;edex. Aurr+, LI T.6.T. v< ., WO U3/ 0~180~ ROTARY FOAM NOZZLE BACKGROUND
THE | NVENTI ON PCT/ CA02/ 017~~ 5 This invention relates to nozzles, and no
parti cul awoyosfoqigasrotary nozzle suitable for distributing pgpratiRanQf
fire-extinguishing conpressed-air foam sufficient to extinguish or control
afireinthe path of the foamstream In the art of firefighting, it is
known to use foam produced froma solution of a to foamconcentrate in

wat er. The vol ume of the solyji ' the addition of air and
mechani cal energy to forma lﬁ@ﬁ%*iﬁ%@fﬁgﬁ@enbl i ng " m The
bubbl e suffocates and cools the fire and protects adj acemmmwmmmmgs from
exposure to radiant heat. Foamis well known of being very eflici on
“fire feBACKGROUNROF THE INYENTEONal s). ~5 Foam can be gehléP%ted using
an air-aspirating nozzle, which entrains air into the solution and agitates
the m xture produci ng bubbl es of non-uniformsize. Wth an aspirating
'system the fRiagrinventicd rtesad nbleles) and Inforti phitigulatle te€aeo@yy abzzldiquigbleut i on

stream Foam can_ al so be generated by injecting air under pressure into the
sol uti odondligfipeling ampreat) ot i Ys-cxHaSWsNg; campressgd-airs £eambh Sutfisient He hose

(or pi pekiif i%t%xr@oﬂggpé‘g%e%.tl’(t)%aft}%mhg‘fgn §1tr Inf€. The energy used in this

system cone romthe soluti stream a e air injection stream This
system produces a so-called "conpressed-air foanl (CAF) which is capabl e of

delivering the foamwth reater force than a copparabl e aspirated system
doscr | bed abdddhe #B.h HERGKES Gris KIPVR RaHe 41756 PEYRRGNTPY HOSHHERCEE | h ( he
25 npOC§esth RGAcntrai® ih WaterH1THE vOURRE 8P BleQBILABS i ep%ﬁ&éd%y fRRSRaMiN of air
Application Synmposium' entitled "A New y-Devel oped Fi xed Pi pe Conpressed

Ai r Foarnéupshewsil gnergydo éorin dhubbie sievetite riembding sisoongyereBn. Giterbpbble. Thi s

docunent her ei,n | rpor at.ed by reference. 3o.VWhen delivyered om a
noge CaptiBedel diamtonRIBe Bl Hiotes baSint Biiree fomexpEsis [ A

t hr ough RyafmR el WA JTBEhk Sery¥fisichesfire!fBd HoReidui@ (SBdH d8fYcals). VO

03/ (1A805 PCT/ CA02/017-L-1 angle using a conventional nozzle (such as e.g.

a water sprinkler) results in collapsing the bubble structure of the foam
and .degener atd foam back.into a sol ution dair. A published

Canddi an pat eﬂr?tgg]a%a:)ﬁle?ec ?r}ef)alr?ledlc\ﬁs.mgz f’-‘léf‘afﬁ'éé{}j‘&%o,z? eg'%}fi‘f%lérﬁfrﬁoa?ﬂn ° B®havi ng
a st at i cohtipnbaidr agitacadti mdttarey pbdating bbiibbleswoft Roh-hgemt Wil arwamghed
outlets. The design of the nozzle is such that the combi ned cross-sectional
areas of2SRIFEING pypiEMs the fear é forraeds atitha Roadreusingths cawey pHHgIsolitien seean.he
barrel and not | arger than twi ce the cross-sectional area of the barrel. 1lo
Wil e the nozzle of the above application is useful, there is still need
for a nozzl e Rafrocah ntsohbg lgenerattd ibyi afetingl arnendar plesduee ihtar ther sofutivnnd

O SR, TS b ik b SRRl 0GIEn O RESE LR,  SUNRY P
stream Qh;fohh SuBHieisPRUITHRiIRBrgy used in this system comes from the solution stream and
the air injection stream. This system produces a so-called “compressed-air foam” (CAF)
which is capable of delivering the foam with a greater force than a comparable aspirated
system described above. Foam generation for fixed pipe system is documented in the
25 proceedings from the *“Fire Suppression and Detection Research Application Symposium”
entitled “A Newly-Developed Fixed Pipe Compressed Air Foam Suppression System” by
Andrew K. Kim and George P. Crampton. This document is herein incorporated by

reference.

30 When delivered from a hose, CAF is ejected as a “rope” of foam with a high

forward momentum through a smooth bore nozzle. An attempt to widen the delivery
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conpressed-air-foamin large circle area by using a nozzle conprising: a
supply tubing for supplying foamfroma supply conduit, having a

| ongi t udi mad o3amiishs 20 a barrel being rotatably attached topdhesGMARlsyY

tubi ng and defining a passageway therein, the passageway of the barrel
being at an angle to the |ongitudinal axis of the supply tubing; the barrel
havi ng at | east one orifice which, upon forced flow of the foam delivers a

stream . f 0 ] j i 8 nent that. i s tangenti al
o o o gl apiser EcRRThal b RELPEY e B WAy SRS R30S by Snboe B

t ubi ng dubbleaguttorecsiihe fant sidddgemaitingtie fent bak ihdoe sdnfioalandard t he sum of
all the cross-sectional areas of the at | east one orifice being not |ess
*than % of the cross-section of the supply conduit. 30 The distribution of
a stream of f/ i (-Tall i h-qf [ r L fC rea can
21 S0 bo achi vETREEl Tedt I TIRIRGENG. 212090 BB 8 b et

'PCT/ GAUdVavingla sfaticnagy barpg)lapd aantiny distribatorswigipthyéenybfilaaanglodvitiegs. a The

| ongi t udj nal ?)ﬁlls angd a ¢ ntrﬁhﬁenl %r. d portion; a dif} ser, in flow
cont i nuiCyENOL NG 12 ﬁP@lE@ i Gombyied; GasSesertnial areas of e uilels are, pot

| mpel | enesshthithe @Ed35-88otionRCoted Of the Barkrd1Wd ot fahger A il thE tloé€ sétioh AP YT
shaft of 5 a reducer; and an output shaft of the reducer tor driving the
di f f userareafithpbartela r ot ati onal novenent, therefore delivering a stream of
foamin a circular path coaxial with the |ongitudinal axis. |0 The present
invention provides a sinplified nozzle structure allowing for durability
and weadi nesswhié thenzakdi of thé fove bPlidadibh iCuRnd, Mlfetictshll teed R 4 MsEMRL 1 ON
and the various_ advantageous features are shown in the acconpanyi ng

dr awi ng@fiording thigher efigiendyedower profiles largemanpund coxerapt end alBoRRrdbable

DESCRI P lp the drawings, Fig. 1 is a schematic
cross-s&@%‘%ﬁx\gﬁeﬁﬂgﬁ@gh odi nent of the nozzle of the invention, 20
with the orifices directed downwards; Fig. 2 is a side view of second
enbodi g&rﬁlﬂof the invention. _with the orifices pointing upwards; Fig. 3 is

a sche MABYOEJHEINYENTMNof a third embodi ment of the nozzle of the
15
The present invention achieves the distribution of a stream of fire-extinguishing
compressed-air-foam in large circle area by using a nozzle comprising:
a supply tubing for supplying foam from a supply conduit, having a longitudinal
axis;
20 a barrel being rotatably attached to the supply tubing and defining a passageway

therein, the passageway of the barrel being at an angle to the longitudinal axis of the
supply tubing;
the barrel having at least one orifice which, upon forced flow of the foam, delivers
a stream of the foam along a trajectory having a component that is tangential to a circular
25 path coaxial with the longitudinal axis of the supply tubing such as to cause a rotational
movement of the barrel; and
the sum of all the cross-sectional areas of the at least one orifice being not less than

¥ of the cross-section of the supply conduit.

30 The distribution of a stream of fire-extinguishing compressed-air-foam in large

circle area can also be achieve by using a nozzle comprising:



i nvention, having a central bearing and a suppl enental close range orifice;
25 Fig. 4 is a side view of a forth enbodi nent of the nozzle of the

i nventi onwe é3nsedoese and far delivery orifices; Fig. 5 is gegcaA@nirgw of
the forth enbodi mrent of the nozzle of the invention show ng the projection
of each orifice; Fig. 6 is a schematic cross-section view of a fifth

enbodi nent of the nozzle of the 30 invention for projection fromthe floor;
Fi g. 7|sasc - ti.0n Niew of a sixth odi.nent of e
nozzle of the i i isr %‘?pﬁil lggi%ﬂnf P%‘H‘% ﬁeopg%'b‘ﬁn%rqx&g i\ |n°§'"§£'1
def|ectldmgar§§d’;§drﬁ6h 3 WO 03/0-t1805 PCT/ CA02/017-t.|1 Fig. 7 is a
schematic cross-section view of a sixth enbodi nent of the nozzle of the

invention for2 $fYpeEcinifiow eqnbipuity &ith the suprhucandyit.hpvingdanyedarpssgegtions i on;
Fig. 81 a Shfpthehth ?otgégq]lﬁon%ré:'é@?loufeﬁq EfodnliGo 2L o SIRE MY of

the nozzle of t I nventl vieéw of a se
enbodi metedaderitdmd nozzl e of the invention specially adapted as a m)bl | e

firefighting equi pnent schemat | c cross section of a eighth
embodi ment of3 H‘étgH'oili"’}ﬂe Oggh? HEd‘fcﬁT/g tF‘BﬁmBa\}/‘Fr@ fiysegetar maRALt @OWW’@F‘PH ng the

Pr oj ect i REveéknk therefd:d- de]-llfel'n?_gl 2 QRLhCBT V&Y iffa EREIS gg'tﬁlhc ‘SIE?%HPP{ of the

nozzl e of the invention: g. 12 1s a schematic cross-section o

det ai | dpngitudatal adknent of the ei ghth enbodi ment of the nozzle of the
invention; Fig. 13 is a side view of the nozzle of the invention according
to any of the first to the seventh enbodi ment having two barrels; and Fig.

14 igm a side PHepreht nkentMZEbAIEY a SikPliGRY ﬁé‘iﬂ@ﬂr@ﬁﬁ@ﬁﬂb\pﬂl tt@r (ﬁm(blﬁfy the

first to the 15 seventh enbodi nent having three barrels.

DESCRI PAndxeadmeFsfor spveditiusks. Fi g. 1 shows a typical conpressed alr f oam
nozzle of the invention. The nozzle 20 has a supply tubing 10 which has a
thread 12 for connecting the nozzle to a foam sol ution supply conduit from

a supply systEienanit afdobfectsAdftthd ilveritiditdrdethe V4rivhd MivarRbeshs FBdsred Brel S
nmount ed rotatabl to the tubing 10 b%/; means of a spindle 18 which is

at t ached ewnf"agteéﬁ@a“wyméir@wmgﬁgh@ atingprefeaed iferms byeway ofexempleie spindl e
18 a5 illustrated defines the axis of rotation. A loose-fit bearing sleeve
20 or an equivalent bearing is provided on the 25 spindle 18 to facilitate
t he rot BRIEF DESCGRITFION OBTHIDRAWHNGShe passage of the spindle

In the drawings,
Fig. 1 is a schematic cross-sectional view of an embodiment of the nozzle of the invention,
20 with the orifices directed downwards;
Fig. 2 is a side view of second embodiment of the invention, with the orifices pointing
upwards;
Fig. 3 is a schematic cross-sectional view of a third embodiment of the nozzle of the
invention, having a central bearing and a supplemental close range orifice;
25  Fig. 4 is a side view of a forth embodiment of the nozzle of the invention with close and
far delivery orifices;
Fig. 5 is a side view of the forth embodiment of the nozzle of the invention showing the
projection of each orifice;
Fig. 6 is a schematic cross-section view of a fifth embodiment of the nozzle of the
30 invention for projection from the floor;
Fig. 7 is a schematic cross-section view of a sixth embodiment of the nozzle of the

invention for projection from the floor and having a deflecting portion;

3



18 through the sleeve 20 to reduce | eaks and provide a thrust-bearing
surface. In the first enbodinent illustrated, the barrel is disposed for

rotation @ioesndig@svertical axis, but can of course be instlfgql,§ KHef) that
the axis of rotation is at an angle to 30 vertical. 4 WO 03/0-418(1

PCT/ CA02/017-t-1 Preferably, the cross-sectional area of the barrel 14 is
bet ween 150% and 300% of the cross sectional area of the tubing 10. The
rel ati vel. f.ae of th n de SO nlfold
br easur & o o ranatnfls SatSeRl Y BB MhEneTladifelt 8 i piei o B o)

axi s of rot atinegntiohlfer gropetied frbﬂ&hbﬂbdixeindi}ﬁvﬂngmdcﬁdctmg pdrﬁoximss (too heavy
a barrel_5 would not function properly), therefore it Is_advantageous to
desi gn tHg $ay 2 eidevigphadsiagofithe imqy ftthe stle pmbpdigiegt oftheiogs whitheal | oy .
Al so, the qughr,érx off the bearing plays an inmportant role. Two orifices 24,
26 are provided in the lower part of the barrel. The orifice 24 as

i1 ust rdtigd9iis appidd vieaneftla isevehtto ambedinieheobthiereizzishofl the tieensioRIshevialbr i fi ce

2G, represent ed | omlinpnes, is disposed in the rear of the barrel.
The orifices ¥@ g&g Oéhl&ij ‘Efngeim@gﬁﬂ'é‘f’mﬂ“ . off the vertical plane of

symmet r ymgf 16 & Qﬁél{lﬁw cro;@ecﬁ&ﬁ bt &egharen@d%ﬁeﬁlﬁmﬁ&z%ftm@m%&% te

side of the vertical symetry pl ane the barrel. This arrangenent
resul ts, wherhayingta granboxt Cddtmlmgtbedmjcmenedtlctn operation to the barrel

th hhtb i t 15 flujd b ted d dl d
tangont 146 |1 B3 tPflemiew SefieSanih rihogmept ol bl bk RbsT oot ng o
r ot afoi Orpigf 14 e RBEHSc &J@Mech&e ofX u&ail Bf bR Gttddhirit 6%@@5@1@%@&&&&%&{ ated,

the orifices are of non-equal size and are spaced non-symmetri cal |
relative to tcrféhengledffth@tnapmtm This is dictated by the need to baI ance

2 he f b f f the f d.th h th
20,11 TARCEPPEHRLS0 I8 BEIEbr MLSnlhbi b BT G b g Lo

or| fices can deeelthembedinicnt mmgoﬂﬂrbarr@gg and of the barrel, above |ts
m d- Irne Again, the smaller orifice 26 is disposed in 25 t he back of the

bar rel 1EigwH i side V@rvw o dke pogzjesofths gpwetion meeaidingte riny off thtfirsbde thel  as
i1Tustrated. %U&ﬂh H&V‘%%&g?‘%w t in the CAF being distributed

e.g. toward t ove e Nozz1 e | evel . Al ternatively, as shown in
the third enbodi nment |n Frg 3, the orifices 24, 26 can 30 al so be | ocated

in front bar 14 The |arge orifice 24 causes the rotation of the
barrel Qﬁa‘rﬁhpﬁgﬁ TrIOBWF. gﬂ@“’c@%ﬂ%-react by sl ow ng use
rotation. This is eff|C| ent to deliver a large anmount of foam while

keeping a controlled nozzle rotation. There is the 5
Fig. 1 shows a typical compressed-air foam nozzle of the invention. The nozzle

20 has a supply tubing 10 which has a thread 12 for connecting the nozzle to a foam solution
supply conduit from a supply system, not shown. A tubular barrel 14 with sealed ends 16
is mounted rotatably to the tubing 10 by means of a spindle 18 which is attached or
fastened to the tubing 10. The vertical section of the spindle 18 as illustrated defines the
axis of rotation. A loose-fit bearing sleeve 20 or an equivalent bearing is provided on the

25 spindle 18 to facilitate the rotation. A washer 22 is mounted at the passage of the spindle

18 through the sleeve 20 to reduce leaks and provide a thrust-bearing surface.

In the first embodiment illustrated, the barrel is disposed for rotation around a
vertical axis, but can of course be installed such that the axis of rotation is at an angle to

30  vertical,



WO 03/0180s PCT/ CA(121017-L-4 possibility to add an orifice 27 at the
bottom of the barrel 14 near the bearing 31 to deliver foamnear the axis
of rotatigp @fesidoe barrel. To assist |amnar flow of foampdrche/haggrel, a
sl ope or a rounded surface portion 30 can be added near the bearing 31. In
this enbodi ment, the sleeve bearing 20 (Fig. 1) is replaced by a ball
bearing assenbly 31. This 5 ball bearing assenbly can be integral to the
barrel 14 a“%&t‘%ﬁ‘a@?'tt{i‘é’&%s&?@ctiéﬁhﬁQre%sorﬁﬁ'é)m}re?fiﬁb Qﬁm%eﬁﬁsé%sﬁﬂ%roﬁ%.?of‘“”
(not shown). 'I'n operation, a conpressed alr foam known in the art, Is
passed tthe édoes-batiordl atdarofulghrubing 10U The gelively hegdraimmof thd tartehis ibtendel and

is ejected by the orifices in two 1o separate streans ﬁ/_vitho t bei nt%i‘

‘subst antlp re¥Id¢ERzRs BreatRlY nrﬁﬁsareatomé‘éa%ﬁmqhdﬁwa?fdf%awr rompifach sidggohihenl 11 ow
of the f a : . f an
annul ar ‘%gﬁagrgﬁggt? r%tﬁfgo@a?ggt&z%gg%l% e&1 En%%?@??ﬁ%ﬁ%%ﬁ%még o} ! Fig.
1} o abowdd trioe fmatioh epropalypetheféfore iR}is advahtageeusotohdesigt theabarfadrfreman second
annul ar or .circular patifern. The.size and, position .of e orifices can be
ol oot edolagny dehffraRiel b i dirunis 3HGe: Alete i othE ErgEHET or 1 ng
to Fi 0. ithporadi@bleh enbodi ment of the nozzle provides a high ceiling room
ver si on. 1D'he barrel 114 has a distal orifice 131 and a proximal orifice 132
preferably on the sane side of the barrel 114. The distal orifice 131,

bei | f th | i d dLy,
Cangenti al 1y T PROSEA% 2875 wbatieRin BF e ol PLA AT TS OTISR4 A o same
axi sip THRudfa@d #Bosiiohéd LR MMObREEISWRIIORR dntallePBrifidé 26 0fepfegéréd fn oOf

the barrel. Fi E 5 illustrates the txpl cal projection for each orifice.
Sorme ovéhRaiem b, isidigpased iy hegedrof]t @bmlagbe prifieescare pesitipnad) off-gpnter e)

defi ned rnal j i [ [ fi.ce 5
Referri r{gx'toédqE}egéh%,apgla?c%fﬁﬁn%%f]r}ggp 9%?15'?ﬁ%é)é]@fzfézeggl'epﬁ%é/{ilééosseégfﬁnt)}\l/%abI e
f1 oor urgppositdvide offtht vemidalbgmnsed) plansoftthabaredl. Théy frangérhantaedudts p@hen
protected are no iggs(r:&ssi ble fromth such as_a fl oor, area under

el

the wi ngsStesAmef liveref in apwawhﬁ t@? Ib%‘:Tﬁri hrugh thertubing JOxindgisroidhg ng
ion. : . i j 208

ona OT fulabeh e Jwhalf B EnBenniallyOIRE phfs(dl BLaRBRDEARE bhdl) P

ar r angedhesocdnsing aawiatibh pf fhicbherel aboet thanxiadapt or 228. A ring 220 or a
cir-clip cooperates with grooves 221, 6 WO 03/ 0180a PCT/ CA02/017~~ 222 in
respectively, the tubing portion 210 of the barrel and the adaptor 228, to
rotatably j oif thdfrsbBnbEdinRACILAEH AR R ficed B d’f‘%ﬁ-eﬁ@@l sPle dnll@rddpab&d 216
has orifices, which can be arranged as 1n the 5 preceding enbodi ments. In

t he exampnesymamétecaly mlative eeethe2xisefojotatios. Thisas digjatedy tlzangredto hhlaged 0 t he

i f i f the, b I i h g f t)h F. A | 1
o) 0L B8IBKERBle bOERRS auesol BR AN % TS bl e AT
rot ati orpriffces.he barrel than the large orifice 224 such as in the third

enbodi nent, to slow down the velocity of rotation of the nozzle. The
adapt or 228 has a threaded portion 229, which .can have to different depths

and pitches, if . pLPI RGP Sge. pj.pes are
di mensi oned f‘&oér)sw n'rﬁiee %gﬁ"gﬂr].&‘ﬁ%&gﬁﬁ&i%lﬁﬁ@c? i tnhﬁ c\erﬁIcEg t%?‘lé%%&é%?%dre‘“c%'ﬁ have
an at t aclppenieginosfahe BdrrélOat@e tits enitl e Qvgalie thd @alRx ofifice 284id disposb@id 232

to a fixed
25  the back of the barrel 14 while the orifice 24 is disposed in the front of the barrel as

illustrated. Such arrangement would result in the CAF being distributed e.g. toward the

ceiling above the nozzle level.

Alternatively, as shown in the third embodiment in Fig. 3, the orifices 24, 26 can
30  also be located in front of the barrel 14. The large orifice 24 causes the rotation of the
barrel 14, while the small orifice 26 counter-react by slowing iie rotation. This is efficient

to deliver a large amount of foam, while keeping a controlled nozzle rotation. There is the

5



structure, or to a weight to stabilize the nozzle when it is needed to be
noved. ~ 5 Referring to Fig. 7, a sixth enbodi nent of the nozzle provides
anot her npne@lsgok! oor unit. The barrel 316 has defl ect or spE38ad212aS1 St
| am nar flow of foamin the barrel, and to divide the flow in each upper
branch 317 of the barrel 316. This results in an overall "Y" barrel shape,
with the orifices 323 to 326 |l ocated in the two upper branches 317 of the

"Y". The or.fices e scatter i N t he, bt an S an an.ha di f.f er ent
01 aiet orreSHibileERadd &, Sl Bt thel Chtton] P bARAN AR B BRI TGV °F' e
ext rem tfo@s nehr theaxly GMeladsn anthetbagrek IMal dssikt @Midar s S2A3am3BThebgrdl oL at ed
closer to the nozzle's axis of rotation. This ensures bal anced foam

di sper sispe Ar t& serled ofrfage pogtory 38 ¢anp befadded | neas tthe rheadpg tHe Ipr Bt hes,

can be . p i J | pyveny: f i . and
eual |y P ORI, beRily 36 (T s Bblatci Pl ealB e S e 01
‘br angh, Hadl\weadng assembly @ntbeuitegial nthd Barrel Tdcand phespifdlans,sash as shosdpat at ed
by sl opes or rounded surfaces 338 diverging froma point close or on the
nozzl e' Figx3 or pfeparianibnot hown)ot at i on novement of the barrel is provided
by the cooperation of a groove 321 in the |ower branch of the barrel, with
aring 320 integral with an adaptor 328. The groove 321 and the ring 320
are | oose fi tlhecheration, ni conamedsba afmr foatr, dmodwr inntherant, as ipassed Thethe hasreho need

f tigh | ] het th i f h | d ity,
i ni i <1 R VERSDE i 1BoLTRE Fap Pe BG Bargl i isitbPE s pBHEER Felv 16 i s
adapfoed defari striehihn® Hithdad Iﬂ‘;‘i’nﬂé 1B saA@dlydegdriBated iito Etfoz%rﬁ sétlifién ARPSEPTRe t O

have the adaptor 328 adapted to fit i'nside the barrel 316. 7 WO 03/ 0~180~
PCT/ CA02angential flo@uadtthedoann causes theeharrel 44 dorvotdiene®ag of the sitaps dornB2@é can be
threaded to, match . different type of pi.ping. |n.the e e ~T shaped
coupt i ng™39 Bafite 2t e jofket PrvABE 3P WB R smbSutndpt Fr BB 00 S Vet T ore e
threads R@3dle @3DcPFMIR)! AR HRZAh& streth forfb a seeodhiul#br @RtIaR paRé4. t hr ead
336 perpendicular to this sane axis. The ad\ptor 328 is fastened to the
upper f ehifl §2¢ ppd aasidou of e orifingp san be seleptedsugnes tnflliandesired targetcased41 t o
bl oclk5 tt\?it“h%v}‘o JHS fastened to the lower female thread 335. Referring to
Fig. 9, a seventh enbodi nent of the nozzle provides an adjustable |0
orifice 424. The barrel 416 can be nounted with a spindle and bearing, such

as in the first to fourth enbodi nents, or vvithé%rooves and ring, such as in
the fifth andRefesing tediigdt. st empodimeatiobthe mogze proyides adughceibng raom

| ocat i Or\/e‘?ﬁoﬁ.hﬂ)e'b@irfcfglrllﬁ%gs 2 Wil Sorie l%gja;r:lﬁ:ﬁéjogin%lioﬁtﬁg éﬁgﬂgéf@ ak&ctﬂ% ed on

an adjustnent cylin concentric wt arrel ua he
fixed orthéisaae4iie cditbe bireelddguThabisal orifite ¢81,42ihgaclesd toameaniddnéafphsi te 15
sides on the barrel 416, but it is 9055' bl e tc% have a_pl u‘;ality of

adj & aptarebrrtplegissdoromvastly o fapgaitially dp dag 2y afetaian oftheobarn) Mfea¥are

si de, i NE&ATRISNae QRiSMTHE pRIE A orfTRle8l 321 prEfdc R cAdsk 6 the A8 of REtAIAthd | nes
420 with inscriptions, such as angles or other instructions, cooperating

wi th a |bamsl.olig Aellusiatest e nypicall projgetiont £8 earh foofine.t Semeo peertapsrl33pddd t he

| ocation of the adjustable oriflces 2 20, Thi s | ast, enbodi t J

i r oct ecrrsp o 2PV ERRE R fe e (BRI e nREL b el B st TR or e
accessi bhoxiyal beifité 183.ed or trained personnel. It is not desirable to use
this type of nozzle in fixed construction where an incorrect adjustnent can
resudt in an inproper foamdelivery to the surface to be protected.
Firefighters e sdch a z i } mat | 25 wi,th_their .l e, or

t he nozzl e ca}g\ e tt?n#%d 6d??§@t +r§b%d1r'1mt% ﬁtgg) ’1 %‘%cné’.%ﬂ?ﬁg%w%ésf?lmeofvle%tﬂf Z‘E’gfzan

adj ust  aunit. his enielcah beriséd esituation iviherofurtdee tambe proectbe aOME fdessitidr f oam
. This type of nozzle can also be used in technical or electrical roons,
wher e spBeithe ceilingsuph apg dppmart updssdhe Wings of pp piseralgin ahangar erutside st ¢ o

. the sevenih ERRALTRA N stdtdf. Phd bArt8216Has BE oQkra &F SRS willPPBSad portion
© 30 208 and a tubing portion 210. The tubing portion 210 is cylindrical and arranged to be

coaxially fitted over an adaptor 228. A ring 220 or a cir-clip cooperates with grooves 221,



round, oval, triangular, provided that the sumof the cross-sectional areas
of these orifices is not less than % or greater than twice the cross

secti onal war@a4edost he supply conduit. 8 WO 03/0. 118US PG AR/ ot dds7. 1-t
Preferably, the sumof all the cross-sectional areas of all these orifices
is not less than'/4 or greater than one and a half of the cross-section of
the supply conduit. At this mninmal ratio sone portion of the foam can

col | aps Foam.st i i i nsj st e f its ose.

Bl on ¢ 2 P bE AR AL b BoRbA2Ry SEMMCLATER, B S0E ot 2a8 b aRIRD

desi r ed jbinrths barrel abki etfe ddaptormxi mal ratio, the rotational speed decreases to
a level where the foamis delivered to a very |[imted area. Referring to
‘Fig. 10, a eighth enbodi ment provides a nozzle having an outl et assenbly

S50 rotated bphangRases o?reﬁ@ﬂa.rradmehaéaﬁﬁgési, mmga@i&eiamﬁgéfdess 20%me The 1o

cylindrical body 500 of the nozzle is a tube having a nomn I nt ernal

'di anét erpregedingn emhbdinpats. dnathet evampdst a dargp oorificen250 jprojttte upwardigr arghl  body

500 has .a | ongi tudinal.axis which ,cqincjdes wth the axis rotation of

o001 Brgefftiy tetnd B Bl BP0 e SShaths prsbiie & e drAB A lsmalenn r
porti on dfdikel 2264rb@Bis! whwadd] t : i 505.
The i npel | ere SO ri % cedr?t éﬁc([ag%g(ri] tﬂ%e?%gl ?g;ﬁgdr’]g%f{ égg%hr%t:ﬁofl @Q?Jﬁlg‘é‘{ nput
of a gedhan theasgerastfise245uch ag hretherthiad lembodidtent, ab ales dbwn tiieevelecitt 6HN of

t he bl 1ot f the f| f f. The.red 510 i

cont er oqeiof r e RRZR afe ABRHT 238 sy FokET PSR ane. SH R Biviohor s

S15 mr e differesr ddpths sndepitched]its nfatdhldi forent @lpe@f@ipmhgarmeﬂaﬁiblgemﬁsteghﬁ& afd the
e, a

| ongi tudj nal axis of the cylindrjcal_ body 500. For exanple, each | 20
when t hehwengiened fichdvs Ther caupling 23 gonpesting itk the edaptan shwrkave The post

cross 2 i t e 0 he.ifierfergnce with
the foar Franef rolig B4 @ MeuleBle REEICYS Cxplethif 4 Wy B0°le 8 R

cent er edtruotaie] er taewerzht toadtabildzet thonozQlwhdhie is eddedtto tekfovedn be sinply
chosen from avail abl e gear reducers. The test nodel has a gear reducer nade
of Zytel "' froma Black and Decker "' electric screwdriver 25 with a
redugti on ratg f o k0 . a=TolWTs fel | n

out | 1(e%t r ot at i%énfagl&’gftgrﬁég'lé a| ér?alftfi‘lhée ra&r\}géem\(l)&ff di%p%;?ﬁe{t)%g&%g aﬁ?@kﬁbﬁﬂﬁg&g%zzl e
can be rfinge unid. Thebard d6 msdefentdret33B ao assivdaminae Apwhaft fomeariy tisd barglot at i on

I'ts in.inpr del.ays bet f del i t i fi
L ocati ortditt BRIGERE AE% B e PR isort S ke DREb& e A Bl Vi e, very
fast rotatiafrel skl with heWHnce 923 363260880t inQRTwI el b}ahgﬂés%\}\ztog élfegA 8115

proj ected distance and thus reduces the area of coverage.
PCT/ CA0Z2Y11 1the) orifings @ir soattes¢shfin. the Cbramchas i apdneart have hiiffenant ldomadterd. on t he

oppogi t educer . the | l.l er shaf.t 506, .inparts

r ot g{%i oﬁ)rgfr%gdrtr’] ’ﬁfégfaé lfcoen(r%% %ﬂ‘ﬁeﬁglﬁr‘f chaggpsagm Vt%ﬁ{‘e%@gf’)m%ﬁesa%@enbl y
550 has the calallar ofififes 328, 325! &t 1BEREDEIRET A Aovzi hgls o fotdipar ThRl
having a notch 552. The collar 540 is a cylindrical short tube having an 5

ext er nalengirshdekepced iam dispprsion: e thpeatieal 337taé thautipdefaateleast afe ohithe
cyl i ndrigalchbody e ja Flig. 12) 4 oi t he out put
shaft 520 tco t’hen?gﬁofl%&rga&?gﬁ%lb@ei fg%oéegﬁéﬂe??rolle E’;(I)\I/let%% &scﬁ%? ’t?e Sﬂ%zdflta af t
520, sucisugly out the gthet Orifiaed pro@ciiomelif.e8 sisdvad 4 skidGievs 0€ bn@dradth,Higingl 2, or
any \ari atjon bet.we%%t ese, the shape of the anchor can vary fromthe

curvidd SHeha trpeatign 327 (Theyupper Brapehies are sepgyated by sfnpes gsraynded gurfages 338,
CONMPENs afi rki@ fRin? h FBRR cloRe BELNBRMALAE’ } . el ow
the cyli ndrlécgl_ bod% 508. gl'he out pl,(l)t sﬁg“?%st%& ‘8‘ggﬁ‘er#?‘a’g‘%§§3°%%g’§aﬁ°‘ﬁo| e
526 (538he birgel isiprpvrdst by thagpaphraticr nf a gtoope 321 omtheflowérebranmhhdthG&Rbre],535,
CFig. 12),..whil e Jat.h end of the, anc e pres itted i.n ol es 527
(537, RN 15ne %ﬁi‘awgﬁﬁw{hhaﬂ flep °5?f_3f’tﬁﬁﬁﬁ “EPLa ﬂ%%ns_:iﬁ AtgrlPese body
500, in i@ 6 @hihithizE 48 fribhien (dQANP ASthticH) TREre! B R0GREN For AR sbatin '&#\6 nt O
-create a bearing surface sitting over the internal | Ssurface of bottom of
t he ¥entthese npanlars singpoam bag lpwi densibn minimigingtthe lost thoonghdntetsticese émthehese
surface assi i - (e} venent, hut of. essential, since
the col I%égﬁglfoﬁl?é’%frggsheélp F‘ij%pg%ﬂ g’tg‘gtl?% %'S?tag?m%rﬁgﬁog‘("i 15K R%@‘l’@ol | ar
540 i s sebaveatic hdapitre328aidaptad & ficihside tHeaerep§16. he di ffuser 551. Preferably,
a gap is left between the cylindrical body 500 and the diffuser 551 to free
a passage for the tip of the outlet adchor 527. The diffuser 20 551 is an
el bow tube having snooth curved surfaces to project the foamoutwardly. AV
shaped notch 552 (plus detail on Fig. 11) can be added to direct a portion
of the foamcloser to the longitudinal axis of the cylindrical body. This
notch 552 reduces slightly the dianeter of coverage, but assures an even
distribution in the deIi_m' t_epl area of coverage. The diffuser 551 can have a

T D o — — .. o o o o P . o,



10 wo 03/o0.~lso5 PCT/CA112/017-1~ Because the diffuser 5S1 is gear

driven, this nozzle can be used as a unit in any flow direction. In the
exanpl e t o eomazdoe i s shown as hanging froma ceiling, butpdt/cad@mieasily be
used upside down as a floor unit, even part of a pop-up system s All the
enbodi nents described in the first to the seventh enbodi nents are shown
havi ng a barrel having two branches. Miltiple branches barrel versions such
as shown in Fig. 13 and 14 can al so be used to deliver conpressed air foam
at simlar or higher rate, but with slower rotation speed. Simlarly the

di ffuser 551 @fchtdseinethg prévienbadbetimentc dre adaptnamsnwn%d tha¢hded@o Puidtet . 1t
I S under {Lood that the present invention is not limted to the sole

‘enbodi ferga’s drnenet Pipig, dn e texamelimial shapeth goupling 2330 eonsisets rieith shani t hi n
the Sco%a%r b¢ r%ﬁ%: Ao‘ﬁ 3§d RidTvo fidalt threaddB 143534 aljo}nghﬂeimf %sﬁé‘ggég 17—~

CLAIMS: 1. A oa t|on nozzIl e conprising "a
‘supplsyi mgtatiopymafid (ammlestmﬁdySmmdqmendchan/ltmghla samleomds. t TigH adxiptc&xi;m il
barrel

bei ng rot tabl tt C th t ubi ng. and defi ni ng
passagewdsf® i efi, dppdrfe @s‘g{f 9\334 ans i 8@%{? Flemepiet4lly haying saﬁw@‘llo t he
| ongi t udphdckaté Bow stf‘ﬁ@e&un@me 15&@@%1&%@@356' having at |east one
orifice which, upon forced flow of foam to delivers a stream of the

foamalong a trajectory having a conponent that is tangential to a circular
paih comt l WAk 8 A0 MUkl bR P HBRA e e 1
Cr 0SRy Sesificerai. TheBaTa416kan 8t nloaakl vanea Qﬁh&ﬂlb @Rd Beirtg, Bt 485 the 13N
of the Ctz)ofs'oirtiegxgalbgcrl]lmoefntst hoE; fvlljﬁplg%osgnigé trmg, such as in the fifth and sixth
embodiments. A fixed orifice 426 is at a defined location on the barrel 416, while the
adjustable orifice 424 is located on an adjustment cylinder 425 concentric with the barrel
416. Usually, the fixed orifice 426 and the adjustable orifice 424 are located on opposite
15 sides on the barrel 416, but it is possible to have a plurality of adjustable orifices 424 on
opposite sides of the barrel or on the same side, in combination with one or more fixed
orifices 426. Indicator lines 420 with inscriptions, such as angles or other instructions,
cooperating with a line on the adjustment cylinder 425, inform the operator about the
location of the adjustable orifice(s) 424.
20
This last embodiment is directed for firefighters, or in situations where the nozzles
are accessible by restricted or trained personnel. It is not desirable to use this type of
nozzle in fixed construction where an incorrect adjustment can result in an improper foam
delivery to the surface to be protected. Firefighters can use such a nozzle in combination
25  with their lance, or the nozzle can be mounted directly on the lance. Then a firefighter can
adjust an, or several orifices in view of the area to be covered with foam. This type of
nozzle can also be used in technical or electrical rooms, where specific areas or equipment

need to be protected.

30 In the first to the seventh embodiments, the orifices can be of various shapes —
round, oval, triangular, provided that the sum of the cross-sectional areas of these orifices
is not less than 2 or greater than twice the cross sectional area of the supply conduit.
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2. The foamdistribution nozzle of claim1, further conprising a central
beari ng which includes a thin-shaft spindle having a first portion co-axi al

with the gupRloiidosbi ng to rotatably nount the barrel and dgifyeAm@184) axi s
of rotation, and a second portion for engaging the supply tubing. 20 3. The
foam distribution nozzle of claim2, wherein the barrel has two orifices,
said orifices being disposed on opposite sides of the axis of rotation, and

each Or'l;xjgﬁe?‘ (ilf‘ V%Qﬁ%] %5? ﬂonkrzge;s ltﬂes%?)ﬁ(?%g IEs‘n%F e%ﬂh'ax? E]/st?]r A

The foam erern arre

orifice gdjtachn oﬁd)arfdhehaﬂﬁélittlhalcrd@@aédtlﬁg oifthed;ﬁbplyezbn&ilf eanhieimihadnraiar the
axis of rotation. e foamdistribution ngzzle of claim?2, wherein the
barrel K& R} 9# 1heefgam@en6f>ﬂ%nss1bétr@ﬁtoa§n sl maintaip gopgh ew%feﬁchdor

di spose 0 f ki

dei | vor | SopuPoRy BeloR igiafof 1ob Mfcfbin SDUERLR BrvcBT0 pERE Mot 15
'PCT/ GAO el OvEr the mindmiabentioditetroiahioindl epeadaleziceseafio alleveimherenhe f@inn ig he

barr el o‘ﬁ anhlrd orlflce adj acent to the central bearing to deliver a

st r eam ofelivergfiayerylinaitedarea.of rotation. 5 7. The foam distribution nozzle

of claim2, wherein the first portion of the central bearing is a |loose fit
sl eeve bearing joining the spindle to the barrel. 8. The foamdistribution
nozzl e of cl diefeingvioeFig 10 Iaeeigﬁ!lhsmtmdlimérﬁrprof'ldbha wealer Bdvilgean iowgjehas a

ball bearin olni t sindl to th rrel . The fqa | Si.ri bution
morel of sl usb Rt By o e abedt Aue 1S, e Bk, prnelR a0t T o

i n cont i qWintidcal hally 500 alfahé YiorRe i & dubicohdving & WBRliNal GRIREHAI ianidtét and an

i ntermediary condult section bei substantial ly perpendicular to the

passagev@&lﬂg%d@@etﬂmﬂﬁﬁaﬂﬁrﬂmsﬁmg blhe @ﬂmdagaiﬂ@dafso& kasra Dngitkding axire
barr el r|f ein 0 es of
t he axi L\@ﬁ B\r,\%} g | o‘h&ﬁ%he eac E)a}lop g%" g‘el |@%g$ 85‘9 'I:’g%ﬁ?eoﬁf r%etpglgm I n
opposi t edigmeREbf HOTent?4] pbilnonTslﬂ fsGaphtili Bidet tHahithe oV'é?Kll g ofCdrPinipelieh
wherein the barrel has a third
505. The impeller 505 is centered on an impeller shaft 506, which is the input of a gear
15 box reducer 510. The impeller 505 rotates by the reaction of the blades to the pressure
created by the flow of foam. The reducer 510 is centered in the cylindrical body 500 by
mounting anchors 515. The anchors 515 are preferably evenly distributed around a plane
perpendicular to the longitudinal axis of the cylindrical body 500. For example, at each
120° when there are 3 anchors, or at each 90° when there are 4 anchors. The post cross-

20  sections have to be kept narrow to minimize the interference with the foam flow. These

anchors are important to keep the impeller well centered inside the central portion 501.

The reducer 510 can be simply chosen from available gear reducers. The test

model has a gear reducer made of Zytel™ from a Black and Decker'™ electric screwdriver

25 with a reduction ratio of 70 to 1. The reducer will be selected to obtain an outlet rotation
preferably in the range of 20 RPM to 100 RPM. The nozzle can be made to operate at any
outlet rotation speed, but very slow rotation results in improper delays between each foam
delivery to a specific location allowing the foam to burn off before a subsequent
application. Very fast rotation results in curving the foam stream, which limits its

30  projected distance and thus reduces the area of coverage.



orifice adjacent to the central bearing to deliver a stream of foam near
the axis of rotation. 12. The foamdistribution nozzle of claim9, wherein
t he barrewongg4tand orifices 25 of different area, said oridgreesneifag

di sposed on opposite sides of the axis of rotation, and each orifice
delivering a streamof the foamin the sane direction. 13. The foam

di stribution nozzle of claim 12, wherein the barrel has a third orifice

o 30 ot i o oGt SGig 3981ih " ehei il huioBhEE 3, B GBI of fle S

di st ri butdwrer 508 26 etlﬁfmqieaémr&,ft 806 ririparts hetatiar fion BrsSredeédractthé utle di vi de
the flow in %}u%ﬁ ranch ofbéé}f barre| 15. The foam di stri bution
‘nozzl e cﬁsse@iﬂgy 04 W‘?BT’ &l #5s¢bly has #,50l13r 2405 ag qutiet aachos §27 asdian; ces

bei ng digpesstusst 5@9@1@@&1%% rohdE55207The BA1R%46 i cylﬂ{dﬁkél%'ﬂg%?ﬁl% ﬁ%@p@ qrifice

delivering a streamof t foamin opposite directions
'di st i bipxFesnal sameter &mﬁallcr dham the nomirerd @iternalhdiaibater ef tﬁmlmdncabrbnﬂy 606. of

o of Crineneor 2 s R hlec IR i e PLGEC TRl F0BRESTlsr sihite?syﬂpklbﬁet o °
same di rtechtav&alshowoutaﬁteshfaﬁamdé@hrakBHtFnerlmQZI@A%im?Jene} &a fw{le{sghn the

barrel has several orifices on each branch of the barreé 18. The
f oam di Jtigi Bhutor eny wMeriatios b@f‘"@lﬂathm,lﬂle SM]ErCEflthe axhrélooparf vargSronf thervarvedper

h
iy ot ot 573 BE TR, 19 10 VY nBil AR B, hEMisicl b botmper e sioiehe  oam

in tihe dlehvegendhe mtdnoafthzeecm&er metofueww %%&nndﬁﬂa’l BOdYSUZ T8e Bhitphl Hafh 18,
wherein at | east one of the orifices is a truncated section of the tip of

one upperOip3thdiig. 129 hasry ole (836 Fig. HG@ res#ining ke eentiral porsippofi the applearei n a1l

the orif \/ f Carl | OV|ded
hat e Sun or ray i bER T or YiFueRA ek Brest B RE T BeleS e a7, g
di f f er eri2),odlightd snthuhe ldmgttbémmltsb@sroﬁlﬂhﬁeyhﬂiﬁr&mbod)zﬂﬁo Thene @far 84 tThebut i on

nozzl e of claim V\/r‘l& n.at |east one of the orifices is a truncated
secti on 'Of pPﬁ’é’“tq ;5h%? o4 ip Baredrta szgate ahearme sprface siftingiper thepimtarad nozzl e

of qgkai udtdee YOESRND of Pﬁt n'trfal oﬁ‘rsgé. *&&Irﬂ'npf'ﬂ&r?ga cﬁnaqcf@%)}{%gi%ﬁhie%g that

the sum of the areas e i ces delivering a
PCT/ CAOzl/l@m?SurLfamtclaeaaslsifmtthe rcbtaamn movementdbuteart inon essentid]fdeeahé collaam t he

S O OB 8 S YDA bS5 L LSTE 2l SR3Pb1 1 o
IS a 1rufemiabsurfRe of & @ffubdtSsl PrefdralflCa BAPRMRRAFLRN the cylindrical body
500 and the diffuser 551 to free a passage for the tip of the outlet anchor 527. The diffuser
20 551 is an elbow tube having smooth curved surfaces to project the foam oufwardly. A V-
shaped notch 552 (plus detail on Fig. 11) can be added to direct a portion of the foam
closer to the longitudinal axis of the cylindrical body. This notch 552 reduces slightly the
diameter of coverage, but assures an even distribution in the delimited area of coverage.
The diffuser 551 can have a constant internal cross-section or have a slight inward slope

25 553 at the output end to increase the output pressure.

In operation, the compressed air foam (CAF) is formed in the pipe before entering
in the nozzle. The foam is forced through the impeller 505, which reacts by rotating, and
therefore drives the impeller shaft 506 of the reducer 510. The high velocity of the

30 impeller 506 is transferred into low speed higher torque, by the reducer 510. The output
shaft 520 of thé reducer 510 drives the diffuser 551 having a notch 552 to project the foam

homogeneously in a large circle.
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24. The foamdistribution nozzle of claim1, wherein the barrel has a
plurality of branches extending in several directions, fromthe supply

t ubi ng | owgidsedigoel axis; 1o each of these branches defi nipga/@Rassageway
and; each branch having at |east one orifice. 25. The foamdistribution
nozzl e of claim 24, wherein the barrel has 3 branches arranged at 120 from
each other. 15 26. The foamdistribution nozzle of claim24, wherein the
barrel has 4 branches arranged at right angle fromeach other. 27. A foam
di stribution nozzle conprising: 20 a supply conduit, for supplying foam
havi ng a | ondddcdalentak dethiser 85 isagene dtived, thizl ryzgke tap detiised ;as a whiff nugdr, in
flow continuity wwth the supply conduit, having curved crasssection; an

i npel | erﬂowﬁlreﬁl%!ratl@sexaﬂmfﬁ thgmogele s shpver ay hanging fpm; 3 Cilingdubit ¢aut 25
shaft of [ € or driving the

di ffusereatag;?%pﬁg%rgtnga?g?‘gﬁP%%gpwn%@g?fgéﬁtgnt#(;aregciypgl% {eeﬁ'veri ng a stream of
‘foamsin a circular path coaxial with the |ongitudinal axis. 30 28. The foam

di stributi | f..claim27. in the diff h t t it
output end" ¢ AEHS GufodiEEs rgbed M 16 (et BNt SRR uDanE g1 fhewn
| ongi t udi Nl ¥irfel hhving (WO LPRIchd RBRPIe HrithdL b8l vedkiohd-sud8s SIRAA in

di stribution nozzle of "claim 28, wherein the output shaft and the diffuser
are joi ridig. 1hged hécabylsabe amethtor dedivdr eorapriebsad airsfod. at Fimildrourhighes rateput i on

nozzl e qf ,cl.ai m 27 erein i ffuyser..has sld ght. i pwar | ope at the
out put iVl TP aetio e anflnty HRCH A0S 10488 cighfh BrbodimeREedh

L. ANy AlhavAR{ozy tHah lend¥tletAY; sy. Aa& A, . Als. A (" . A3(L. A s. A(" YAP(B opwC
+r zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] cTa] ca
] ca] ca] ca] ca] c: a] caU] ca] cal] ca] ca] ca] ca! 46=0X8pPi zupkf a\ W ca] ca] ca] ca] ca] ca
1 ca] cal call ool GELAhaos Bhe e ptbst lkrdbf § 6 fitds B e Atelfisddibiel cal ca
51HK" az udesétibéd] stalveabata bl walpasiel ey calde all enslddiadea wiehis ahe atapR] 6AkiA] ca] ca
] ca] ca] ca] ca] ca] ca] caU] ca] ca]ca]ca]calcalca!"% Runk_ d r

5111 C " ipleging {vqgl gb] Xj d_ZU] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal] cal ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] ca] ca] cal] ca] cal) ca :
WE&&E " (T(()myr) ) "V} ++#, - -

.. N../ //0v00000{vql gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]ca
] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal 09111K2222D3A441 51 66J7
78X889e9: <<<<<G===N>>>47?{vql gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca! 4??@ABBBCCDEI
EE) FI F<HMpOOOOOP' P+PBPGPWPP=RRRR~xsni d_YI gb] X] c] U] ca] ca] ca] ca] ca] cal] ca] caU
] ca] ca] calU] cal] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
RRRRRRRSSKSOSZS" Ss S| SSSDTI TWI\ T TUUUVVWW

WAKKX} xr ngb\ Whi d_YI gb] X] ] caU] ca] caU] ca] caU] ca] ca] ca] ca] ca] cal] ca] cal] ca] caU
] ca] cal] ca] cal] ca] calU] ca] caU] ca] caU] ca] caU] ca] cal] ca] caKXNXRXX ZeZsZZZ/ [ y[{

[[#H\\E]]]11111]1~ENZAAN N " ="{vql gb] X]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
Ul ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]cal]ca]cal=""""agaa
aadbbbcpczccc

dr dxdddd5e?ee, frfuf f 2gj gngg{vql gb] X] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]

cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ghNhhhhi i Aj

ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! _qgny

} qq| r s#ssssot ovwswlwBwwwx [ x*xn600/ ppqYq_q{vqgl gb] X] 1] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca%APi K- " 109%& () -
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#10%&' () - 3% @AY () - wi[M"!$s$10% 10 10 10!L: PCT/CA02/01744

109&' ()-!Ns6 $109& ()-!D$s$10%& ()- ! @s$10% & ()-° opdEM

"1 $sELZ109%R () -L109& ()-M 109 ()-1 "10%& ()- F"s10%& ()-L109% ()-wC dEM
"1$s$ "109% ()- MPLO%&R' ()-109& ()-"109& ()- "10%&k ()-3 #10%& () - +r dEM
"1$s$" YI09%& (é- | L0%& ()-m0%& ()- 9109 ()-z109& ()-F1l09%& ()-4}"?M
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"1 10%nme (0)- 10"/&1@‘("5’ 1siripgipR MPyzle SAMPHENE) - @ " 10%r8 () - 410%r& () - pdEmbC
R a supply tubing for supplying foam from a supply conduit, having a
5 longitudinal axis;

a barrel being rotatably attached to the supply tubing and defining a
passageway therein, the passageway of the barrel being at an angle to the
longitudinal axis of the supply tubing;

the barrel having at least one orifice which, upon forced flow of the foam,

10 delivers a stream of the foam along a trajectory having a component that is
tangential to a circular path coaxial with the longitudinal axis of the supply tubing
such as to cause a rotational movement of the barrel; and

the sum of all the cross-sectional areas of the at least one orifice being not
less than Y of the cross-section of the supply conduit.

15
2. The foam distribution nozzle of claim 1, further comprising a central
bearing which includes a thin-shaft spindle having a first portion co-axial with the
supply tubing to rotatably mount the barrel and defining an axis of rotation, and a
second portion for engaging the supply tubing.
20
3. The foam distribution nozzle of claim 2, wherein the barrel has two
orifices, said orifices being disposed on opposite sides of the axis of rotation, and

each orifice delivering a stream of the foam in opposite directions.

25 4, The foam distribution nozzle of claim 3, wherein the barrel has a third
orifice adjacent to the central bearing to deliver stream of foam near the axis of

rotation.
5. The foam distribution nozzle of claim 2, wherein the barrel has two orifices

30 of different sizes, said orifices being disposed on opposite sides of the axis of

rotation, and each orifice delivering a stream of the foan in the same direction.
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9. The foam distribution nozzle of claim 1, wherein the barrel has an
intermediary conduit section in continuity, but rotatably mounted to the supply
conduit, the intermediary conduit section being substantially perpendicular to the
passageway.
15
10. The foam distribution nozzle of claim 9, where the barrel has two orifices,
said orifices being disposed on opposite sides of the axis of rotation, and each

orifice delivering a stream of the foam in opposite directions.

20 11. The foam distribution nozzle of claim 10, wherein the barrel has a third
orifice adjacent to the central bearing to deliver a stream of foam near the axis of

rotation.

12. The foam distribution nozzle of claim 9, wherein the barrel has two orifices
25 of different area, said orifices being disposed on opposite sides of the axis of

rotation, and each orifice delivering a stream of the foam in the same direction.
13. The foam distribution nozzle of claim 12, wherein the barrel has a third

orifice adjacent to the central bearing to deliver a stream of foam near the axis of

30 rotation.
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orifices of different area, said orifices being disposed on opposite sides of the axis

10 of rotation, and each orifice delivering a stream of the foam in the same direction.

17. The foam distribution nozzle of claim 14, wherein the barrel has several

orifices on each upper branch of the barrel.

15 18 The foam distribution nozzle of claim 14, wherein the orifices of one upper
branch of the barrel deliver a stream of the foam in the same direction, while the
orifices of the other upper branch deliver a stream of the foam in the other

direction.

20 19. The foam distribution nozzle of claim 18, wherein at least one of the

orifices is a truncated section of the tip of one upper branch.
20. The foam distribution nozzle of claim 14, wherein all the orifices deliver a
stream of the foam in the same direction, provided that the sum of the areas of the

25 orifices of one upper branch is different of this sum in the other upper branch.

21. The foam distribution nozzle of claim 20, wherein at least one of the

orifices is a truncated section of the tip of one upper branch.

30 22. The foam distribution nozzle of claim 14, wherein the orifices are

distributed randomly, provided that the sum of the areas of the orifices delivering a
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axis;
10 ' each of these branches defining a passageway and;

each branch having at least one orifice.

25. The foam distribution nozzle of claim 24, wherein the barrel has 3 branches
arranged at 120° from each other.
15
26. The foam distribution nozzle of claim 24, wherein the barrel has 4 branches

arranged at right angle from each other.

27. A foam distribution nozzle comprising:
20 a supply conduit, for supplying foam, having a longitudinal axis and a
central enlarged portion;
a diffuser, in flow continuity with the supply conduit, having curved cross-
section;
an impeller, which rotates upon forced flow of the foam, to drive an input
25 shaft of a reducer; and
an output shaft of the reducer for driving the diffuser to impart a rotational
movement, therefore delivering a stream of foam in a circular path coaxial with the

longitudinal axis.

30 28. The foam distribution nozzle of claim 27, wherein the diffuser has a notch
at its output end to deliver a portion of the stream of foam close to the longitudinal

axis.
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