mixing chamber 15, and the nozzle opening 5 of the first
spraying chamber 4 and the ring-like nozzle opening 13 of the second
spraying chamber 6 open into this mixing chamber, from where the
medium sprays of the first spraying chamber and the second spraying
chamber are passed out through a discharge opening 14.
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I n the enbodi nent presented in the figures, the

WO 260850830809 nozzl e conprises a m xi ng chanber @#&r/FRO6K/G0BDY
nozzl e opening 5 of the first spraying chanber 4 and
the ring-1like nozzle opening 13 of the second spraying
chanber 6 open into this m x¥ng chanber, from where
the nmedi um sprays of the first spraying chanber and

Thet tirdesprayipgr ehpntpeshdnbes aréngdicedisthange opghing 16.

' I i i Ian v4
e SPIRTITRAOE. el S U St o et o
Mg Ol MG R SBTOREAThES GUIeRi0ea IS AR TS
arral_igemie_tﬁt A@ﬁ_ﬁona;yosﬁbléom grodedel a sprdgsietds typically di-

| ; | -ar n e S
recid e ragt Ay <R AP SEIRVIRS Shreby Sarfoifsliy spgeares
to wihich tharspriayspoéitheuirsipneyze end| g sgcond nezzletare di-
rec%ﬁjCh the sprays of the first nozzle and the second

nozzle are di rected. In the enbodinment illustrated in
Fig. 3, the nmediumspray S| sprayed fromthe first

RO AR TIEopLeR: B, o e
froraiie, brSt SEE e Eh i LIOTRE o ecicalSads the spray 52
froraptiey secontdi $prayiagsghanblerdnad hieg-fiked comicsli spray, inside
. [ . .
whiEHIRE ek Spehy' S K SRVRE, TE" B e, Brdl B, third
sprayingy cBanaber dprayéng-likeespoay | %3 repigaids over endeper area,
witrlmhe\hﬁ éwltMefm*fstasLﬂﬁgvo 1 hdTBHE WBOMH Shedy Stlznaﬁe 8prayed.

f
|
lquid or a m xt a liquid and a gas.

firefighting applications, typically a non-inflammabl e
The ht@!zizﬂa Hagh i@Snt%ﬁ@dlédtm@feﬁablbﬁ f@TJlaesFﬂayin@- gedium con-
Lnitr n, are used, . i at.ur 0,.pos A
sistlig, B Aeyadiet t " omiis) 8 2 VELR & et . Firerigheing
appiipatipinsg typicaley mepohtinflaen medipriigeidatsucdnses water, and a

ol - e Z r e Gl
suitgbldidacende nfubosh: HIE°Retf, 1106’ fofuidhoBlsd BaBsiie to
usecolitasi gaste appiicaple it SrefebEing:i ons in which the

swiriing directions of each pair of adjacent sprays

about the axis of_the in direction of tion. ar
Theaptay g BRsel feekdirdercromniirs Y Rashanfing-fie noz-
zle desangébedn a tireld lavgar ithan then d;sw\es'gleud)penir;g of tiee third

ve r . iu . s

nozgl§ ¢t L%?Ogg?ﬁvy@% il gpaetoRibidfoRE i i the swir
ing tdireaiiens| eic eaght paitaobladingeat reidys: abprédheaxis of the

mafrC UAEEMoTE RN otRIME RS TRLIEGKIM Sposite can be created in the
manner described in the invention.

In the solution of the invention, the swirling motion of the medium in
different spraying chambers 4, 6, 7 has been arranged to take place
alternately in different directions (clockwise and counter-clockwise),

 so that the swirling directions of the medium flows used to form the

sprays in each pair of adjacent nested sprays are opposite to each
other. An unexpected resuit achieved by this arrangement is a uni-
form and effective spreading of the spraying medium over the spray-
ing area of the nozzle head, with no substantial so-called voids. In
addition, the swirling motion of the medium causes the mist to pene-
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so that the swirling directions of the nediumflows
WO 206064080 form the sprays in each pair of adjBCERLR005/000509
nested sprays are opposite to each other. An
unexpected result achieved b{ this arrangenent is a
uni form and effective spreadifig of the spraying medi um
over the spray in%_area of the nozzle head, with no
trateusfiestiviely, soselutianl vesydeelllapplcrble for, fireighting being
thuSWcHiév@goti on of the nedi um causes the nmist to
penetrate effectively, a solution very well applicable
for firefighting being thus achieved. | n Fig. 3, the

In Big. a3/,|8_tlﬁe§ cspbr@iygc,f ﬁ’lf(oeﬁt?iﬂ@tehﬁm&rﬁeydrfenmrh@ﬁidﬂqally visual-

. . SU | Z r n . [ ay.

ized 555 BEORER e SRy s i JRIEE Mot p0 2B 53 3Pl sy from

thesgecpndSBozztenlthel4 randi spoay 1S3 feml the itbirdonpzzleoledIt is
iy . ! _ :

to WESOIE Rt i Al sCHlpRdplag il iceris, pedneEhane

SPraysy Sy lags 21Rnd p 1 s raEh tB0dAAES he Y Jeor Aayerage be-

ing $RA0sGREhiaved. inTiee epkrkdahga¢opiicdingrdaivention is very
well suited for use for the spraying of a mst of a
fire extinguishing nedium especially for the spraying
Theohowatehaddtof e inventienhisaderg wellt suitédrfarsase for the

e haad wentien s e ;
spriBEE 7oL it GERLFRE SRS RIAG ek, Sipalyfor the
sprowincaoé vwatesr alist, Thediozahe heask kusuiedyisir wse eppgstally in
co ni‘(g%tt)igneW% efelaBhRY d8vPFhedRIrR! BréddurdRl RS ULBPKIRR Bes-

, especlally pressures of out -, 12. 5 bar. .
SUrRS SBRSSHER BEIQWLES bas TR GPESEiINUSEa: JSPEasSUsES typi-
calltv\lg@ﬁe@t%réﬁ;bt;eétshdre!sSb@lb:#{v 0Fshte, pf@flepabb,omrtaks’;dtm@bémw 15

e _arl. a | nve S-Nno -
bar e Iall < PEESE I o BB0ME BUE 2RaP PE el 50708, Special
casesg ewenhpressrescoplovot baeoclcars3phdent ed bel ow.

Features that may have been presented in the
description together with other fea tures can al so be

It invioupaicateeyperssm skiledotméne; arthtalsEhe ynventiopgsis not
ImBNS meSAAN: dosiisdnro s snmayl o
. ~1.nv [ . u S [

ed WAL B oSaR. PR CeHDsr BrEsenfEy heiglY Bebkilkaghat
ma¥. hévediden gresesped)innthe desdripbiom Smggﬁﬁ:reWim loghar fea-
rorfE QTR b 5880 Rl RENPHAMeath SR AN, 1t i
also icosceiyable {mY ajspraying mozzieaseardieg to the invention can
even be produced as a combination of separate nozzles having the
_required properties.
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diumm st spray (S2) at |least at or near the spraying
wo 2sjostos2c har act er i z e din that, depcimRodsn®oso9
formation of the sprays (%l, S2), the nmediumis set
into a swrling notion at |east before the discharge
opening (5, 13) of the nozzle used to form each spray
(S, S2) and/or at least before the sprays (SI, S2)
CLAIMSHi xed with each ot her, and that the swirling
directions of different sprays (SI, S2) and/or of the
medi umused t o produce them are opposite to each
1. Pom@thoohﬁ@rquraal@@ea @gspmhm@eﬁaaagla«ma gwdiym mist

useéﬂheﬁﬁéﬁ?g’}@ﬂ‘ng, lﬁf%l@i Qﬁetﬁo@fét' I%‘é%@ tv?e s‘bﬁé‘i‘/"sh@ﬂ medium

mis{ 58, (OrATEdhe OB RN A fE S SPESKHS 05ES MERis e seFand dne-
diurat mhﬁasprawle(%)l atl lspstagt EBNeamthaispralying pdiatf crisa r -
\ t

a c Sz £) i IR o3RRG e RokahoR) of B Boplyd 153! s2),
the anedictn dasaif inthea svdriing @notsaaratatﬁa@cteta@fos‘grme qgcha rge

peghd NG, S 3)S%2= REPAS LiSed & &dfh Ok rdye a1, 52)
o CRIEb O  (T
andz.gigﬁctgﬁ]g?@ﬂm@ difdcticrs gn?ﬁgfe&%p@&m%m taimd/or of

I

the ety 't Used 19, PEOHORS "FRGHT ¥t chafy Gifer
wherhbynazprrea‘ecahwoéromégeaeom}a ofist sprayrsyiread e a large

h spray in such a way that a swrling
are%n?)% ggﬁ% ‘he nmediumis set up before the nozzle

opening. 4. A nethod according to any one of clains 1

- gietod Adordisy 1 Gl 008 414 e oltke B s awy i
thefmﬁ%hoa S Ther RO s 1. TOBBRLpIL npty least, Shel paird
5(5'36); geitbpenvhicH Bk ﬁfstaspmor(t$]rboazlldethhaw@mnd spray
(SZﬁ‘ﬁs%@'a?r# Bt e s P3G o1 o Ryl Guwiriing
directiondi ofethé onegiumpenticachaadiacenkspyaldhg S and S2, S3)
arezﬁﬁ:f SR o éa@i?t&‘?féra&@?éégtnlef&eaﬂéle Qﬂ§cﬁ’ér ¢ Agenidg- (5,

13, 6k Ghths ROFFlguiee oo iaAc SPTaY [ANAMGT abiFastghgfore

the @dljé’cérﬁlf aprangs (827192 aeen®2| S3)cmme firee with sath ather.
et (2) formed in it, a first nozzle chanber (4)
with one first nozzle opening (5),
3. A method according to claim 1 or 2, cha racterlzed in that

the medium is fed into the nozzle chamber (4, 6, 7) of the spraying
nozzle forming each spray in such a way that a swirling motion of the
medium is set up before the nozzle opening.

4. A method according to any one of claims 1 - 3, character-
ized in that the first spray (S1) is delivered via the discharge
opening (5) of a first nozzle chamber and the second spray (S2) via
the discharge opening (13) of a second nozzle chamber, which latter
discharge opening (13) has a ring-like shape and surrounds the first
nozzle opening (5) in the direction perpendicular to the spraying di-
rection.
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second nozzl e chanber (6) wth a discharge opening

woO 260bBp408pr ned as a ring-like opening around tbPer/Fr2005/000509
di scharge opening of the first nozzle chanber, and at
| east one medi um passage (9, 10) fromthe inl et (2) to
each sprayi ng chanber (4, 6); 12char act er | z e d
in that the spraying nozzle conprises neans for

5. domeiecdngceotingy th @ me ofeu Rl ichaiens He f i s€ arra@mge r-

i z 6tRTRetha¥the %pﬁ‘é?h‘@ redidfat d Nguidioryd MEixTRAE W a Siquid
an(faused toswirl inafirst direction, and neans (10)

8r9 %%nductlng a spraying nedlun1|nto t he second
chanber (6) in such a way that the spraying nediumis

. BTG 1k, N PR PR S (2) o

in ithe fiesl mzzén Sabent(d)t withe pnet ﬁtstaﬁ@azle( ppenmngA>5), a
sec‘éfh@ahbﬁﬂle”@ﬁéhﬂ:é\%eﬁ difte & Qistizd éop@fﬁuﬁ r laBPFoﬁnéd as

| h
2 ring ks PPBALTG mrwr@ﬁgﬁﬁeﬁlsgh)g?éék&%#ﬁ%gﬁath?e”%rsfc’ Rozzle
charrnberﬁanataitr awtsondanddhahapgssageidndO ) FomrttheSinief (2)

to bAen: Hahing, AR ERe ke Bactlid KL IR G ! ol B the

spraying mzlmlocxinphlaﬁ’seme(ans (8) efocic(mdm:)tlmg]aa spiraying me-
f d

dluFF?di'n@H‘ogl e Sfitt t@ﬁ?@gﬁl‘ﬁr rdhdrﬂgér %4)5% b?@lt‘ithéorvrveamh%'ﬂ the

Spréblﬁtﬁjd’ﬂ@@“lﬂw d)StQ?éJ%l:c?ﬁdSWFfédﬁeﬁ {65t déreciianr aichgneans

(10)o8H eopgaetidgng ép)ra@,/h MMedaim/int® the srec@nt@ cRamber (6)
e a

in b roupdIhes e SR ihg hre%miﬁ ERIBEA 6 Sl F5¥ second

directibnmwisichoisdsobethmiially atppesise tonthemwiringhditieetion of

theglhéeog@ﬁ'g) ﬁsﬂg_&/ﬁdi ikt t:?l‘ébﬁf;&”&}a%'b%rg?ggem i al

sprayi ng nozzle acc ing to any one
of claime 6 - 8 char act er i z edin that each

S@\hégﬁﬁ/m no@zl@ac“c‘é‘?@fﬁgsg:é alaihe&tc g |’?§‘E t&rized in’
tha i saroybs nazaie furBer i seaabdeash ot B iaber

(7)n0vzﬁb9e atisohdrge dperinyg snfroofndcd Hnﬁajnéchaegermaenm@s (13

andis) ot Setated Pasfibel B6) RIS HBE L RRRsPlt SncPac-
dntlolmallfyu measpr iy egnchuting g Hprawing haadibgl | inke the third
cheﬂﬂBéFe%ﬂpPr{“slrd&h( 53%331‘ tﬁé‘tﬁ%ﬁ@%@léﬁf 3y 'cfkﬁJsh%tPrEBeéw(r@)m a

S mXin

FirsBd BEIoR, WWRICh 1S PPeRss Ho tRuRbAHha e bcnte me-
diusPcanidugtedanbetharsecond chamber (6).

8. A spraying nozzie according to claim 6 or 7, characterized
in that the means (9, 10, 11) comprise at least one medium passage
(9) through which the spraying medium is conducted into at least one
nozzle chamber at least partly in a substantially tangential direction.

9. A spraying nozzle according to any one of claims 6 - 8, char-
acterized in that each chamber (4, 6, 7) comprises at least one
medium conduit (9, 10, 11), through which the spraying medium is
conducted into the spraying chamber.
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passed out through a discharge opening (14). 11. A

WO 2®poessng nozzl e according to any one of cl aP@BEFi2005/002E509
char - act er i zedinthat the third spraying
chanmber (7) has a ring-like %scharge openi ng (16).
12. A spraying nozzle accordffig to any one of clains 6
- 12, char - ct er.i z e din that the di ym

10. S rsiyayElg el aFcording fie any ones B SFHgs handerchar -

a ct@ r¥ za doih datsth@spradindacsplaayoffiisés @miiking cham-

ber; e Foh s oreriag, ) e FiesCRpEaus ¥ mper (4)
andstheyingylikeznozzlecepeding (1 9) afiythernseaind isgirayirg chamber
(6) GFed. intcPtifs Miking éhSnthér &4 SHEMEHRM 5rays of
S O U N I
pasfsbﬂséutgﬂfr?fgﬂ'ﬁb)diéﬂﬁat@@ gRang (Arnay (S2) are

sprayed. A spraying nozzl e according to any one of
claime 6 - 13, char - act er i z edin that the

11.shrspyapingradizate ascardinguialaoy eneioftclaamaf7 a li0gquibar -

a YT piangh HEAISIRRTHG BFGRAOY | Y A i
discharg@ egentiz(&6)ur t her conprises at |east one

ring-like nozzle, which is arranged on a circle |arger

than the dis charge openin f the thi I
12. A spraying nozzre agcor ing toga%y onée og]cl:lggmrs]oéz— ‘i2, char-

acterized in that the medium spray (S1) sprayed from the first
spraying chamber forms a conical spray and the spray (S2) from the
second spraying chamber a ring-like conical spray, inside which the
first spray (S1) is sprayed.

13. A spraying nozzle according to any one of claims 7 - 12, char-
acterized in that the spray from the third spraying chamber is a
ring-like spray (S3) which is spread over a larger area and inside
which the first spray (S1) and the second spray (S2) are sprayed.

14. A spraying nozzle according to any one of claims 6 - 13, char-
acterized in that the spraying medium is a liquid or a mixture
of a liquid and a gas.

15. A spraying nozzle according to any one of claims 6 - 14, char-
acterized in that the spraying nozzle further comprises at least
one ring-like nozzle, which is arranged on a circle larger than the dis-
charge opening of the third nozzle.



