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PCT/ CA97/ 00912 Al R ASPI RATI NG FOAM NOZZLE
BACKGROUND OF THE | NVENTI ON 5 Field of the Invention
{This invention relates to foamdelivery systens, and in particular to a

f oam generati ng nozzl e assenbly for use in such systens. 10

Descri pti on BO8RES3Prior Art 15 It is known in the BETEAIHORI2t o

enpl oy expansive foamin fire fighting. Typically such foans are
formed from wat er-sol uble surf a n type which may
“be dispensed froma variety ofﬁhgéfm#%wwgm all well known
iin the art. One such typical material is known in the art as AFFF,
isee U S. Pat. Nos. 3,258, 423; 3,562,156 and 3,772,195, for exanple:

i Generical |y t hese BAGKGRAUVADDRTHEINVENSMN as 20 FCS and HCS materi al s,
e.g., fluorocarbon surfactants and hydrocarbon surfactants.

Vari ations include those AFFF conpositions which include a fluoro-chem cal
“syner gi st 5 known as F-anmide and an FCS called F-AMPS, see for exanple
;U S. Pat. Nos. Ed%oﬁh@ﬁgm%gg and 4, 014, 926. These foam produci ng
imaterials are known to produce high- expan5|on foanms whi ch are known
1to spread over the surface in order to suppress vapori zation of

gasoline, which is.the i nc eas t hes rla evelo

LQther patents whi cA®di eg{;%’slglagefﬁ? f"%‘lﬂ dr%g‘fe@? 3 exsnsar Jﬁg “gg%osa R L By
14,442,018 and nozzlelasser{bly/f@duse in such systemb.oans from t he above and ot her

equi val ent na%&rials tend to be of small envel ope or 30 bubbl e si ze and

fl owabl e, the'Fatter being one of the desirable qualities for use in
fighting fires. Mdreover, the foanms may be fornmed relatively easily at the

site of ap Ilcatlon by any nunber of different devices, all well
Eknown inthe art. e of thefrog
11

15 It is known in the prior art to employ expansive foam in fire fighting. Typically such
foams are formed from water-soluble surfactants of the perfluorocarbon type which may
be dispensed from a variety of different types of equipment, all well known in the art.
One such typical material is known in the art as AFFF, see U.S. Pat. Nos, 3,258,423;
3,562,156 and 3,772,195, for example. Generically these materials are also known as

20 FCS and HCS materials, e.g., fluorocarbon surfactants and hydrocarbon surfactants.

i Variations include those AFFF compositions which include a fluoro-chemical synergist

known as F-amide and an FCS called F-AMPS, see for example U.S. Pat. Nos.

4,090,367 and 4,014,926. These foam producing materials are known to produce high-

expansion foams which are known to spread over the surface in order to suppress

25  vaporization of gasoline, which is the principal reason these materials were developed.
Other patents which disclose similar materials are U.S. Pats. Nos. 4,442,018 and
4,770,794,

Foams from the above and other equivalent materials tend to be of small envelope or
30 bubble size and flowable, the latter being one of the desirable qualities for use in
fighting fires. Moreover, the foams may be formed relatively easily at the site of

application by any number of different devices, all well known in the art. Portable units



of various sizes as well as truck nounted units are commercially avail abl e
for form ng and di spensing various anounts of foamed material. For
exanple, units are avail able whi ch di spense from 2,000 to 15,000 or
nore cubic feet of foam per mnute. Di spensing units include water
reaction notors, electrically powered units, turbine units, 5

conpressed gasodszasen units and the like. Some of the di spefEHeP78¥Y prent
i ncl udes a t ubul ar nenber which may be fromtwo feet to ten feet in
di anmeter, connected to the f oam generator, and used to control, the
di rection of foanPhiasiewsasizss as welbas thighkymognted units aregogmessigypvaiiale fomermipen
end to the tubul ag,dBEHRdind GMBELamduRiTof Al ARSI SR ledmple, units are AHIaBIES Ul T
is that an enornous anpunt” of foam may be quickly dispensed froma 10
relatively smal| which dispepser Bomt3.000 {p dH80Q or jmase subipgleet elefosm perl pindte| |
amount of water . ; . J-0aM gﬁg}c ' | : : ;
surfactant, it teﬁggm}tsglgpﬁl (gs\f/vlgaé‘ggse ?%f/e?an nn%'td??, %%%@%g&%%%{%ﬂ%\ﬁ/@}r@tuﬁ%s,
contact surfades odmpréssédgas duen luyitspat the 1i8ecBorfeoeftke dispgnsingsaquipment includes a

di spensed from hi vel oci nNQZ ) I Q] : |

di stance and wt hglgular maﬁi%%%(’ﬁwgi réiﬁteo ea%cqrg P%cg%&? gttér%gfggﬁﬁ gfa%tgiﬁglr)\%}eég&q%atp %et
area. 15 Tyformagengratot, head fusain® @belethel detipiefl faane dschaeei MEs foefias r ed
to as expanded fo avin X sionratio.of 50, t9 1 to 1000 to
1 These types of daareed fam 55 oneh af 6o RBQE RRaf Ketud ks R &8sl
a three-di nensi onfe slodpés, thitoin encamnmiseamoantnafufodm thay be quickly alispersed) fidofnl £ ant

Lechni ques,  {Eh Tk et Pl iy oary ™ SRE CFEranY p AT B T BB of K2 oo

IT?\ due ] Eri nﬁidﬁa#ﬂu‘yigtagerﬁ\rllameé mt-,ifﬁm Qi:lutié!;ﬁa s\?faaam,cmma@wmv@feas_uiaa?d _oalm
us I n the absence X eat or ane, the yamtends to remaln falrly
stable for a rel astPF"x?g ayickly qyer thsyGoptgct surfaces W*PBW—JF@&S’ wets. P@c}é?"s"ﬁls 2y alse et

the foam tends t odisihfadohhizh 3tibdty RENR andl Blofdelel aSélRBRIy 1B Sdidtsnce and witlPne
of the desirable features inits use as a fire fighting material. 25

It is also known Suffidiepbagspraeyto zgach 3 desigaatedtarget af8ans in bl ast suppressi on
e.g. to disruy I mprovi sed expl osive devices (IED s) specifically in
U. S. Patent No. 4,589,341, a bl ast __suppression_nethod is provided
through the use ofypicsliymtht &ems sboyecdesasibed pys spmetimes; 1gferrphip 25 expandsd doamber i n

the formed foam ilﬁv@?%ieﬁ sibf'rafil G 5§ 10'B6 R0 1P 1.C TRk Blped BERLHADES AbtaHve0

propagati on of the ast ve, thereby absorbing the conpression wave in

all radial wificiast Fomsgthde reediein 4 thedeyliminsiond) ishapei for cxampls, aveared.sfor t hat
'2t s continued propaqal it ibheth of timeMheFodfidlddlirbel ! digBnskd by RRANE SgiGfnent
20  and techniques, tend to have a relatively long life since collapse of the foam is due
principally to evaporation of the water component of the foam. Thus in the absence of
heat or flame, the foam tends to remain fairly stable for a relatively long period.
However, it is also true that the foam tends to spread laterally rather quickly since this is
one of the desirable features in its use as a fire fighting material.
25
It is also known in the prior art to use such foams in blast suppression e.g. to disrupt
improvised explosive devices (IED's) specifically in U.S. Patent No. 4,589,341, a blast
suppression method is provided through the use of foams heretofore used in fire fighting
and wherein the formed foam is confined in such a way as to control the continued
30 propagation of the blast wave, thereby absorbing the compression wave in all radial

directions or selectively absorbing the blast wave so that its continued propagation in

any given direction is suppressed.



Class A foans are used for cellul ose-based fires, and Cl ass B foans are

used to conbat flammable liquid fires.
5 It is also known to generate foam by spraying a foamable liquid onto a
- perforated netal screen, while blowing air

t hrough the @883y See US patent no. 3,723, 340. PCT/ICAS7/00912

Also, a plurality of spaced horizontal sieves are enployed in the foam

di spenser nozzl e di scl osed in US Patent no.

5,064, 103. The sieves have different sized openings,

_ é(L)JM\AAg\e{C rgtia:srlHEgl o %Qgrgvavl%ruge& g? ce?llul'sé(s:er-]l?arsgdeﬁrgsr Iax%&gs's B foams are used to combat

, Accor di ng to t he flavAiHd Rhid @red 0am generati ng nozzl e assenbly is prOV| ded
; conprising a cylindrical housing, a first inlet
at one end of the housing for connection to a supply of

foanmabl e |iquigl updelsonEWS w@ne@cmsdspwln@ta f@a&nabiaelqﬁmroﬁto aaFofaRH nidkd]
supply, a foam sch arsqe outl et at the ot her end

i of the housing, ascmevwlglébl%%ﬁmh%@wﬁcrﬁeﬂh%eeﬁ pafent 1o 3¢723,34

120 and a conical screen of a non-corrosive materi al dlsposed in said

1 housi ng between the ends with its apex directed
. toward the di schaflge aqierpidy of spacesirhovirantal siewns aeseemplnyed mdke fopmalispenser nozzle

Larger than the i Bl (RUPREY A SDsaSHEN Tebalork nARCAEANIACork AREED! ©

liquid is sprayed onto the screen in”a conical pattern,
dragged t hr outgh tdeeremgaem,zetomdemjdlschargeonf‘ce gener ating
t he foam BRI EF

{ DESCRI PTI ON OF THE DRAW NG 30 Figure 1 is a side

el evation, partly in section, of a foam generating nozzle assenbly

according to one ﬁ%ﬁﬂiﬂ?%%ﬁ&%ﬁﬁ&ﬁ”“ on;

3

15
According to the invention, a foam generating nozzle assembly is provided comprising a
cylindrical housing, a first inlet at one end of the housing for connection to a supply of
foamable liquid under pressure, a second inlet at the first end for air supply, a foam
discharge outlet at the other end of the housing, a diffuser associated with the first inlet

20 and a conical screen of a non-corrosive material disposed in said housing between the
ends with its apex directed toward the discharge outlet, to provide a screen surface area
larger than the inlet air supply arca, such that in operation the foamable liquid is sprayed
onto the screen in a conical pattern, while air is dragged through the screen, thereby
generating the foam.

25

BRIEF DESCRIPTION OF THE DRAWING

30  Figure 1 is a side elevation, partly in section, of a foam generating nozzle assembly

according to one embodiment of the invention;



Figure 2 is an end view of the inlet end of the nozzle according to the

i nvention; and Figure 3 is a side elevation, in perspective, of
part of the nozzle assenbly according to anot her enbodi nent of the
i nvention. 5 DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT( S)

One enbodi ment of a nozzle assenbly 10 according to the invention is shown
in figure 10 wo#gnzasm conprising a cylindrical housing 12. AROWGANAH et 14
is provided at one end for connection to a supply of foamable liquid
under pressure(not, shown). The first inlet i ncl udes a flom1control
valve V, for exanfisure Zds éflﬁi‘fltv@qufﬂ?eﬂnlﬁﬂwfﬁh?wleﬁcﬁidﬂﬁd%ﬁ?“H’E%H% and 19
e.g. inthe formof a screen is provided at the first inlet to project the
foamabl e liquid inthe formof a spray. Eg. Scotty Mdel #4037 Fog
Nozzl e. The di fqulsnre@rlejaé@ﬁ Slewatign, 1ig persfegiéngs efcpartioé thenogale easerntie acserdingrtoi n a
coni cal pattern shape. A second inlet 16 is
al so provided at t |s enﬁnﬁ&t%m%gg%ﬁﬁg to provide an air supply. A

f oam di schargeboutl et 20 is provided at the other end of the housing. A
first conical screen 22 is disposed in the housing between the ends,

_With its apex directed toward the di scharge opening and the

G st Farsh AR

peri phery of its DESERIFIGN&F THEPREFERRED BMBODIMENT($)e 20 housi ng. An
attachment means 23 is provided to attach the screen to the housing. For
exanple, a securing ring is bolted through the housing, and the screen is
spot-wel ded to  One embddémdnt 6fr nodzle esanisly ¢ 0 aiconlingde the diverdbndé sHodhde figure
surface area |s stacked on to of .t fir .. Screen. .. 25

et oranly. tHE cbcarpaies ol Fouwslab 385 A frtinted 145 HRaded s ope pug for
screen 22 adj acengonhéttion to a sﬁplis@ FYEoATRIbEY liquef urideSpres@(not shown). Thd ﬁm inlet be
appreci ated that foam buypbles are fgormed on the first scwgven b

conbi nation of spialsig tow comerlveminirrexpmple: AAnaTR it ball vabves ﬁ%@ﬁ”gﬁ‘%’éﬁ
| while air is 30 19626084 3 oTd@bredn 1€ proGIIBEA the first inlet to project the foamable liquid

4 in the form of a spray. Eg, Scotty Model #4037 Fog Nozzle. The diffuser projects and
15  focuses the spray on the screen in a conical pattern which matches the screen shape. A

second inlet 16 is also provided at this end of the housing to provide an air supply. A

foam discharge outlet 20 is provided at the other end of the housing. A first conical

screen 22 is disposed in the housing between the ends, with its apex directed toward the

discharge opening and the periphery of its base touches the inner diameter of the

20  housing. An attachment means 23 is provided to attach the screen to the housing. For

example, a securing ring is bolted through the housing, and the screen is spot-welded to

the ring. A second conical screen 24 of larger surface area is stacked on top of the first

screen.

25  Preferably, the conical spray pattern is adjusted to strike the first screen 22 adjacent to
the periphery of its base.

It will be appreciated that foam bubbles are formed on the first screen by the
combination of spraying of the foamable liquid against the first screen, while air is
30  dragged through the screen.



As best seen in figure 2, the second inlet is in the formof a plurality of

per i pheral openings 16 in an end closure disc
18. Figure 3 illustrates the details of the
phut-of f valve and diffuser portion of the nozzle 5
fccording to W ol FNt i on. SpeehEiopbdy, a
Mistol grip 2 pravi ded to facilitate direction of the foam A standard

D-handl e on-off valve 28 is also provided to initiate and stop the foam

del i very. The As best seen in figure 2, the second @ildtfisigPhe ¥0mi 6f AlpR@alBy 6Peripherhne
Scotty[err] Model #4037, |nclud|ng adj ust ment nmeans for

10  adjusting the°@8ﬁﬂ§éﬁ‘§ﬁﬁﬁ é 8. A standard survival fitting 30 is
al so shown. The nozzl e housi ng can be nade
fromvarious non-corrosive materials such as ABS,

but
the screen nust beFiee3 diustsiohe despilsed itheeshpeiEyateg and diffussepastion of tbe gozzle
kteel. In a pregerg&grﬂg}gqqu}lmnt he housing length is 25 cmand the
di anmeter is 15 cm 15 foll ow ng paraneters are
for this enbodi nent. Larger units can be made havi ng

proportional di neng,Q d b ded to facilitate direct e
foni cal shape of tﬁg ?Ecrgl? cregHB FE;;,WI ehe saljnr %ceregruglao“?e foﬁrg scree-r%pito
be | ar ger D-handle on-off valve 28 is also premidedhte initipte tand) stop Shefpary delivery. dThet he

housi ng. This pro ™

fevel opnent of foamfgg‘%t%?%a@ %ﬁ?g&ty heMg‘tiJer1 #40(% lﬁ?hé%n%?dyfsﬁ’g s for
screen is about0 ad;ustmgthccomcalspraypattern A stand0& survied digting 30 |is alsolshavn. mekes it
about 11 tines the air inlet supply area. The surface area is

fssociated with cone angle e.g. 35-70, preferably about 60.

The screen size i sThehagleddusiip cai bt madei flont yariois roaRbGekN NMteialsishid £ ABS, but
5tructure and durabili si.ze ra eof 1Efna

lity. .25 .
[\/Es h is contenpl at g’d I %‘é sk be madg of ér"fQB'ﬁc"Wﬂvetxﬂ?t%“agﬁ%d‘?snﬁ ss steel.
s

> ggg een Mesh 20, pwfeired emasdlmdmsrhe@mﬁdiﬂgauaﬁgm isro5hem ch]g hxeﬁhdﬂ}dt@ xgla)ulslgﬁ Ofhe |
wrate of the foamable |iqui
§Ls preferably Yhoufollewing prmamessts drenfor é?‘? r?&t?{"g}“r”}t of-arger units can be made havihg

creen surface ar eﬁrop&ixo&l&?&ﬁﬁbﬂs%n&%arﬁ%& 70 psi. This provides for a
t oam expansi on rate of 15 to 30:1, corresponding
fo 1 to 3 ¥wof active ingredient in water.

The conical shape of the first screen allows the surface area of the screen to be larger

e e e e s

« than the inlet air supply area of the housing. This provides for an increased
! 20  development of foam bubbles. Preferably, the surface area of the first screen is about
105 inches?, which makes it about 11 times the air inlet supply area.. The surface arca is

associated with cone angle e.g. 35-70°, preferably about 60°.

The screen size is selected for reliability of reproducible bubble structure and durability.
25  asize range of 15-20 Mesh is contemplated. The preferred screen for this embodiment
is Screen Mesh 20, which includes 20 strands/inch, with a wire gauge of 12,000,

The flow rate of the foamable liquid is preferably about 1 US gallon/minute/inch’ of
screen surface area, at a pressure of about 70 psi. This provides for a foam expansion

30  rate of 15 to 30:1, corresponding to 1 to 3 %/w of active ingredient in water.



i1 The second conical screen has a larger surface area than that of the first
ii.e. about 112 inches[err]. Oherwi se, the two screens can be the
same nesh size. However, in view of t he scrubbing action of the 2nd
| screen, it can be that the first screen is of sonewhat | ar ger nesh
si ze. The screens are stacked such that their apices are spaced .5-2, 5
preferably abeatesdssdl i nches apart. The second screBAT/EA9H00YHS g

it scrubber, which refines the bubble structure, making it nore

tuniform and the additional scrubbing inproves the drainage rate of the

f oam bubbl e. 10 The Apqond aejtical scregnihias & largep priraes areathan hat oftthefisbicw dbpus dteen

i s not essential analoBURRLSiSC AR B scyens caﬂ@@ﬁx@%&:ﬁ%m&éﬁf e "i{oﬁ:&c@&' fn ik ?F?he

each additional screen (more than one) I nproves drain rate o
{bubbl e structure, Wshiceubbing actigroeft the@nd enreent iloart ba thatathel firsh seyean is pf edmaevihet
tbubble. That is, t f eL., I a ' - 1. e

lsel f-destructs. Tﬁ%ﬁer A Elfe %ed{%e&d%§|%§%e§t %&H%ﬂgtﬂ‘%ﬁgélf ésaﬁgbs#%rgg 2,

dur abl e t he foam Ipudfdrkidy abiolnt k5 irshéspat.t ant 15 for blast suppression to
resi st the concussion of the detonation. This also increases the drag
jon objects propelled as a result of the expl osion. The foamabl e
liquid used is tyrIIhe sdcbx)d screeh has ismrsnmbﬁerewlﬁ@x&aﬁmmeebnbbtmtmcmﬂimahﬁgingtoﬁs

active ingredient S it fact ants ol vent s ilizers
and salts, the 20%™ ﬁ@ ?5@ 58 ng‘f*’@f"vg‘yg Page e °f%3ﬁta?‘3’|“ﬁlﬂfati on
described in US Patent no. 4,770,794 has been found useful to
suppress explqsio and i arrenabl e to. mxture Wth so known
'decont ani nant 8 gﬁ@mf%‘éw &Fﬁ?ﬂrﬁt‘t"i‘%ﬂfg‘?téhes%@&d SFreFRS Aok ﬁssff’r“éld’é‘ggl‘l??les can be
{silvex. For cheni GalerARCRMATIAAE s@Een! 8RR addlBSANEAEh TRABleSha! Shehinistoved @euded
as active ingredients, and the conposition nmust be conpatible with

t he decont ani nat i 6??“2@“" ofths brbbletstrusturgwaich ia)igportant f°h§F§b‘B'é(éﬁd fengeatytof she

jwhen the decont ampiyd THat ROGE thstel BR drainage rated B18q8%RANEd BUBbIe AL Qestrictd, OMRS ed
linto the range of 12-17:1, which maintains good stability and

ldrai nage properti ewer the drain rate, the longer and more durable the foam bubble. This is important

| 15  for blast suppression to resist the concussion of the detonation. This also increases the

drag on objects propelled as a result of the explosion.

The foamable liquid used is typically in the form of a foam concenfrate comprising as
active ingredients a composition of surfactants, solvents, foam stabilizers and salts, the
20 balance being water. For example, the foam formulation described in US Patent no.
4,770,794 has been found useful to suppress explosions, and is amenable to mixture
with some known decontaminants. This foam formulation is sold under the trademark
Silvex. For chemical decontamination uses, decontaminants are also included as active
ingredients, and the composition must be compatible with the decontamination
25  formulation used. Also, it has been found that when the decontaminant is added, the
foam expansion ratio is lowered info the range of 12-17:1, which maintains good

stability and drainage properties.




6 C ai ns: 1. A foam generating nozzle assenbly (10),

conprising a cylindrical housi ng (12) having an inner dianeter, a
first inlet (14) at a first end of the 5 housi ng connected to a supply
of foamable |iquid under pressure, a second inlet (16) at the first

end for praybdisds@n air supply area, a foamdischarge  ecrcaswiose (20) at
the other end of the housing, a conical screen (22) of a non-

corrosive material disposed in said housing between the ends with its apex
di rected t owar d GUAM#E:scharge outlet and its base touching the inner

di aneter 10 of the housing, to provide a screen surface of an area |arger
than the inlet air supply area, and a diffuser (19) associated with
the first inlet1( BAt))arﬁgenemﬁngtydmlg assembly, dompriingareiindridal lspusidg baving dnhe screen

(22) in a conical ans associ at th the
di ffuser (19) f Betd] "?’f’r %SISF’HE F&‘ﬁf‘g 8€‘¥%§°“§5‘§tf‘é‘r° fhection (3,4 SUgply P{Me t he
scr ;aen ad {NﬁCént fdaﬂmbh Ie?hqbﬁlamldcr@misﬁy, gts&ﬁn& ﬁﬂcﬂlaﬂhgﬁﬁwmﬂ f]?f}mﬁsui)plgrmﬁ;t’ém form ng
sur f ace, erein. the foamabl.e liquid,s su i e a wrate o

about 1 US gallgﬁ “@ HWF@FF?“dFﬂ§HPB§ﬁ§§ﬁ?? &r AngR-crPHessur e of
about 70 pfateriaBdishoddtEin 4id hédimghomvdethe dakart it Bbx diftcRUPEWSA AR ratio
of 15-30:1, such that in operation the foamable |liquid is sprayed

onto the screendisgfge outlet andffs base fquehipg thg innerdiametar of thhousiae. de P’é’é’fﬁle g22)

t her eby gener at ké}&ntsﬂﬁ'aécch?é@ 12Berdfin thdWRieb&iF ﬁ@ﬂlysa%afaﬁ& & d{fglgér associated withZ- A
nozzl e accordin aim wherein the screen (22) has a surface

area which 79 ag't?lﬁfﬂél‘lé\ﬁérﬁ’%ﬁ“#@sd M@rrweﬁzi@épwr@a thetfoapableliquid eptethe( 16) .
25 3. Anoz %r@en%ﬁ%ﬂbdi‘?zg{eﬁl Gl ﬁéﬂ%{?{h@ f&iﬁf‘ab&‘ifqﬁ%‘i?gﬁ‘ﬁzﬁa ofio the

screen (2 I s about 5 I'nc |'e ‘accor di ng
to daim2, whethsispreethwhidcainie draeml)thrhaﬁx the sroeen thereby gemasafing thyf fo@8- 70. 30
5. A nozzI e according to Caim4, wherein the cone angle is about 60.

2. A nozzle according to Claim 1, wherein the screen has a surface area which is about

15  eleven times the surface area of the air inlet.

3. A nozzle according to Claim 2, wherein the surface area of the screen is about 105

inches’.
20 4. A nozzle according to Claim 2, wherein the screen has a cone angle of 35-70°.
5. Anozzle according to Claim 4, wherein the cone angle is about 60°.

6. A nozzle according to Claim 5, wherein the screen is of mesh size 15-20.
25

7. A nozzle according to Claim 6, wherein the screen is of mesh size 20.

8. A nozzle according to Claim 1, wherein the foamable liquid has a flow rate of about
1 US gallon/minute/inch?® of screen surface area, at a pressure of about 70 psi..

30
9. A nozzle according to Claim 1, wherein the foam produced is of an expansion ratio

of 15-30:1.
I ——
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6. A nozzle according to daimb5, wherein the screen (22) is of nesh size
15- 20. 5 7. A nozzle according to Caim®6, wherein the screen (22)

is of nesh size 20. 8. AR et Bas B RE Acg;g to Caim1l, wherein

the screen (22) is nade of stain _ . A nozzl e
according to Claim 1, additionally c ﬂ“ E@ EUlﬁcond coni cal screen
(24) of a nowoomsrssssi ve nmaterial havi rea | ar E€A/CA97/00912han

that of the first screen (22) disposed in the housing in stacked
relationship with the first screen (22). 15 10. A nozzle according to
Claim9, wherein 3ha nogale acserdingde Claim il hwhaseie iedoam produged iseaf ap 2apansien mhout
112 inches[err] £15.30:1. 11. A nazzle according to Caim10, wherein the
second screen (243 |”5|as" an acute cone angle larger than that of the
first screen (22). 20 12. A nozzle according to Caim1ll, wherein the
screen (22, 24) afj ¢ . 13.
A nozzl e accordi nig:;U tpgﬁ%a@%?’ﬁ%oidfg t\?\h@ﬁéﬁh@?%eﬁ th% sge d‘ QEQE& O%Qt?’?zf)s s Steel made
of stainless steel. 2

11. A nozzle according to Claim 1, additionally comprising a second conical screen of a

non-corrosive material having a surface area larger than that of the first screen, disposed

in the housing in stacked relationship with the first screen.

10  12. A nozzle according to Claim 11, wherein the surface area of the second screen is

about 112 inches”.

13. A nozzle according to Claim 12, wherein the second screen has an acute cone angle

larger than that of the first screen.

16
14. A nozzle according to Claim 13, wherein the screen apices are spaced about 1.5
inches apart.
15. A nozzle according to Claim 14, wherein the second screen is made of stainless
20  steel

16. A nozzle according to Claim 13, wherein the flow rate of foamable liquid is about 1

UsS gallonfminutc:/inch2 of surface area of the first screen, at a pressure of about 70 psi.

25 17. A nozzle according to Claim 13, wherein the foam produced is of an expansion ratio
of 15-30:1.

18. A nozzle according to Claim 1, including means for adjusting the conical

spray pattern of the diffuser, to strike the screen adjacent to its base.
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