WO 01/ 45799 PCT/ F100/ 01123 SPRAYHEAD W TH NOZZLES MADE BY BORI NG
BACKGROUND OF- THE | NVENTI ON The invention relates to a spray head for

pr oduci ng awl.d m st and preferably for extinguishing fi spray
head corrpr?vgjldr%}glwaggfrarre, an inlet 5 and a passage |eadi ngﬂé{éﬁg(f’& ast one
nozzle with an opening including a first boring and a second boring, the
first boring conprising a first diameter and the second boring a second
di anet er. YHEAD WHEENOZZE.ES MADEBY BOBINGIr i ven, in- tended to provide
mst, i.e. small droplets when pressure is exerted in the noz- zle. 10
Spray heads capabl e of generating m st are known in the art. For exanple,
US 5944113 di scl oses such a s ra head. In order to be able to spray m st
wi th snal | BAGFROUND & ki i@hbs the known spray head nozzl es

conpri se openi ngs [ nged.
Such a nec ham cal ?;g ?’ v@ﬁilcﬁhre‘fé’:%é P&j? exa@zlpégagir%o E?‘f'ﬁémﬁﬁﬂ?g

st at i onar yPI&i¢ ﬁ’?‘nS‘P\‘ﬁlﬂ)‘Ea ﬂ"%acme@fﬁﬁr ad-corapiising &l fraipei ag inlet. \Wen
such obSt ashé® passagedehding toai kastdhe nozzphwitikan Spbhing mélb&)i r£fiigee t he

ﬁ‘;‘;hghe{‘gybﬁ’ﬁr\\ﬁ gﬁd %@ﬁ%n&‘ﬁgﬁ? Ttné?{é{%%@g c%%)r% ffl rglﬁ‘%fl%ﬁgg rand Elﬁét nlnizl os
al so mean §$Féﬁndt W'@?&éﬁm%d@mqtﬁfe Thﬁowameadmogpleay Wheni dribes,dne fairly

conpl i cat etbndéddo poavidie mist| te.dEndll droblets WheREsKife ?é”'é‘xérﬂ-ﬁi)’m%@ n‘bEDpOf ted
in SpECIfI?’ ghozzl e housings nounted into the frame of the spray head.
y

Consequent the production costs of the spray head increase. 25 US
5881950 di scl oses PTABAEREs icgpabileselharngrating mistxarer knawn i thienatty Fodi sper sed

m st-1ike ékample, US 594441 3idischssies@ueh & dprapaeagous! y dispersed mx- ture

cause r 1 ui d | ip['ﬁy%?%%eé@ a8 o Wy ot MR sril BRI e e or -
ward end sU@4ZRse thg knewn spray kead pozziaﬁagmpaaezgpednwnmamm vauouse
dedi cat ed meBhavicali shistatis!are eréﬁgéd s(mn‘agﬁééﬁdn%l obStadRla ?néj'férc' oses a
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respect t ocal§erig@etespondi ng passageways. The re- cesses have a smal |

| engt h/ di aneter - Vghé® s\uhhcdbstéué@@aé ruﬁeuoa aarfskaéamé drawpack it tAht On makes
it rrpossg%géedl?c eﬂme\'\éﬁ’ g’ en&ygof eesspsrg{/ gad. II'Rls means ﬁaa?adfarﬁvgxlgﬁl ?"5799

PCTI F100/
fect is needed to provide a desired type of spray.

20 Said obstacles in the nozzles also mean that the structure of the
nozzles and spray heads become fairly complicated. The nozzles are difficult
to produce and they are supported in specific nozzle housings mounted into
the frame of the spray head. Consequently the production costs of the spray
head increase.

25 US 5881958 discloses a nozzle for discharging a mixture of a finely
dispersed mist-like fluid. In order to achieve a homogeneously dispersed mix-
ture throughout the spray pattern, the nozzies comprise recessed surfaces
which cause fluid jets to produce negative pressure regions inwardly of a for-
ward end surface of the nozzle tip. These recessed surfaces require dedicated

30 machining due to their configuration.

US 2813753 discloses a nozzle for producing a mist. The nozzle
comprises passageways which terminate in respective recesses which are
inclined at an angle with respect to the corresponding passageways. The re-
cesses have a small length/diameter -ratio which in combination with said in-

35 clination makes it impossible - even with high pressures - to produce a di-




2 rected mst spray with a high nonmentum US 2813753 di scl oses three necha-
nisns in order to produce mst. The first nechanismis to let water to flow

asynmetric ma smal | passageway agai nst a wall of s_at the )
pe- ri phery(%)%m%ﬁg nozzl e; the second nmechanismis to hav}éﬁ?ﬁfoﬁ‘t’anver gi ng

pas 5 sageways to di scharge agai nst each other; and the third nechanismis
to have a small passageway to discharge at high pressure against a recess
wi thout hitting the recess. The two first nmechani snms enable to create m st

at rel ati vielcied rhﬁﬂspf@&ﬁiﬂf Q,highillﬁwohi@aﬂtdmslﬂsmﬂ_3'793Vdf§|él8%_ahl!ﬁrﬂe’é\4ﬁécﬁé-_ pr ﬁfssﬁr €
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char act er i iftifig e e EREDTRE e firdt tnedhaflims éntbié td EledbHiistdattBRitidelj! anet er
that is 0.|1 to 0.9 tbnﬁ%‘ﬁt he g%ag%ker 20 of the.second hor.i ngé - "t he

| ength of PHEPTEPSUE. BYY e mist Ngs Jew momentun even [ PIEpie R ingIFased 1 r st
boring, - Tieethirdmpedhanism peodsices mistnly ifigressueepishigh.mately 1 to 15 tines
the diganeter of trhg isRGARH rBRtdd Sso 304 method!iBEfdrinid aMSdner Rak-t he
second borj| ng are at | east esgﬁqr}tlal I‘)((f' aII.l 8 ed. gnd the franme conprises a
mai n chandi@! @ n9Zgle A sHiax Begd Y Preducing a\ig ‘aég's t an angle fromthe main
channel so that flow of nmediumalong the first boring and the second

boring is B?]:Q[Eybgigmpfmm ehptiHEINVENTI®ONEeneral flow in the main channel.

30 It is practica I npossl ble. to gl.ve any exact n rical definition on
said ali ggment . b bélﬁg&?r{t insrdionsrelates 4o ﬁvayaﬁ%a@{'@@, canbf BL-| engt h
and dil&netdecedfverp ecbnorsically ént ipesenatnebriyrisensgid tdrawpachke aptd ewhibowever, in
the presmgph@mﬂamféﬁg Egi]béé g@gprg ﬁnQHi?thFdrHﬂE%fozlegeor%QQBg boring nust

not devi- ate so ch roml’h |r.§ Lon. of the |r§. ori.ng that the flow
of medi um from 35" REAEFitP GChiRye; $aid [Rbjest e sREY hedd of Ihe iENoRdS i ng.
Pr ef er abl phateeterzedriy doombipatios il whighr t han the first boring in order to

have the flow of R4 by Adka bildnidter FBRTO. 1SR, SRS thBdidmeR}

20 of the second boring,

- the length of the first boring is 0.25 to 15 times the diameter of the
first boring,

- the length of the second boring is approximately 1 to 15 times the
diameter of the second boring, and '

25 - the first boring and the second boring are at least essentially
aligned and the frame comprises a main channel, from which said nozzle di-
verges at an angle from the main channel so that flow of medium along the
first boring and the second boring is at an angle in relation to the general flow
in the main channel.

30 It is practically impossible to give any exact numerical definition on
said alignment, because it depends on so many parameters, such as length
and diameter of the first and the second boring, the principle, however, in the
present invention being that the direction of the second boring must not devi-
ate so much from the direction of the first boring that the flow of medium from

35 the first boring hits the wall of the second boring. Preferably the second boring
is longer than the first boring in order to have the flow of medium from the first
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WO 01/ 45799 PCT/ F[00/01123 3 boring to hit the wall of the second boring.
According to a preferred enbodi nent the dianeter of the first boring is
appr oxi meiy@ o458 to 5 nm The di aneter of the second bori’@ﬂﬂté 'q?éaferabl y
not nore than about 50 mm As for the formation of m st a particularl
advan 5 tageous effect is obtained by arranging the first boring at an
angle in relation to the mediumflow in ghe main channel of the nozzle. A
wi der angle generally provides mist with snaller droplets, i.e. a better
result in viboring ta hitthe wall bbthe sesohdborifidne preferred errbodl ments of the

i nvention are disclog Ir&hﬂ tfgel pré%n%tdtéfﬁlﬁﬁ‘c?m%hﬁﬂfésdlgmte ugﬁ‘thgﬁﬁtba}‘ﬁ tion

I s based on fhe astoun ervat| ont mst 1n- | ng, ver |1
dropl ets can!SRPRPHAR! M R \%P '?rﬁﬁe{)Pégﬁﬁ‘%%o"ﬂW%g‘g 'ﬁrtgeémblv
essenti al | y adf mo@Itl’ﬂm abtgﬁ S(and Atmforlﬂgsfdlmangna:fmsga@aﬂfduwnyoém/aw

ot her (i %g%?ﬁ@%tffe is Uotdih Rgfarrfahg1n the Wl'sft %BHEQ E?éh %9:8 e mqjﬁ%ggn then

nmechani ca stac |nto nozzl es o
the nozzl es HEemgriumdle ¥“i bhihe =3in ﬁ'&ﬁm@atlﬁmﬁé’eaﬁt\dmé@n@ eappBeralir y

signi ficant prviddsemistweth srhalier dropletsti.ea ahbatter presss i deivsoMple Mpegssarily
needed in or;;j@il Lo produce the mst, but the m st can be produced with a
relatively | oW pressure, ty pi cal I%g;_rom about 10 bar upwards. The nedi um

i s i mediately conpobt&l psefevedyeshedimentsyofithe investian are disclasedin toe t he
nozzl e. 19 esedHddadiaipilvard 2ge of the spray head is that it corrpri ses a

hi gh efficiency, suffici rodu0|ng a
mst-like spray wwﬁ Bé(’ﬁﬁgér@f{ L%?écg%ﬁé %%?u % é ‘T °

ext i ngui shi n@udvngt\@w amadrdroplets,carche wr@¢uqeﬁeatsrple§yeluéqus>re$surae biyrusent i on
may conpri Selng t%l & ePaHNC 8ligie dalﬁlﬂ'ln’g@dhélti%lﬁin s EIY 8ithAg éﬁh'aﬁ@r 8h& apml | er

mpor Cant i roga (DA fﬁé@%ﬁ@fﬁoy°¢@@twaﬁgﬁ}%vm¥?@p'ﬁsﬁ b o

[ rrportant In
avai | abl'® Aﬁtaclﬁerm&tf@npazle/agwﬁs &fdhé sprayhhead hehenribe mozziesnarendi-t he

fabrication gbnibAes Ristindidand ﬁlatﬁethqta\éﬁéﬁf c?elu'?i@' Yery di aﬁ.feéﬁtZ#d? tROfrdvags can
be sinply drllle I.n the spray

head can be dtlhégf'"% gaé’(ﬁ?ﬁiséﬁe 'ﬁZB?t ré‘?(‘?ﬁ*?‘ﬁ?%[y qq?dgﬁggrqrﬂ%r rg’rprc\ﬂ/\”f’ﬁ the
sl i dabl e spi m(ﬂt,d)!arttle msmmmpr@caddv:m dealatively lonspregsianep typliaa|ly tfioen
nunber of CosMANSIY Baf APwRRIY, SFHE RfbdiUR R ARRINEEH &I¥pdked! O 6eeg4 érha
havi ng Cﬁ’g {e'tve ﬁ:‘fﬁa‘gs ?03 t he f nct| on and safety of the spra ead
Inits BE'S 87 %@%?my consist of only a single part The
structure 35 of the kpesgerl’mahdd\farm;;e ofthetsprapanead isl that iy compyibes arhigh
separat e nozgfiganéy,Ofhereby a fairly low effect is sufficient for producing a mist-like
spray with very small droplets. This means that a fire extinguishing instailation
provided with the spray heads of the invention may comprise a drive source
25 and additional components which are smaller and considerably less expensive
than the ones known. This is particularly important in surroundings where a
limited and fairly minimal effect is available. Another essential advantage is
that the construction and the fabrication of the spray head can be very simpie.
The nozzle borings can be simply drilled into the head. The number of compo-
30 nents in the spray head can be drastically reduced. For example, in a sprinkler
with a slidable spindle and a few nozzles and a heat-releasing ampoule, the
number of components can be reduced from approximately 40 to 8 without
having any negative effects on the function and safety of the spray head. In its
simplest form the spray head may consist of only a single part. The structure
35 of the spray head frame may be particularly simple and separate nozzles from
the frame are not needed. The fact that no nozzies are needed means that the
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the frame are not needed. The fact that no nozzl es are needed neans that
the SUBSTI TUTE SHEET (RULE 26) WO 01/ 45799 PCT/ F100/ 01123 4 .producti on
costs for {baiapley head renmin considerably |ower than feeriFiseeiesown
spray heads providing mst. The nethod for formng froma block of materi al
a nozzle of a spray head for producing a liquid m st conprises the steps

of: 5 - formng in the block of material g first, inlet part of the nozzle .

by drilling a first boring of a first dianeter in the block; - formng in
the bl ock of pratiection cestsdobthe spray lmaqomalofcqnﬁ@emﬁw@nlerbwdrfqr|thﬁg a

second bori ng(,gw,ﬁs&ggqggdgbm,@ migt. t he bl ock, said borings

communi cating with a bei n east £33 t her;
10 wherein the first n'%'le gfﬁ?r %Ogmq E?mtahr%lhg{ %%’mg‘t?rgpg%g%%&f:af‘gé}ag

that there i shemdfar peadusingcd liquid mist-oempsises the stepofizl e at the junction of
hrough the nozele. - f e e e R A e T [t d i s
formed into & rQafﬁBoB?%p@?@Sd@Rg%tg{ W&H §?°§R the method are discl osed
in the at- 15 tached -dbmming irRthet Wo@0of Materisbatsedond, auilet pasnfibe inprdat i on

bl |
%E DEZV\}’ ﬁery ztgﬁﬁ}‘mﬁﬁ% %@ﬁnd Bé#?ﬁ SRl S&cdid &aﬂfé%ér - thBRbIBEK, Ea’i@%d?ﬁ N OF

%ﬂhelnv nt|o ? %Bﬁ eater
detai|l with reFomapicatieg wihanrd beindatie (ﬁsﬁﬁﬁ' W B €1 is a
si de vi ewgshowi ng a fwheséinthe fiest déineteb sos maller tlnﬁn thecsecopdadiametar spicht he

nvention, Fighf fefe |ooa @aﬁ#tﬁﬁ%@ﬁ&%&ﬂet@h@ﬂh@%dﬁ% SRRBYRARA drtnEirmstr e 1
fol- 25 Iovm ng

ure ed detai l
of the spray bstg and thegerand boripg @’L'PPE‘%’VLPDL gaséagﬁ&?v'%ggés'@r‘fgﬂ tg‘ﬁ% @& nd
fourth preferfrqd tigsrtmstipariterthe abzzle pasthaiquid sifoohed istoianwistt i on, Figure 7

show a fifth preferr %geﬂ}gfég}e?a&hb% n{eﬁ'f‘s Epfr@’mﬁﬂﬁg e §i88osed? |ﬂ feeation in

an inactive position, e spray In Figure 7 in an
active pd§|t|téﬁhedaﬁ'é'm$2 t8€99 is a cross-section showing the spray head in
Figure 7 fol - | ow ngThengethéd- of the présegwrweatsorsﬁnmmmaassmn@fasm OF

THE T NVENTI ON; prication of a nozzle.

BRIEF DESCRIPTION OF THE DRAWING
20 In the following the invention is described in greater detail with ref-

erence to the attached drawing, in which
Figure 1 is a side view showing a first preferred embodiment of the

spray head of the invention,
Figure 2 is a cross-section showing the spray head in Figure 1 fol-
25 lowing line Il - Il in Figure 1,
Figure 3 shows an enlarged detail of the spray head in Figure 1,
Figures 4 to 6 show a second, third and fourth preferred embodi-

ment of the spray head of the invention,
Figure 7 show a fifth preferred embodiment of the spray head of the

30 invention in an inactive position,
Figure 8 shows the spray head in Figure 7 in an active position, and
Figure 9 is a cross-section showing the spray head in Figure 7 fol-

lowing line IX - IX in Figure 3.

35 DETAILED DESCRIPTION OF THE INVENTION
Figure 1 and 2 is a cross-sectional side view, and a sectional top
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Figure 1 and 2 is a cross-sectional side view, and a sectional top
SUBSTI TUTE SHEET '(RULE 26) ;:111 WD 01145799 PCT/ FI 00/ 01123 5 view

respect i Weblyush9W ng a spray head of the invention. Thefc‘ﬁ%p’ (i}ead
& 1Y

conprises a frane 1 with an inlet 2. A main channel of t Read is

i ndi- cated by reference nuneral 7. Six identical openings 3 conprising a
first cylin- drical boring 4 and a secong cylindrical boring 5 are bored in
the frame 1. 5 These borings 4, 5 which Tan be mahufactured very easily

formthe nOﬂiélAeSeéfnecﬂ\ﬁely hehawihgya kpes: héhe diahengsertiord 'Dr?él spraiph¥ade
dri11 ed i nt gof hfeld GFrle By Y i) WIF ALl dlorhd S féqgf AL vel y by

a single, ter a oduces
al ways two é@@ﬁll}iﬂ F PPF@@U Mg 7o axiX tqﬁPé‘f"r?alr%’?n"@ISt%?‘Pmpr@'ég@nﬁiﬁl ewin o

produce al sdriéalCdorhr 4 ngsl hhedcondt cylif@®sss dotih araeecbbreéc?nqnea‘hmé he ength

f thef f th
bor i ng. Pr e Brs BoE: 4 § uetf e Be iar 8Bt Ver B Bropineporzls 6 " °1
whi ch case &f thegﬂipréflfhe@ﬁeﬂ'b? hosingd t4aiSnean simpdy berdrilleddnionthesframe by mal I er
di aneter d Hi@by llrhﬁ:cgl QEDIES opaﬁérnaﬁ#_eli' Bg asﬁﬁQI%d s’é?ﬁfdeﬂgcyhmﬁcél'o@ ier dis

10 to 90 % b the dia nost

pr ef er abl y 6 I?%tt g?rB? Vﬁyppﬂﬁiélca? gﬂiﬁyértwc? Fgax:%loléqrg]ggblvvqu;% '?1“' ' range
of 0.5 to Zaﬁemlménﬂﬁgs tp medducebalgo\suchiboriogs that nat. reqessaly drawiorg sai d
smal | digrengkigns of the first boring 4, a strongly tur- bulent liquid

t hrough the boring |veI e res. . The nore 20
inclined the first ﬁ?)erl ﬂhg Oztﬂf’eef'ésﬁ’BH"96 '?%&% ﬁggm%m g'a“"ﬁ‘%f %or e
turbul ent bbtherfust baringt IPajefera’oly Bas Di5 &t 1end mpst Arefertdy drioi Mitimes al,

typically rﬁ,rwﬁ,egcgg@glh, Bﬁkle(ﬁc :é&b p,%t 5 mmcan still be considered to
provi de good resul t ter d remai ns beneath about 0.3 mm

there is a risk of |rs PO"B%Q‘nBa?bP F NergRter dethan the diageteditd ot er d
r ender s14 hethei ﬁcoﬁdrhmmgomhqmramaér diig fl0 ¢@ 00 %fof thePrpferabiyrie idiarhéter nozz| e

b essur e dopet DRI th & dic oslipRAFLNTZ0 L 70 8 dr'D. 2L BBAAR ¥ O
second borib§ f@%%’ "éi'HBﬁtth% "1"& %Qr? @52 5 &?ﬂi aﬁhdé?‘eﬁfaibqeyerfblyow'ﬁmntq e t he
di ameter D 1 ISemm)fo Kaying tsailsmall Wirgensionesfite first bolit@idnedstrdregly furks 1 to

5 times D M}ﬂo@t cfw.gds ﬂ" @G@“ ﬁfeb&rmﬁe% Q? er}glatﬁ%lwgw p?gssﬁ.lréé I_'E\peoH{glres 0 mm at

t he nost I ca t
except |%jnal ipglingskthe; Hﬁ’e?‘éﬁ’"gj“ ﬁ%ye’@mgﬁth&d“ﬁ% Chﬁf@eﬂ dr B’tﬁ gere iwdulent f | ow
fromthe fibedonhey thegflolv éxtreniiist bormyliA diameter interval typically ranging from

about 0.3 to about 5 mm can still be considered to provide good results, but
when the diameter d remains beneath about 0.3 mm there is a risk of the jet
being blocked by dirt etc. A large diameter d renders the mist formation more
25  difficuit if the pressure in the nozzle is not high. A large diameter d in combina-
tion with a preferably low pressure does typically not provide mist as a result.

The length S of the second boring 5 is about 1 to about 15, and
preferably 1 to 10 times the diameter D thereof. A particularly good result is
obtained when S is 1 to 5 times D. When the diameter D of the second boring

30 5 is about 50 mm at the most, a good result is obtained for most applications.
However, exceptionally the diameter D may exceed 50 mm.

The turbulent medium flow from the first boring 4 expands immedi-
ately at the discharge end thereof into mist which hits the wall of the second
boring 5.

35 It is crucial for the invention that the length S of the second boring 5
is long enough in order that the turbulent flow from the first boring 4 hits the
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ately at the discharge end thereof into mst which hits the wall of the
second boring 5. 35 It is crucial for the invention that the | ength S of

t he second via®iiddses® 1S | ong enough in order that the tuWﬂh@}I w from
the first boring 4 hits the SUBSTI TUTE SHEET (RULE 26) Ritye

PCT/ FI 00/ 01123 6 wall of the second boring along a certain mninmmlength.:
Therefore, prefera- bly, the length S of tdhe second boring 5 is greater
than the length s of the first boring4. Figure 1 shows that the direction
of the openi nysll f the sgcand kailjidealpng axcartaimminimun length. Nienefore mrefera- of

the spray heagly, {Hai lén%tﬁa@%f tHeaedong BBRRG s drbater tHaH thexanphes 6Mefflreéfv of

wat er - based exflngui s ing medium in the boring 4 is at an angle O
relation to tP&" ¥ ection of the mediumflow in the main channel 7. The
angl e 0 is preferabl Figeevkshowsthatthedirettignat sheindenings 3 ipetarranigle/inl0 t o

28p??g;te?g§ns br'éiati&ytollﬁe Wik %héﬁrﬁ’él%bmb@g)’aylﬂé’adjem %ﬁ%taﬁé’gt;éﬁtg?é ‘?r'?@dl%rgt t he
penetration Of}om{ ﬁgr ﬁ{@@p{erﬁﬁ]af{]aﬁ\éoggﬁg(ipgeégfﬁ lgg F’&f{!ﬂ'@d'” e 93 is
an enl arged W évabantangle8znirelagon o finedirection of @wrmedluin’n flowtinghe smainot her
preferred emhgdingeNY. Thedariyls @Msf}ﬁéﬂzratﬂ? aﬁmeémwgraﬁoogo dE@%eé‘émﬂd'rHE&t

deviates from t{]e one, | r&é:(ggurre 8% no;{zl ] bei ngo :
arranged abowefaiabh ey GOTERAI BH Ta% Sé‘%t?n@'?‘?f@?“@@?% @qu% "W th
t he nozzl1® 6)sor$aepplEmtions yTh,mmdeh thalangle $i tbaibegteothet mést fon‘rmztmhebﬁf the
correspond V"'ﬁéhe%r‘éﬂéﬁo?{r%vﬂn%t'% %\rgggﬁage‘hgizlé@% fARGéses 6 a and 6. The

nozzles 6'b and gzr%r |verg L*__p to 45 degrees An
advantage with the fur‘QUrF 'ﬁé‘i‘z‘?rﬁar@eﬂ ew piiae nozZlefhigctdgwreal-1 y i nproves the
20 penetration in coffpuresbillusiraths anstiergiréferredhanbodimentioh af spraf éeatiozzl e

|s pre- sent.,cipe .@ggﬁbﬁa#heemqmrrﬂ%msdéﬁagsg%ﬁm e 8&951’ Fi 3%?&%“55?

mst-1i ke sprays he nozz are cke al nst eacE ot her,
and a unil® f dhen Perziebl beipg arrapged ab %V%EW%&FG#.(@/OFB asnihe cesidared a
third enbodi nerdorebpend withytheesakzlef 6). Tthel geordétry antlithe dirhbesiening ifrtast

devi ates fromdgbe @Becd{.%sﬁbﬁa' h%PBX?T@?éWM% Prbviika o thé E@Eﬂgé e’a?ﬁnbhat

| eads from an enl
channel 15" @na%edppqu?stﬁﬁ@ 3(5‘9 AF® pal’ﬂ”eh%'éﬂ?ycﬂe @He’@fﬂgn“p 1?1659P9re%e
opening 17" &n tbeartage efitnthel fuithér nezzie Gie st thad itt stamarttrawl uﬁﬁr’oveb&hween

the fi r5‘zoa%e%léf‘raﬁ@&W%ﬁ@éﬂu%%nt:{ﬁ%.tﬁé%ﬁéreﬁ % et ﬁlirt'hepﬁagﬂg hs

is, for exa secon orin he

air senf The penetration improves (becomes stronger) because the mist ?ke
sprays from the nozzles 6'a and 6 are sucked against each other, and a uni- )

form forceful mist spray is obtained.

Figure 5 illustrates a third embodiment of a spray head of the in-

25 vention. The embodiment deviates from the one in Figure 1 by comprising an

air channel 15" that leads from an opening 16" in the frame to the second

boring 5. The air channel 15" ends up in the boring §” by means of an open-

ing 17”. The opening 17" of the air channel 15" is close to a transition 45"

between the first and the second borings. The diameter of the air channel 15"

30 s, for example, 0.5 to 1.5 times the diameter of the second boring 5”. The air

channel 15" considerably improves the penetration of the mist spray from the

nozzle 6”. The air channel does not, however, considerably affect the dropiet

size in the mist. In the Figure the air channel 15” is vertically directed down-

wards, but can be considered to be directed in other ways in relation to the

35 main direction (spray direction) of the nozzle 6”; the opening should, however,

be an opening which is in contact with air (or gas) outside the spray head. The
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channel 15" considerably inproves the penetration of the mst spray from
the nozzle 6%. The air channel does not, however, considerably affect the

dropl et b%%se the mist. In the Figure the air channel - rtically
directed down- wards, but can be considered to be direct e%ﬁ.lmr{bolxér ways in

relation to the 35 main direction (spray direction) of the nozzle 6"; the
-openi ng shoul d, however, be an opening ich is in contact with air (or
gas) outside the spray head: The SUBSTI TUTE SHEET (RULE 26) WD 01/ 45799
PCT/ FI 00/ 011ai8channl 15¢ kanadso ebtonsidered smekxtend opwiadds rdmtthedsariagd"upwar ds

fromthe boring 5. ki@ futradesUstd g_@_eferwg.geoaﬁﬁérﬁrdf%ﬂsﬁ?g%éaem of

a spray head f the Jnvention. JThe e i ment viates from one in
Figure 1 by ‘?,fot??F 'BY?'Lt\"Hg?gelqrﬁtEﬁ%m@Hh f\pteg grom tﬂPl%P"E%F'eéiﬁ'éref &% &8Mopeni ng
17" in the prding afliduid bieadresd 18y that ekiends frope annapehirig 171 inthepesicabe 7" .
The |i qui 185 4T, RS; =g pnNg 15"
The opgnisggct?g%i(;’ig tgh(;[o ﬁ%ﬁ?@ﬁgnﬁg%ig{és%&%I?pég%té othﬁ% Jthrggﬂé)'loﬁ on 45"'
bet ween t he MNERY WRANE 98 3BRReNiRd THo i HigsPHING heed foPPeRINgo T Phthed
EL hgr te_. Thet dicauite tleanredl 18Mds biioqfa!tfi tientransitien 4§’I8'b'etween fhlslf ﬁl%l(_aﬁwtﬁea s%g—? ELg .
. I Nes A | .
consi der abl C&fdjb r(!)% gé%tﬁ%eggﬁét%ﬂsgﬁ?%?qﬁ%é' %hg%i@arggp@éf ?ﬁoﬁﬁﬁﬁéﬂﬂ’c}‘m e
6" . Homeverr!el'{% isi deri exaRIRNBIS tdS tipes theydiameter of the fing bpring 47'ze of
the m st10 | MMHendighidgohsnrieneld"t @ohsideRdiNfhprb¥es the peldiztiohabf e misgn al so
directi on ( eﬁ’é i Bl EIE o AR, WP chitd] e ot Bahy g8 ¢
however, 15 thewkom sizewfdhe histedn thenFigktentherisuishahangel 18 is Heszontgbdt
E hannel %8;‘ 'cé?ﬁéls@b&&ofn_b&ie@étﬂﬁ ?@rp%i:eﬁcht@ﬁgé_réﬂt m@éf i rdl &R0 iﬁmghﬂféim?hy' :
I gur es 0y: | . phefer odirent o sSpr.a ad o e
i n\%ent i on. ﬂ%cggﬁiﬁiﬁﬁ%gﬁgg’é‘%ﬁ@éggﬁﬁ? I ekhezoﬁ?mag ﬁraanﬂﬁ%".'q'%ovﬁﬂ’&r'a num
ber of r&zzIhayee flaid eonnpctiorhwith the pasgageafid Theeliqlidshenoeli 1" oén also

nozzl es 20 fe'@onstderbd e exteRBUpharls flottRE Bofhg Bive nozzles 6 in Figure 1.
t,he,.bor '‘and, 5"" as

The sane neasurenerts therefore hold true fqr | ngs 4"’
for the bor- ings 4&559(5"(5&%? t?r?esm'f’éﬂpé’(ﬁefgffﬁgcﬂ"mmﬁﬂ{ ?ﬁgﬁﬁf’@}' headofy
devi at es fr dhe inventioneThensprayheadicamptisestan infet 28hraframeat!” campaisinng a
spindle 8"" ppGbfhozees!6728 85 MBAMRe Struchéan8tRé AIRENSbNTE 6fsthlerhc5}‘if5§ for
exanpl e, ,a ?.,ass ,a.rrpoulre. ﬁS | thhl S ogatﬁe, a qurgnkl r I's_cqQncerned, ow ng
to the P8I edse?nBalsCYrespoR e""&ﬁi gpe of-theinozzlgsyayn, Figpre, Jgethe 5amg air
channel 7"" measurementsztheeforeaheld true for therbgtings 3™t Bed S5t iaskioethe vor-n a
st andby rmdengDsThearﬂi 85The PEFBHEE embodifehdiPFiguAitd7 1B BIBMULHEM the! 0ses a
channel 7""a Dbet veen t he .. .
onéin Figure 1 and 2 by the spray head comprising a spindle 8" and a re-

lease means 9" that explodes or melts in heat, for example, a glass ampoule.
25 In this case, a sprinkler is concerned, owing to the release means 9"".

The spindle 8" is slidably arranged in an air channel 7 in the
nozzle frame 1"". In Figure 7 the sprinkler is in a standby mode. The glass
ampoule 9"" is intact and the spindle 8"" closes a channel 7""a between the
inlet 2" and the main channel 7. The spindle 8™ comprises a channel 14"

30 that leads to a nozzle 6"”b at the lower end of the sprinkler. The channel 14™
connects the nozzle 6"'b with the main channel 7. A connection between
the channel 14™ and the inlet 2" does not exist when the sprinkler is in the
standby mode; the connection is opened when the spindle slides down into the
position shown in Figure 8. The geometry of the nozzle 6""b is similar to the

35 one of nozzle 6""a; the dimensions are only slightly smaller. Therefore the in-
ternal geometry and dimensioning of the borings 4"’b and 5"'b are identical to
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inlet 2"" and the main channel 7"". The spindle 8"" conprises a channel
14"" 30 that |leads to a nozzle 6""b at the | ower end of the. sprlnkler The
channel 14wog1a9Rgects the nozzle 6""b with the main chanpel gom
connecti on between the channel 14"" and the inlet 2"" does FOOOLZ St when
the sprinkler is in the standby node; the connection is opened when the
spindle slides down into the position shgwn in Figure 8. The geonetry of
the nozzle 6""b is simlar to the 35 one of nozzle 6""a; the dinmensions are
only slightl ;hamad:ﬂ the. bdﬂmgseﬂf" @ntHe™'a.nthe empalleg@thistsuppartdd dit the sopNi Ng
of the boring -bbare i dentical to SUBSTITUTE SHEET (RULE 26)

WO 01/ 45799 B /F|oo 01 125 % of the bori 5""a  The
anpoul e 9"" is suppoftegPriaple “togﬁ’”sﬁﬁél‘ﬁ'gﬁr Pﬁ@%@‘fzﬂ"éﬁ'@" 15 ﬁ?éSS‘BT ndl e
8"" conpri sepods whelqistph drothe thanneb 7't .ofihd biston-likdraortinrm4 1Potbmptises pi st on

on the channfred thmu-grﬂ%o?éiﬁ'mw}‘léﬁetﬂéq{?%?Heénljs inERIARBR sl ingig! " OUo"

bores 3"

medi um may fPEﬁ/\ﬁf'F‘@ﬁi%@“qynﬂ'% from Wr'ﬁ’&@ﬁ thyeugl the, gerings 3’["6’(%9(!@3 the top
of the spindtop 6f'theaspindigt8"f' ramiah dutefromp tizy spragcheady Byermsan® bof thee bbandags

3"" a favour abl QPEP 'Eéﬂ?éi' LaL f ay
from the nog'lzol gf%;&'ﬁ%'fo %ﬁggaérrpou eeagqri mﬁe B%Fg ire )l?%ls t&%gﬂ%&[]
spindl e 8"" theinpzzlg 8t the position shown in Figure 8 and the channel
7""a is 1:(pened Her af tHecampbulen@ttin FiguretZexplodds th@lsgtnd?e 8" a@lche@hﬁtonozzl es

6" 6"' "
fl osv f rom t he né)zz &%H% ?h Flﬁufeegghﬂgﬁzé’egﬁ'n@é?q i %%osﬂyggﬁ hg{}\nnn?%
Figure 8, a Reslica tsetweensthedmlﬁba benq@e}eameﬁ Re’ abcﬁ"’hg?”@" thepeoringed ™t he

| ower part ofenidifs 8peR@na extifiglibking edediem nﬁéﬁﬂ@w ﬁonsmedn@ﬂwsevh@éﬁ the t he
Sane funct ' ° u’ﬁl tg’e 19% 'thg%ogmoﬂ s%%%n%n ﬁg%re 8 Si’lggﬁi ?qrﬁléada%%c’m a

nozzI e 6" avi g t he e structur ] z1 es
6" a and156 "meath the qusea betwegnom léwgrﬂqaatt of e ﬁ@md@ gu@ﬁheumzpart

11.... bori ngsmBayisa bpsce Aaving WEhINE RAchidieab e BBfings 52°2ana s, " b,
& Dorlngs £OpRdpal% 2 %@ngga Bble &+ Ehfihg ha T shilloff d'“@” or 2

boring with a snald The

enbodi nent |meF$'gU'ﬂ§§'57fh?d?037J@§r5 B 318 b tg bedapred dt isorbvieus thattmﬁhm ng to
Figure 4 to fistoh-iRe pHIZ2HeSbafifigB8Eng e 3hHRS gédraety Rr theonsorn@ézs e’%

penet ratiton. kS 1B P aforpils g s8Rl 1876 alrbter BielofienS, i on
bet ween t he @ pefing Wlibﬁ sigalles diameter.pap, beqmadq-msteaﬂ ofthe poripgad’ .t he second
borings 5, 5'a, 5'DbThe embodiment in Figures 7 to 9 can preferably comprise nozzles )
according to Figure 4 to 6, i.e. nozzles arranged one after the other, or nozzies
including an air channel or a liquid channel in order to improve the penetration.
25 Figures 1 and 3 to 7 clearly indicate that the transition between the
first borings 4, 4'a, 4'b, 4", 4", 4™"a, 4"'b and the second borings 5, 5'a, 5'b,
5", 6™, 5™a, 5""'b in the openings 6, 6'a, 6'b, 6", 6", 6""a, 6""'b is beveled i.e.
the second boring has a truncated conical end surface, cf. the transition 45 in
Figure 3, for example. The angle in the bevel may vary. It shouid also be ob-
30 served that a bevel is not necessarily needed at all, in which case the angle
and the transition from the smaller boring to the larger boring is 90 degrees.
This applies not only to the embodiment shown in Figure 3, but also to the
other embodiments.
The invention has above been described only with reference to ex-
35 amples. It is therefore pointed out that the details of the invention may deviate
within the scope of the attached claims in many ways from the exampies. In
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5", 5"', 5""a, 5""b in the openings 6, 6'a, 6'b, 6", 6"', 6""a, 6""b is
beveled i.e. . the second boring has a truncated conical end surface, of.
‘the trangidi in Figure 3, for exanple. The angle i pcrhgootsisg! may
vary. It%%%gﬁﬁﬁéglso be ob 30 served that a bevel is not necessa*?ly needed
at all, in which case the angle and the transition fromthe smaller boring
.to the larger boring is 90 degrees. Thig applies not only to the

enbodi nrent shown in Figure:3, but also to the other enbodi nents. The

i nventi on hite embodinberds inlEguredddodhthe fiist borind andtbe secord bosihgaarpl es. |t
IS therefor g @?ﬂm : @il [ i ideviate
within the géﬁ%&o t%’a%%ﬁgg%?glﬁsno? Hgé%gﬁeﬁywaaﬁéqp %’?gﬁe@xgggr#p es. In
suBsTI TUTE HpesTessentigly, ahangd’ ot ia seoterristed) gl withinsthegsgape efthsiiMrents in
Fi gures 1 t eefitidrhand saistexpoession thedditdetion of thedsdmmndrimprimgeman idegiatsl up
However, - ex ' | NeSE I : i - fines
"essenti %I I 2{9%@1&%@'@%@}%5 Iﬁg&%tgrs]t emﬁ}Z?éﬁe?ﬂﬁ‘?oﬁ/&h?ﬁ%%(ﬁg@é?gpwgéﬁﬂﬁ?he i n-

vention andP8HNGS ekerazzins dosotihaveto ba qyfindrical 3ae dednaidiaviegtonks ittevi at e
up 5 to appreyrataalt intey/ thaSsaing compohennitypgicallyi incthedranoé of kite Eprayt hdud)i ng.

Further, th i -t . . ! ] nd do
not have tO%gg#?lﬁ}éd@ﬁthﬁ%&ségéq@n?@%rﬁ%d gg?r%é}%%%%eé@dpﬁf/ﬁégﬁ%;/hﬁg%'%sat he
frane of thén &g awfer@rg@;nb@rréﬁntsribad?prmsﬁq Rottnedessilv have da heoeeaxter i ng
the prodgct ignand th@%oﬁﬁ%ﬂ'c@&-be ktraight -$liéd eTinhuaibep &f MRatozRE HAYI Ngs do
not necessagh%y ave to be coax 10 ial, and the borings can be straight
-sided. The “of the nozzles may also vary. SUBSTI TUTE SHEET ( RULE
26) WD 01/45799 PCT/ FI00/01123 10 CLAIMS 1. A spray head for producing a
liquid m st and preferably for extin- guishing fire, the spray head
conprising a frame (1, 1', 1 ", V', 1 ""), aninlet (2, 2"") and a passage
(v, 7, 7, 7", 7T""a, 7"") leading to at | east one nozzle (6, 5 6'a, 6",
6"', 6""a) with an opening (3, 3""a) including a first boring (4, 4'a, 4",
4"'  4""a) and a second boring (5, 5 a, 5", 5", 5""a), the first boring
conprising a first dianeter (d) and the second boring a second di aneter
(D, char ac-teri zedbyaconbination in which - the first
boring (4, 4'a, 4", 4"', 4""a) has a dianeter (d) that is 0.1 10 to 0.9
times the dianeter (D) of the second boring (5, 5 a, 5", 5"", 5""a),
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- the length (s) of the first boring (4, 4'a, 4", 4", 4""a) is 0.25 to 15
tinmes the dianmeter (d) of the first boring, - the length (S) of the second
boring (5 wootsree. 5"', 5""a) is ap- proximately 1 to 15p4k mtgsz

di amater (D) of the second boring, and 15 - the first borln

4"'  4""a) and the second boring (5, 5'a, 5", 5"'", 5""a) are at Ieast
essentially aligned and the frame (1, 1',4¢", 1 "', .1 "") conprises a
mai n channel (7, 7, 7", 7", 7""), from which said nozzle (6, 6'a, 6",
6"', 6""a) diGLé’dM@s at an angle (0) fromthe main channel so that flow of

medi um al 0“9 the Fi r$tAlé9féWEeéd1for$r§ducﬂtg a fiquid rflist Q)td"t‘:‘i‘é’fe? Cé?{ﬁ bori ng
(5 20 5 a, o I.n rel t|o Q,th,%g flow

in the main QEI?QPH% re, tfne Q,Rr@bpﬁ?d ﬁ%’HB"%Bg élf%ﬁ"?'%tj it Erdimt1 %R,(?erl zed
in that the2("9rajdha (pa;sage (ha" sEcaNd7Ba; iThY l¢ading'ta at 2ast bhe no&ilea()s, is

reater thangther kengt ir% Sgrn 4" ""a) .
25 aren s%ra?,;dqh%gﬂéasg ) With éﬁ o @tﬂné (353 Q}?'fn'c'ﬁ"ﬂhr(g‘la ﬂ?'staoorﬂ'ttg (4 4a 44 o 2:1 -

that the fi rgt o ﬁ&d(adfsecgng bo&mg (g §na ﬁ a) ar?a thﬁérf?g%wa ‘IS’(B‘FFP’WS( 5,
5'a, 5", 5"'afir&t'dianeterddrahd ttmbasedanldd:tdnmglawmond diameparg{D) he dch pa cGl ai med

inclaiml o the dianmeter (D) of the second
boring (5, SEe%%@@StﬁFé@gﬂnﬁ tlbﬂm%'hm’ 50 30 mmat the nmost. 5. A spray

p
head as clained i n clRedirgt BRrng (4 4iaa 4, 4”47 akhas @ diameter; (g) ﬂlﬁﬁa?e Othe
di anet er 1¢ d) tood.ttimeed thediadnetar (D) ()ﬂthetteaondﬂfbom#ﬁ (5, 54, Ed)sl"ss'abput 0.3 to
about 5 M 6. A sprat}gehggﬁt{haf) tﬁélﬁ?& b'oﬂn ju 14or4, 476 gtz%rtbq%d in

35 that there is no borin mall er than the dicanet er (D)
of the seco@epdhs Alg @)gftt@flrstgmorlngg, a) |n the nozzle (6, 6'a, 6"

6"', 6""a) down 11111the| Ikeh!;ihl (S)1dflthé 1sbkdad Hohng JGBSH, MES"SHEEJ) UbE 26) ¢
VO 01/45799 E’Eg{rﬂt@gPﬂol?!itamééﬁhéﬁ{?ﬁ?é?éﬂbg%?ﬁxf%% B?a‘?irng nd b0r| nSF” ay

head as cl ai t hat gs (4 5,
4'a, 5 a154 5", 4~ the dirst boring 44, 4214} 431 4™12) @edithe Secard bPF'&Qn@(

1, 1" 1""5", 85°,&"'4) apr atyledstasssestiallyaligred and chaifiame (1 1, &', 118 1) e roi
fzo(ramdt 2 ;ggé?mg.?gg% ?ﬁéﬂ% ?I(lé (& 7‘g7a 7' P %romWhich said §ozzlef6 a, 2 a)

a) dlverges at an angle’ (’0? rom the main channel so that flow of
medium along the first boring (4, 4'a, 4", 4", 4""a) and the second boring (5,

20 5'a, 57, 5, §"a) is at an angle in relation to the general flow in the main
channel.

2. A spray head as claimed inclaim 1, characterized in that
the length (S) of the second boring (5, 5'a, 5", 5, 5""a) is greater than the
length (s) of the first boring (4, 4'a, 4", 4", 4""a).

25 3. A spray head as claimed inclaim 1or2, characterized in
that the first boring (4, 4'a, 4”, 4", 4""'a) and the second boring (5, 5'a, 5", 5™,
5""a) are cylinder-like borings.

4. A spray head as claimedinclam1or2,characterized in
that the diameter (D) of the second boring (5, §'a, 5", §™, §""a) is about 50

30 mm at the most.

5. A spray head as claimed inclam 1or2, characterized in
that the diameter (d) of the first boring (4, 4'a, 4", 4', 4""a) is about 0.3 to
about 5 mm.

6. A spray head as claimed inclaim1or2, characterized in

35 that there is no boring, with a diameter smaller than the diameter (D) of the
second boring (5, 5’a, 5", 5, 5§""a) in the nozzle (6, 6'a, 6", 6, 6""a) down-

IllIllIl Illlll IIIII lIIII || |II|
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9. A spray head as clained in claim1 or 2, characterized in that the
angle is 10 to 120 degrees. 10 10. A spray head as clained in claiml or 2,

char act eny@easyddy conprising a further nozzle (6'b) W th pafdsst Boring
(4'b) and a second bor- ing (5 b), the further nozzle being arranged in

relation to said at | east one noz- zle (6'a) so that said nozzles (6'a,
6'b) are placed one after the other regarding the passage (7'). 15 11. A
spray head as clained in claim210, characterized,in that the further
nozzl e (6' tstreian of thesesandbosndangl e, approximatél'y 10 to 80 de- grees in
rel altio? to the pa%ﬁg@réy}\edg\aermi?@diiﬁ cieiinat boD, ¢ h spad tad ri 2esd ione ;
nozzle (6'q)., 12.. A spr e S, Ghakmed. i A, cl.al, Mxd o1, .2, I ze
20 in that ﬂgﬁt ﬁ?'F"mﬁﬁy' F'l%‘a) %&%ehgs’ ‘?r'oér]n'a‘lh %g%ma é‘"%ﬁ%éau"?]&ﬁée wal |
of the secfeardeljor1’'ng’,(15")1"t)o an exterior opening (16") in the frame (1 ").
18 A spray head a%f.?:l @ﬁrav%ebahaélaéirﬂﬁn"c;raiﬁnclEhaucat:tee rized f ghatn (2 ga;
e openi ng (. .0 i r.,.channgl  (15.),) 4 s) I ki_on
bet ween thes%ég&lﬂg%\ﬁ%h‘gh a'f??’s‘?’%‘r |4ng.g o8 %4% Eﬁgsﬁ'g&ﬁ%g‘g%{'gzéc & nmed in
claiml or &, 6¢hé&terized in that a channel (18"') extends from an

opening (17"") in tey %@Jay HehdidiecisiRted iANGhiRO! bPY, Eh'a ¥ alct @RI 2BANIMD
(16"') in the passage, "t 1%&38@% spray head as clainmed in claiml or 2

conpri si ng Watmerp 3'5(330% & arranged in a nain channel (7"") of
the framge (1"") so 1hat spiag he2@ apciaithed gualalme 161 23, ¢ haw acftiesizpeki ti on
where it Cl9}?‘3?mbh§m§aa$ﬁﬁﬁﬁ%r%BQEI&’(6ﬁ'ﬁthb§ﬁ¥§?%ﬁriﬁ§?4’b?IaﬁB d decandApét- sai d
nozzle (6""& 0 a s€écond positjon ere the gass e.&? l 7"") between
the inlet aig Bk thefurthey ’Eoztﬁfe eing granged in gelatign §9§a| ag @B} OFG N0Zr |y t her
nozzl e (6""Hg (6aipoitsatrm@idinbzzies (Bar6'bparediiaded amelafier thecuher tegardigg (5" ' b)
t hese bori nglg‘pa%isggeg?ge into the spindle (8"") and hav 35 ing the sane
geonetri cal proportrons

it 1@y 111211%14 ﬁgﬁayg]g@%g%%q?%%ﬁgf@%% éeulﬁ aai%y"w”% Bﬁiﬁégg (e
PCTI FI 00/ 01tha8 thelfurther néf;gal(a‘ja')' h;edicb(ﬁsd at an emgdle, apptoximately, mtraaadeer i zed
o o1 bk BRBgh s e reeile £F) UNBLSHG S ) SaRr 5, @Bdeohat o Lhe
nozzle (6'a).
12. A spray head as claimed inclaim 1 or2, characterized
20 in that an air channel (15”) extends from an opening (17") in the wall of the
second boring (5") to an exterior opening (16") in the frame (1").
13. A spray head as claimed in claim 12, characterized in
that the opening (17") of the air channel (15") is close to the transition (45")
between the second and the first boring.
25 14. A spray head as claimed inclaim1or 2, characterized
in that a channel (18') extends from an opening (17'") in the wall of the sec-
ond boring (5"') to an opening (16™) in the passage (7").
15. A spray head as claimed in claim 1 or 2 comprising a spindle
(8") slidably arranged in a main channel (7"") of the frame (1"") so that the
30 spindle can be slid from a first position where it closes the passage (7a"", 7"")
between the inlet (2"”) and said nozzle (6""a) to a second position where the
passage (7a"”, 7"") between the inlet and the nozzle is open, charac-
terized by a further nozzle (6""b) comprising a first boring (4"’b) and a
second boring (5""b) these borings being made into the spindie (8") and hav-
35 ing the same geometrical proportions as the borings of said at least one noz-
zle (6"'a).
AR R R
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17. A spray head as clained in clai m16, characterized in 5 that the
spindle (8"") conprises a channel (14"") connecting the further nozzle
(6""b) to t@som&channel (7 ). 18. A spray head as clained in claim1l or.
2 conprising a spindle (8"") slidably arranged in a main BRERREP1RY ") of
the frame (1"") so that the spl ndle can be slid froma first p05|t|on
where it closes the passage (7"" ") 10 bet ween the inl et (2 ') and said
nozzle (6""a) to a second p05|t|on vvhere f'Re passage (7a"" ") between

Lgrel Inn!seE 4and the nozgl & &pr a9ﬂ%'rii|d &s Blaﬁ‘?éd i Elaim 45€ c'h hra @tdrrgQ ddah said
cl ai mgd in c?@?ﬁ?ié%oﬁ’ﬂﬁ WET bhotttﬁ f‘f'ﬂ}ﬁ' np%%le ;mﬁ (1@)3{% Fd’é’rr‘bfeﬁges a
channel (14" "ypinde(&c) which faces awap romibedniet (215. (6""b) at the end of the
iﬁ:atrngl:teeﬁlo the main q|7‘aW‘§ﬂa 7hea)j aszglam?ecfm a¥llrﬁgggdgel§a9laaé f@ﬁj L3 cglr tﬁ' m 15,
(11 whibe pbed ﬂndé%@"’fg Biises 4 Pbdmi L Seachng fawimmoeﬁsnna
(7" ). 21. A (§bfb)3totl’md1aaschérmehﬁb‘") n claim 20, characterized by 20

conprising at |east @eAté”ﬁ.%y%aﬁoéfclﬁﬁnea in afntﬂei o étéqhaéﬁéﬁi%aa%&npn Si ng a

of the spindle, ( ray head as cl: | e
heat rel ease (sméaeﬁfgaélg a"ﬁ”@ﬁdﬁaﬂ: n shanpneh ( ﬁ)ﬂ f'?f'ef@men@l e $@that the
arranged to lspindie paobeetdidifion adirstaatsitioal veeere ithddoses the' ﬁa)ssagé (ZSa A"Yet hod

for formypg fﬁe‘?\%%, %@ tc{%"’%ﬁréa}h g@zﬂg%é l"%) & aasecﬁﬁa %sﬁﬁﬁqmﬁé}é the by

produci ng a Il 1
the steps of passag%r(?@ g i n pevesnothe iple ,@peﬁhpamozg.lq |‘~°r gpem Frl'b? "|§aPr't of
the nozzle byterirzéMd tmghat $aid dorihgs (410a,F""'a) dremsadealintortHecirame (119, bl ock; 30

qelopmng in the bl ogls Alsifay fEbdloctiafilN il el cled t sffed bPARRZAY S D

drilling a second boring I bori
comuni cat i nghalitha sama“%@ nhcApPisesa C’?;%i@@h("l"al)l spnpectik e further pazale ot her
wher ei n tige f(B1H) adthﬁm’idecbfme spiralld ®rthe hwain chansd ¢®MYL di aneter such that

there 115 auartatl onagt aldallt 8RR ulinddllh AGRZHS, & d P8 J P} 10 of L he

first 35 borin and orin on_passa i d "t hrough
the nozzle fhatherpinde 48" ) spmpriges ﬁé"#@ﬁi‘k% Pﬁgr(f”t Hé”'l“?s(ﬂﬁ@m et efmmed .
into a m st. radgichtit Mithlthedidrhéfet bl fhklhaihichann&@UWB3T TUTE SHEET (RULE 26) WO

01/45799 PCT/ 000/ 01123 Ajs%ray head as claimed in claim 20, characterized by

20 comprising at least one through bore (3"} in the piston-like part (11"") of the
spindle (8™").

22. A spray head as claimed in claim 15 comprising a heat release
means (9"”), characterized in that the spindle (8"") is arranged to be
supported by the heat release means (9"").

25 23. A method for forming from a block of material a nozzie of a
spray head for producing a liquid mist, the method being character-
ized by the steps of :

- forming in the block of material a first, inlet part of the nozzle by
drilling a first boring of a first diameter in the block;

30 - forming in the block of material a second, outlet part of the nozzie
by drilling a second boring of a second diameter in the block, said borings
communicating with and being at least essentially aligned with each other;

wherein the first diameter is smaller than the second diameter such
that there is a variation of the diameter of the nozzle at the junction of the first

35 boring and the second boring whereby on passage of liquid through the nozzle
from the inlet part to the nozzle part the liquid is formed into a mist.
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24. A nmethod as clained inclaim23, c har acter i zedinthat the
borings are cylindrical. 25. A nethod as.clainmed in claim23, characterized
in that wbeiAsg ngs are straight-sided 5 26. A nethod aspg b‘g@‘ng n claim
23, characterized in that the second boring has a truncated conical end
surface. 27. A nethod as clainmed in claim 23, characterized in that the
-borings are elongate. 28. A nmethod as chgined in claim23, characterized by
10 - forming the first bori.ng with a dianeter thgt-is 0.1 to 0.9 tinmes the
di aneter of the se24nAl neihodgs claifmedrin migimhas,f cisid rlacuielgxmetm ia thatngt h
which i's Oygdpdhgkoarkidifisdidag diameter of the first boring, - formng the
second boring wt gr{g?%%&h thatﬁca1 ag&ﬁom tely 1 to 15 15 tines the

di aneter of the sef pped | t AN 3TAK TSP ZRS dndhathe
second borthagbd;rmgsearatstﬂmﬁﬁ{sumi- sentially aligned, and formng a main
channel 510 @ 1 ol Glthd ool in Rz 8Wa Ph I8 Pk gla iaghdl i "

channel d| ver gi n nozzJ e at_ an an at™ fl ow of
medi um al of§ ??%’“Pltf%rl"gtﬂﬁﬁ %ﬁuﬁ?ﬁie? ﬁ@“@é'c%?ﬁjs‘lﬂﬁ‘-‘r%g is 20 at an angle in
relation to the gezfemlméthod\/asrclélhedﬁnldfalmfmnelha 28.c te rezeadl insha ai ned

in claim?2 cter nthat the second boring is formed to have
greater Ie%%%% ér? él rst borin 30. A spray head conprising a nozzle
forned by the neth%%tfbfﬂetmfbamcmne ¥ ¢lpim 2By ctharmcterigadiby 11 1111 C

L M SUBSTI TUTE SHEoMmirfdAhe f#6) boring with a diameter that is 0.1 to 0.9 times the
diameter of the second boring,
- forming the first boring with a length which is 0.25 to 15 times the
diameter of the first boring,
- forming the second boring with a length that is approximately 1 to
15 15 times the diameter of the second boring, and
- forming the first boring and the second boring to be at least es-
sentially aligned, and forming a main channel in a frame which is formed of
said block of material, said main channel diverging from which said nozzle at
an angle so that flow of medium along the first boring and the second boring is
20 at an angle in relation to the general flow in the main channel.
29. A method as claimed in claim 28, characterized in that
the second boring is formed to have greater length than the first boring.
30. A spray head comprising a nozzle formed by the method of
claim 23.
25
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