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The presentinvention relatestoapparatusforthe pro 
duction of fire extinguishing air foam,such apparatus 
comprisinga mixingtube providedatone end within 
jectormeansfedwitha foam formingiquid underpres 
SUre and with meansforadmittingairinto said mixing 
tube arranged adjacent to the injector means,the foam 
formingliquid being either an aqueous sojution of an 
emulsifyingagentora separate emulsifyingagent which 
ismixed withwaterinthemixingtube? 

Priorartapparatusforthe production ofthisairfoam 
have been based on the assumption that,to obtain a 
Stablefcam,in other wordsa veryfine emulsion of the 
foam formingliquidandair,itisrequired to Veryfnely 
divide,uptoaspray condition,thejetofsaidliquidwhen 
enteringthe mixingtube in whichitis mixed withair. 
Priorartapparatus buiton thisprincipleinclude there 
fore eitheranumber offinewaterjetswhichare paralel 
to or cross one another;or a revolvingjet,the rotary 
motion of which is obtained through oblique guiding 
blades;or severaljets,approximately paralel,ofering 
Scme dispersion to give rise to a turbulent flow when 
Said dispersion brings theminto contact?Nevertheless, 
this more orlessaccentuated division ofthe liquidinto 
jets ortheimparting of rotary motiontothe liquid wil 
resultinanimportantlossofenergy,with theresuitthat 
theSe apparatus,when used like a waterhose nozzlefor 
direct projection in to the open air will not have an 
adequaterange or,iftheyare connected with afexible 
orrigid piping havinga hoSe nozzleatits dischargeend 
wil notalow a discharge of the foam to an adequate 
heightand distance. 
The objectof the presentinventionisthe production 

of afner and more stable foam than that obtained in 
the known extinguishingair-foam devices? 

Afurtherobjectoftheinventionistoincreasethe dis 
tance and/orthe height over which the air-foam might 
be ccnveyed underitsown pressure? 
Stilanother object of the inventionisto provide in 

the mixingtubeaturbujentfow ofthe emulsionformed 
by the foam forming iquid and the air,without the 
necessity offnelydividingthe Hquidasitisinjectedinto 
the mixingtube. 
Afurtherobjectofthe invention isto provideatur 

bulentfow ofthefoam overapathforminganimportant 
fraction ofthe totallength of themixingtube. 
With these objectsinview,the apparatusaccordingto 

the invention comprises a single slightly divergentin 
jector nozzle arranged coaxialy atthe inletend of the 
mixingtube,wherebya Single divergent centraljethav 
inga density Substantialy uniformly distributed overits 
croSS-Sectionis obtained causingthe cross section ofthe 
mixingtubeto beentirelyfled witha compactfow of 
alarge bubble primaryfoam,ata pointdistantfrom the 
discharge end of Saidtube. 
The inventor hasaScertainedthat,ifaturbulentfow 

is propitiousto the formation of a fine foam,itisnot 
absoiutelynecessarytoreiyonrotationoronsprayingto 
yeryfiney dividethejet ofiquid underpressure;when 
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the liquidjet,drivingalong the airand,forminglarge 
bubbles which can be caled primary foam entirelyfils 
the CrOSS Sectionalarea of the pipe,the primary foam 
Wifowin afuljetandasthe Reynolds numberfor 
the mixture of the aqueous solution of the emulsifying 
gent with the air,is very much greaterthan the linit 
nUmber,the flow wilnot be laminar butturbulent;in 
this connection?itis advisable to pointoutthat,forthe 
known apparatus above mentioned in which a rotary 
motionisimparted to the liquidjetenteringthe mixing 
tube,fayorable conditionsare notcreatedforthe forma 
tion of a primary foaminasmuchastherotary motion 
gives rise to a holow divergentjet,the liquid beingdis 
tributedin the form ofa conicalsheet. 

In a Similar manner,turbulent fow facitatingthe 
formation of Stable foam is not obtained in devices of 
another known type wherein the injector meansarear 
ranged toproduce a holow cylindricalortaperedjetby 
nieans of an annularinjectingnozzlefed with thefoam 
formingliquid, 

?heiength of the ppe,startingfrom the crosssection 
whichisentirelyfiled bytheprimaryfcamisabouteight 
timesits diameter,Toobtainanadequateproportion of 
airandofliquid(from sixtonine volumes ofairto one 
Volume of iquid),correspondingto a foam of gocd 
quality,the total cross Section of the pipe shouid be 
about Seven totentimes greater than the area of the 
nozzle port ofthe single centraljet ofiquid:this port 
nay have a diameteras large as desired,accordingto 
the outputrequiredfrom theapparatus,andforinstance 
may be 25 mm?and even greater,In the case of a 
cylindricaljet,thetotallength ofthe ppe shoudbeequai 
to from 20to 60timesits diameter,said1ength being 
possiby reducedin a marked way when a divergent 
nozzleis used,asthiskind of nozzle bringsthe section 
wherethe primary-foamentireyfisthe pipenearerto 
theinletend ofsaid pipe. 

Cther meanstoreducethetotallength ofthe pipeand 
which can also be used simultaneously with a divergent 
nozzle consistsin enlarging the cross sectionalarea of 
the ppealongthat portion ofthe pipein whichthesaid 
portioniscompletelyfled bytheliquidjet,saidenlarged 
croSS-Sectionalportion of the pipe being preferabiycon 
nected withafirst portion which hasasmalerdiameter, 
through a tapered tube portion,to avoid energy1osses 
reSuitingfromasuddenchangeincrosssection?Because 
of the Speed decrease ofthe foam which accumulatesin 
the enlarged portion,its loss ofkineticenergyresuitsin 
increased preSSure;this presSure increasereactsback on 
the primary-foam contained in the portion haying a 
Smalerdiameterresultinginthatthesectionstartingfrom 
whichthe primary-foamentirelyfisthe crosssection of 
theppe,is broughtnearertotheinietend oftheppe? 
Thus the totallength of the pipe may be reduced ac 
cordingy,The enlarged portion of the pipe may be 
connectedeitherwith afexible piping,or providedwith 
a convergentnozzle to be used like awaterhosenozzie. 
Byrougheningtheinnerwaloftheppe,thesettingup 

ofrotational movement of the liquidjetis reduced and 
thusthelength of the pipe may be furtherreduced, 
Byway of example,Severalembodiments cfthe ap 

paratus of the presentinvention are described hereafter 
andilustratedinthe accompanyingdrawings. 

Figure 1 shows an axial Section of an apparatusin 
cludinga cylindricalnozzleanda ppe havingaconstant 
CrOSS Section? 

Figure 2is an axial Section of anotherembodiment 
havinga divergentnozzle? 

Figure 3 shows an apparatus inciudinga cyindrical 
nozzleandapipeincludingan enlarged portion? 

Figure4shows anaxialSection ofanapparatusinciud 
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ingadivergentnozzleandalsoapipeendinginanenlarged 
portion? - 

?igure 5shows on anenlarged scaleanaxialsection of 
apipe equipped with a divergent nozzle anda crosssec 
tion ofthe conicaljetthus produced? 
Figure6 shows an axialSection of analternative em 

bodimentofthe deviceusedtoinjectthewaterandthe, 
emülsifyngagent. 

Figure 7 shows fhe outletend ofa pipe used like a 
hoSenozzle. - 

Figure 8 shows the connection of the apparatus with 
afexible delivery hose? - 

Figure 9 is an axial Section of anotheralternate em 
bodiment ofthe injectingdevice? 
Asshownin Figure 1,the apparatusincludesa cylin 

dricalpipe? havinga constant cross Section andatotal 
length ofatieast20timesitsdiameter?Thispipeisfed 
atone end through a single centralcylindrical nozzle2 
whichinjects into the pipe an aqueoussolution of the 
foamgeneratingagent,the airbeingSuckedbythe central 
jet3 throughtheannularopening4SurroundingthenoZ 
zle?Thiscentraljetforms,inthefrst portion ofitsfow, 
an emulsion having large bubbles(above designated as 
primary foam),which Startsatthe section designatedas 
Ato entirelyfilthe cross Sectionalarea of the pipe 1? 
Thetotallength ofthe pipeissochosen thatthe remain 
ing portion,from Ato B wil permittheturbulentfow 
arisingin Said portion to change the primary foam into 
afine andstableemulsion whichwilbe ejectedintothe 
Cpenairattheend Bin the shape ofa powerfulandfar 
reachingjet??ntheembodimentof Figure2,thenozzle 
2isslighty divergentandthe section Ainthe pipe1,at 
which the primary foam5wilentirelyfithe crosssec 
tion of the ppe,is nearerto theinjectorwith the result 
that,asthe length of the second portion,Ato Bofthe 
pipe remains unchanged?the totallength of the ppe is 
reduced,Asshownin Figure 5,the divergentjet5,con 
fraryto what happensinthe case ofarotaryjet,isnot 
holowand formsa conical beam constituted byagreat 
number of thin jets,more or less evenly distributed 
throughthe cross-section ofthejet,asshownat5”inthe 
cross Sectionalviewaf therightin Figure 5. Inthe Said 
Figure 5,the airis suckedinto thepipe Lthroughtwo 
Series of Staggered ports 6and6’arranged nearthe inlet 
ofthe pipein two circularrows? - · 

?n orderto shorten the overallength ofthe delivery 
tube the apparatus accordingtothe invention shownin 
Figure3,comprisingapipe??withacylindricainozzle2, 
isprovidedinthesecondportionAto Binwhichthefow 
Startsto beturbulent,Withachamber7?havingalarger 
diameter and ending,when the foam isto be ejected 
directyintheopenair?ina convergentnozzle?Forthe 
above mentioned reasons,the pressure increasein the 
eniarged chamberresultsin bringingnearerto the ppe 
inietthe Section Ainwhich thesectionalarea ofthe pipe 
is entirelyfilled by the primary foam,so that the total 
length can be reducedapproximatelyto the same value 
as forthe pipe bearinga divergentnozzle of Figure2? 

In Figure 4,the means usedin Figures2 and 3 are 
combined and the apparatusinchudes both a divergent 
nozzle2,andan eniarged chamber7,thusallowingeven 
more ofthetotallength ofthe pipe to bereduced with 
the beneftofanimportant decrease ofthe bulkinessand 
the Weight of the apparatus?To reduce energy losses, 
theportions1and7 oftheppe havingvarious diameters 
are connected,asshownin Figure 4,througha conica 
portion 9thereby obtainingagradualand slowincrease 
ofthe crosssectionalareasothatthefoamingjetwiHnot 
breakawayfrom contactwith thewalofthe pipe? 
Of course,instead ofinjectingan aqueoussolution of 

?efoam producingagentintothe pipe oftheapparatus, 
itispossibletoproducethesolution withintheapparatus 
itself,asshownin Figure6:thefoam producingagentis 
Sücked through the centrainozzle 10 by waterinjected 
throughthe annularopening betweenthenozzles1Qand 
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11,the nozzle11 beingcylindricalordivergentas desired, 
andtheair beingSucked,asin Figure 5,throughtherows 
of ports3,3”?Itisalsopossible,asin Figure 9,toinject 
thewaterthrough acentral divergentnozzle12,tointro 
duce the emulsifying agent through the piping15 and 
throughanannularopening13formed betweenthe cen 
tral nozzle 12anda concentricring14,whist the airis 
sucked throughthe wide mouthed piping16? 
Asshownin Figures7and8,the end8 ofthe pipe1 

may be equipped with a threaded tip 17 on which is 
Screwed,asshownin Figure7,a convergent nozzle ?8to 
eject the foam directyintothe openairbyalongrange 
jet,orthe connection 19 and afexible hose 20alowing 
the foam to be conveyed overaratheriarge distance and 
height. 
What?claimis: 
1?In an apparatus for the production of air-foam a 

mixing tube comprising a first cylindrical portion pro 
videdatone ofitsendswithinjectormeansforintroduc 
ingafoamformingliquidintoSaidtube,Saidmeanscom 
prising a single sighty divergent nozzle arranged co 
axialy with Said tube and adapted to produce a single 
central divergentjet havinga density substantialy uni 
formy distributed overits crosssection and causingthe 
cross section of saidfirst part of the mixingtube to be 
entirelyfied beforeits discharge end,said mixingtube 
further comprising a second tapered portion connected 
to the first cylindrical portion and having progressively 
increasing diameter,anda thirdenlarged cylindricalter 
minalportion connected tosaidtapered portion? 

2. In an apparatus forthe production of air-foam a 
mixingtube comprisingafirstcylindricalportionprovided 
at one ofitsends withinjector meansforintroducinga 
foamformingliquidintosaidtube,Said means compris 
ingasinge slightly divergent no2zle arranged coaxialy 
with Saidtube and adapted to produce a single central 
divergentjet having a density Substantialy uniformy 
distributed overits cross section and causingthe cross 
Section ofsaidfirst partofthemixingfubeto beentirely 
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fled beforeits discharge end,said mixingtube further 
comprisingasecondtaperedportionconnected tothefirst 
cylindrical portion and having progressively increasing 
diameter,and a thirdenlarged cylindrical ferminal por 
tionconnectedtosaidtaperedportionandprovidedatits 
dischargeendwitha convergentnozzle? 

3. In an apparatus for the production of air-foam a 
mixingtube comprisingafirstcyindricalportion provided 
atone ofitsends with injectormeansforintroducinga 
foam formingliquidintosaidtube,Said means compris 
inga singe sighty divergentnozzle arranged coaxialy 
with Saidtube andadapted to produce a singe central 
divergenfjethavinga density substantialy uniformdy dis 
tributedoveritscroSSSectionandcausingthecrosssection 
of saidfirst part of the mixingtube to be entirelyfied 
beforeitsdischarge end,thesaid cylindrical portion hav 
inga cross Section of about sevento ten timesgreater 
than the area ofthe outlet of the divergent nozzle,and 
a length at most equal to twelve times the diameter 
thereof,said mixing tube further comprisinga second 
tapered portion connected to the frst cylindricalportion 
andhavingaprogressivelyincreasingdiameter,andathird 
enlarged cylindrical terminal portion connected to said 
tapered portion,the totallength of the tapered portion 
and of the enlarged cylindricalterminal portion being 
approximately equalto eighttimesthe diameter of the 
first cyindrical portion of the mixingfube 
4,In an apparatusforthe production ofair-foama 

mixingtube comprisingafirstcylindricalportion provided 
at one ofitsends with injector means forintroducing 
afoamformingliquidintosaidtube,Said meanscompris 
ingasingle slighty divergent nozzlearranged coaxialy 
with Saidtubeandadapted toproduce a singe central 
divergentjethavingadensitysubstantialy uniformiydis 
tributed overits cross Section and causingthe cross Sec 
tion of said firsfpart of the mixingtubeto be entire? 
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fHedbeforeitsdischargeend,thesaidcylindricalportion 
hayinga crosSSection ofaboutSeventotentimesgreater 
thanthe area ofthe outlet ofthe divergent nozzle,and 
a length at most equal to twelve times the diameter 
thereof,Said mixing tube further comprisinga Second 
tapered portion connected to the first cylindrical portion 
and having a progressivey increasing diameter,and a 
third enlarged cylindricalterminal portion connected to 
saidtapered portion,the totailength of thetapered por 
tionand of the enlarged cylindricalterminalportion be 
ingapproximatey equal to eighttimes the diameter of 
the frst cylindrical portion of the mixngtube,a conver 
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gentnozzleprovidedatthedischargeendoftheenlarged 
terminal portion ofthe mixingtube? 
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