;e3eVHH JLJ| LELTMXd@\D 112121 >393 PCT/ USI | |1/ 2GS18 | MPROVED FI RE FI GHTI NG
NOZZLE AND METHOD | NCLUDI NG PRESSURE REGULATI ON, CHEM CAL AND EDUCTI ON
FEATURES wolbiesvappl i cation is a continuation-in-part of Wcrso@gssssl No.
09/ 284, 561, a national stage application of PCT/ US98/ 20061, filed 9/25/98,

which in turn was a continuation-in part of U S. Provisj | i cation
No. 60/ 080, 846»““Mmmﬂl“‘m . The contents of the appli Mmmmerei n
i ncorporated b ntheir entirety. 10 FI ELD The
invention rel ates t&odoivr e fighting and fire preventing noz2isea®*and nore
particularly to nozzles for extinguishing or preventing |arge industrial
grade fires includi ngIMPROVER FRE FEGHIINGANOZZEE AND/METHOD nozzl es for
«vapor suppression, and i nCINOESDING'RRESSI/RE RBGPLATHONE regul ating,

educting and chem cal di schgENaCihAaANDSEDURTTOR! FEAPUREKhods of use.
BACKGROUND OF | NVENTION 20 Prior patents relevant to the instant invention

i ncl ude:5 (1) U S. Patent No. 4,640 461 (WIllianms) directed to a self
educting foamfog nozzle; (2) U S Patent No. 5,779, 159 (WIIians)
directed to a per Thiepplcatibifisaedntingatishcinipanef Ul SIiSBrisldNg, 09/288,561,(adhtibhab.
Patent Nos. 5,275,243, 5,167,285 and 5,312,041 (W/||lians) directed to a
cheni cal andstageapplicationof RGE/USI3/20064;ftled 9/2%/9%,3vhirhdin tunavas p gortingation-in-t he

prior art of_ aut i l,es. 11 i )o 4\d- R t . 3 048;
D 604, 100 anBitop . FiWBRRN Appbalfon 18, BB lsd8 ied ARG PG OB LS o
29,717 and Ba%ﬁﬁatﬁﬁé atéheléin ivdaitrited by féferBhasift thel élirQty. note are U. S
Patent No. 5,678,766 to Peck and PCT Publication WO 97/ 387S7 to Baker. 30

Mai nt ailfi ng a constant di scharge pressure froma nozzle tends to yield a
constant -1 Pﬁgg?ﬁﬁﬁﬁa%&fﬁf / US1111/ 21~S&8 range and "authority" for the
di schar ge whF nozzle flow rate to absorb variations in head
pressure, as it were. In certain applications, such as vapor suppression, a

fixed fire fighting nozzle is particularly useful if it self regulates to
di scharge at an aib?gc anventior Ir¢lates rie tfira tfighting and dfire prevestingimezzlah endiimasdiar ge
pressure tends .t overn t is, .eferred to.as the "authordty" .of. the

i char ge. ot PRBRARGIORBRR gt edpiohife o innle A neBeyahera Sxtiociifing,

di schange prashmbble CR{RS Fre®SAA/Irofct A8MIsS FNVaplst! isMFpréssidn, darkdll RAMeAt A
fixed range. One specific application in which a self regulating nozzle my
be useful i simiprogeniénkseisl pressursaegwatingy edusting hid cliemd¢al disshange fentmgespes walhent | y
stationed around Iﬁcaklwes 10 subject to the | eakage of toxic chem cals. Upon
| eakage, a p&tMEHEAS PRPSE+ at i oned configuration of constant pressure

nozzl es, possibly under renote control, could be activated to provide a
predesi gned curtain of water/fog to contain and suppress any toxic vapors.
I n such circunstances it nmay BACKGROEND OF INVENEBSN o di scharge their
fluid 9$th a (nore or less} constant range and authority as opposed to
havi ng“their di scharge 15 structured and regulated for a relatively

constant flow rat Prodsatdnts reRVEnt by MeGstant Rivethzh@sde: \(4f €7 6 fMagent NS4 gdo Wi t h
approxi mately constant range and authority, while operating under

condi ti ons of46t{Williagshdirestedrie aself eduaking ifoam fag nestzlea @)U SuPatastNa 5,779,
presel eoted (e SAkASTiR i e hORRLEl ok SIS D0RE) S5 R St oL o
head pressurpatesiGss. 8327594305 168884 AR 519TZbSt (Willidnh§ die@ed BS £efifi€al and
25 fluid or duel fluid ejecting nozzle. Also relevant is the prior art of automatic nozzles,
including (4) U.S. Patent Nos. 5,312,048; 3,684,192 and 3,863,844 to McMilian/Task
Force Tips and U.S. Patent Nos. Re 29,717 and 3,893,624 to Thompson/Elkhart Brass.
Also of note are U.S. Patent No. 5,678,766 to Peck and PCT Publication WO 97/38757
to Baker.

30 Maintaining a constant discharge pressure from a nozzle tends to yield a constant
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actually available to a nozzle in an energency can vary, flow rate remains
nore consi stent in such designs than range. Alternately structuring a
nozzl e t owpangetvzand regul ate di scharge pressure |ets fl owcraiseoy@sy Wi th
variations in delivered pressure while keeping range nore constant. 25 The
present invention discloses an inproved pressure regul ating nozzl e desi gned
to effectively discharge a fire extinguishing fluid at a pre-sel ected

di scharge pressure and range, up to a targeted flow rate, and thereafter to

mai ntain relatively constant flow.rate while di scharge pressure and range
are all oved FAEPAed SRUBOTIOA TBr Belitcirias Wile lavie e dozli Bowrgie t@ﬁgfﬁfge,
woul d |ikely I i, : : I :

coul d vary,  SRpeRBRELTBicRul, PRMRR. n ety APIBHRAS B ERaRLAIRNERIOh 5,
psi . Likew sa fixed fir!\Gghidig? 6Ok R @attidhlatly usefibibit self asophitexdiof disthargatat ahs

selected. This selection of targeted flow rate need only be approxi mate.
.The i nvent i vaPRiesiMatelyennstanter targeted pressure. The dischagge pressuiedends iRgavargehatt | ow
supply Rressyr | {oCad BleNafinaki : i '%.”p S,

t her ebyBacco}r%Tlle)egca I ndé) oy rrtl'iﬁhrme‘al ge‘gér{gl\qglu‘{lls?%%ggtsg@%@l%ﬁetaﬁgé anéﬁaﬁ%g nor e
easi |y 5 accetmanttarangg. dadohstentutischmge breasure esmésaloseor consistent delivay ofiad a
capacity to throw flyid chem cals such as dry powder on the other hand,
wher e possi bF&eanala fi¥gddangsn i ncl udes enhanced eductive techniques, for
bot h peripheral a . RASh! LWE L :
particul arly hel p%e%ﬁﬁégﬁ%%lgtl ceihozz?heas\@%]f&\%ﬁ%ﬁﬁg&rs%\}m@ﬂ{égéhg'?ﬁﬁégﬁépguch
as dry powdefixedl @roteddionyistem that rieclfideg hiozalgs peridnentiy statienediesiogne dodates be
adjusted to operate over a ran%e of fl ows, such as 500 gal |l ons-per-mnute to

2000 gdi0 onssyuect fprihe deakgee of taxie chemicalsqi Ypemlegkagss dspermangntlypstatigneg

Caaulate for cprEbtlion GReBRay philaRf BAAR Bkl JR8HCteplole GRS, cdRE b

i ncor por at es a@ivaddfto ?ﬁﬁvﬁtfetd preddaidinéd eurtdin sfeatb/fog t& &&x&iﬁaﬂ@sapr&smmbﬂc
di scharge. In general, 15 when fluid pressure at such a baffle, sensed

directly or vapfirs.ckxsuh ciraumstangesdt may be eptiseal & ngzzles toctissharge theinflued withe

baffle is stryctur i i i i ! body to 3 own"
on the eff ec?itt{c}‘é’ % ?’géésg)f gfrﬁgang?ﬁsdgggp éﬁeahg}%fgggﬁé&%ﬁ t%r %asvén& tehggﬁ‘ﬁ%g%ggp at
the bafifsl e, senGefddhd fspulayedPor 4 rethitivelg thnstant Goweateasey mereafsichl foriogsed. ect ed
pressure, the battle is structured to cease squeezing down and, if

necessary, t 8Vater/fogcregtediwithagproxpeatelpcamstaatrangeandippthonty, white apstasingunder

o essur o oaheidifions RyBSHETER) pfSOks B oy GUBALEHTn o Btsbloahd et ol ©°
di schar ge pogigxedlezalefl | Ow rate to vary but the discharge tends to have

constant "authority" and range. The instant invention achieves a hybrid
pressure regul ati Fieaueutiymogglesasgstrustureditozislivey s prenset gllongrper-minuteflayvratend

Cribout oA SRR bR S B TALAER e B35 s o Bl 1
i ncl udes f ur hérgally dvaildbleroRinogzlé ih a8 embrgafidysah va, AW £4te fomals nidré coivistdie
basics of a nozzle, a fire fighting nozzle defines a conduit for a fire

fighting fl uindsuchedesigap thanragge.i ltereately sipeturing jaf nozele tphiarget ead fregate ng

weter hor o nastierd Rl Eiur o Rl e by VK e b P RS mieSt PENIRER S
to -3 WO OZingd afbte Béastddt( 1( 1/ 2CS18 various fire fighting fluids. The

condui t and discharge orifice structure are typically designed in .
conbi nd5i on to r edb¢presentdnvendoredisclones pit improved|pressuregegulaginginagzle designed

P;ﬁ;:ur € av a'{(l géelc?lvél{f 81rpcﬁarr]§e e“i}éi egitir?gouli'srh?neg'ﬂu%a %Vp%-&lgétecp &igalsaygre%r&fsar%%ha

range, up to a targeted flow rate, and thereafter to maintain relatively constant flow rate
while discharge pressure and range are allowed to increase . A preselected discharge
pressure, for example, would likely be approximately 100 psi, but the preselected pressure

30 could vary, and might more optimally be selected to be approximately 120 psi. Likewise
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G ven generally anticipatable supply ranges, in pressure and flow, for the
fire 5 fighting fluid (industry standard sources of pressurized water m ght
be anti ciwetieds® vary between 75 psi and 150 psi,) nozzl ecivagyez@esduit s
and di scharge orifices nmay be designed to define an effective, or
practical, flow wi ndow. For instance, a "two and one-half inch" nozzle

n1 ght be adjustable to effectively flow between 150 G°PM and 600 GPM whi l e a
"sixteen inch" nozzle mght be adjustable to effectively flow between 4, 000
GPM and 10 16, 000' GPM both being affected by variations in supply pressure
or quantity. aAarga@}iLthvamte lelrsglemdgeTbs |S¢l¢@@n ofitargeted Bowrrateanged| only de

designed to be ad th| ran Iow ffecti.veness of a zzl e
-body. Fluid ?Ii’prﬁ/ ra eeﬁﬁr 8’36 Slgn m 5 e\’/‘ﬁﬁ Vagd t"F{P‘ a"r‘%%%?flée%?
effective fl qypply pedsures oahile hﬁiﬁtdiﬂng rﬂo@v aﬁteoatnrn Het' biiplyP Peeskutes; OthefeBy

supply and pressure Mnimumlimts on an effectr ve fl ow wi ndow i ncl ude a
-15 m ni mum ef¢copmagating gpininsym ganger reguirements enethe exei heedvmvhlieh mprea easily

typi cal | y annul ar_dj schar el.ow a cert e, the

(P ckneds of apsemsdefing e Bfine felBies Ry st raneancetindd Rpacifo thind fuid o
wal I tends t@héih&dlﬁé&ﬁraaﬁﬁrﬁd%&%%ﬁ@othéﬂl&%ﬂﬁﬁér%ﬂﬁﬂﬁ@ suffers. On the
other end, a "gap" can get so |arge that the fixed conduit bore structure

itsel f governs t hifbwmvﬁhmlemchldcﬂ"lmaaceér@oﬂlmt%hmqmes far hdﬁlepeﬂlphnrabfand/at er

t hat be 20.e .bar

unger g? godet Rt aLFf? ﬁﬂ}'ﬂ’s%lng‘ﬂ? g(ﬁ%g O% ‘ferflﬁlglgﬁwﬁfp@l 7 P‘ét(?f”[af“énal ly
designed in h@izqggoeﬁnmﬁtmgwfgt@gh@ag%éﬂggdw?t;wama conduit, any el enent of
a nozzle structure defining at lest in part”the discharge orlflce

i ncl udilflg an out eA typickl ﬁr@rﬁghbng nozzletmeaobc/deswled thbe adjustefl i dpdrhte cvepaent .
W refer to traditj onal ns, for 25 .cony nc in re ard.to an

adj ust abl e bfﬂng? %{do&saf%’ a3 aﬂmffmmsf%moﬁéa@ms ﬁ te, SiVenaLeriain | o
forward and f e&ﬁi’@q%b‘icﬂﬁ‘ﬁssﬁhéﬁ to E@%snd ?o@%@aerlgﬁn laitotfatie RoAE o

adj ust nment |s effectrve e range 1s related t ective or practical
fluid fl ow wselebdvandf selferegulatel for pkegyiimee while mtlowingafielv dbsedrar gezabe |dfeslgne

contribute to defrnrng "k" . factor f r..a 30 nozzle. F|low rate

di schar ge pr WESROE %e&é’fi&ls%w lggermpxalmapethe Boulﬁdﬁ%c arge geaeral,w O
112126383 PCEALS pHAGRLG: WA oftadl Eé‘h%é‘d difechtP 8 SHARELR! FEIBHEP RIFORRY K
the "k' factor. It Can be seen that for a constant fllowvaries wth the
squar e root afselpcted :pmseurerteI‘ba&lef ISMCmmddmr donﬂmthtrdnszdﬁatlgpe noezzlé ibody to

di scharge prgssure p rl,,ses wi t.h |ncr S e fromthe fluid
Sour Co. whi | o RS AP G Ue P o e gt kes aRee SHUTRIESE ISP as

conpar ed Lo 2 tRE BSAY, rs%nseﬁ%@biﬁﬂoﬂ 1ﬁdlﬂa@{l§’ th '?SJcﬁ%? Excell t«l?résgﬁc@&l ?Jsﬁxré QR of
pressure. "Automatic" nozzles have autGmatically adjustabl e di scharge

orifices. Aubafleis staich;reédp wsamtslqee@mg(ﬂmmgmdolﬁ riecessaryatceshify po ealhtgp the
desi gn nt ai.n a.sel ec chalge e re, ch as 100
s ui Ihgaﬁﬂo mat g@elcﬁéﬁ Ii‘fzeegft ¢ hes4 qd %"%B PEé f“P 'E%’g‘ﬂ’é C‘P% H‘“E% H§$‘W§r ayi §EH§? ge
fluid

ui d pressugeciang ;ﬁeehe%me%éméseﬁefcrea%rae efg Ufﬁﬁn?éﬁlﬁﬁ thelshR o @'tlﬁf&i&%‘ﬁ&gg

orifice (sometinmes referred to as t gap"™) e sensed
pressure is port cause flow rate to vary but the discharge tends to have constant “authority” and

range.
The instant invention achieves a hybrid pressure regulating and flow regulating

25 system. Designs for flow and embodiments of automatic nozzles are themselves discussed
in detail in the above applications incorporated herein by reference. This invention
includes further improvements in self-adjusting nozzles. To review the basics of'a nozzle,

a fire fighting nozzle defines a conduit for a fire fighting fluid that terminates in a
discharge orifice. The fire fighting fluid is usually water, and while it may be treated and

30 discussed as water herein, it should be understood that nozzle technology is applicable to
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approximately the presel ected di scharge pressure. (The word "approxi matel y"
is used herein throughout because automatic nozzle designs are only

"appr oxi nmpakpidzsaccurate.) As a result of sensing and adj wstrrEnd/26ses

di scharge orifice or gap is narrowed or w dened so that the sensed

di scharge pressure is approximately the sel ected di scharge pressure. 15
When the discharge orifice or gap is narrowed, fluid flow rate through the
nozzle is reduced. As the gap is widened, fluid flow rate through the
nozzle is increased. As discussed above, however, if the discharge orifice
of the nozzl evavienefireofightingifiidsi xddie conduit' #nd discharge orificel irucbue dre typically

fixed and flow.rate. woul.d "tend" t in fixed while disch
woul d vary wiSeHEBR Prinatiof 6 recoiet, 5 P extert mrackical, s e S0 BisSRRG Ay o
root of pressavhifable frbih the ﬂ@ia%b@x@acaeédveiyeoﬂpseds@rmea@trﬁfgl@d into a fluid

stream at a constant percent (eg 3%, or 6%, a relatively constant flow
‘rate of the fluid Givegenarallyantigipatshleaspplyaranges, il pressre:and:flowi fag thefiree on

t he foam congent.rage ;to be set.. Further..a rel.atjvely .constant. flow rate
with a il gn dIERRG P eudoiendasFobt Sttt whsmmER R stcingredi Vel §
hi gh 25 pressjsiwedneisissi £dMB0 pSiN@BRAE Bédy coRdiGfsaad eisalﬁdrmc_eixﬁ@yme deBighed

nozzl e that discharges a chemcal, such as a dry powder, within a fire

fighting fl uitddefine angffeptéved espraetisiab flow window. Fouinstandeos/ twatand poe-halbingh”

Tt acton t dogrsatett be BRI bl phSeé P2 GBR aiftd Grbtbhfes
there is a |i4giRd iﬁélﬂﬁio&zlefnﬁgmt&radj&%b@t&eﬂ“e@ﬁ%?& Abw\RtWednUIG6RGPM btV

rate froma nozzle can be an advantage in several -5 WO 0212G393
PCT/ US11Q.1/ 2 1k@0sGPMa bothrheingmdfectied by veriasiopp inysupplyqeessareics quastity. or if a

| i t t fi d dj fr. fi | at.i L t t
it oy ba. anAnsEeRlsdihegn ofifh Ruontli pEmhiihas &ighef Fe Bt Ahvsteto
for the nozzlgiigy §Parls8@EAbwIcHEMIVeRdsS o Rio24RI body. FuldWidw t418 tifidd the RoLfle ONE

fire, the relative inportance of constant presSure and of constant flow
rate can shi fmhay Grfiwghimanozzle’ss8eeiveiflew windowpagain tekingintd accointtviadations irant

invention provides the best of two.worlds.. The adjustable sto or y
ot her such” adOHEEaPE R s St DG 1its i an S IAR MEROM MEEA abl o
di schar ge or'rﬁmﬁ&m%f@awe%% " sBE, bﬁa%ﬂnﬁ%&ﬁ@ﬁ%&t&e:}g\%ﬂ 6f ]gft ig%|y0vanhahﬁs up

to a given point {in a noz s effective flow wn y pressure
goes | ow, rantischarge ohificeriBahown nerthin tgaplsize the iHickmessaof thetveall dfiwatet disclhaggedit e

within 10 the,npzzle i eached, a stop or .the |ike causes. the di,scharge
orifice to coligmisias wiithl thapionreliio fo dristeamte sy sl haw permnce
pressure but {.lisd Gd @WottRl End, %@&’*&n@%ﬂ&i lQrg%?RitQKé FRdEdondtiPhsledthcupgal n,

rising only in proportion to the square root of the pressure). Mtering

f oam concent ritself governs phrowe | Bure is thuop ractical lingt tohthe flowr ef vetérabatecanibe h
fixed fLow rate.. £@)UI\%Q{IO\RY THE . I NVENTI ON The i nvention includes a

sel ecti¢@ly Aniasntyfowsd thropghanezsle B, | e conprising a nozzl e body having
a condui t term naty ng thNhed uddsiosd Qﬁatoﬁl'tﬁdu‘%ﬁ-adl&k?a[b@é %i‘s@ﬁe{r?@ offiicéd Ryl Be 20
automatically adjustable within a range. The nodozzle body Tncludes a”stop or
the like, adjtuslitainklly designiedirt teems affapcadpistable bafe withindy comntlnit rany efentehteof a

orifice. This stop could. be,an dj.ust abl e neans, si,npl.e or. conpl ex, for
limiting the @&ﬁ‘@e‘“&i?‘“&%%é‘f’é‘iﬂ d¢ T 0 Purtethe SERaTR offiFd feeld lﬁé‘ref%l‘k}alfhe
stop or adj Ui ilBRBEy éculd 86 2hadjusRBR ddfelOARE PetbOdYirafitbrd] YiSISS for

nozzl e effective _I ow Wi ndow such_t at the nozzle flows at variabl®e flow 25
r at e/ co2fst antcopveniange.an fregard toocan adatstable haffledocatedimgpecanduit mdwererthe edjustneng | ows

at variable pressure/constant.flowrate as long as.the.targeted f{lpow rate
s noeded. - TIE e bEe fonvarchand aslar e ueih gabrstasnolers g EiMES Iy SRR £ e
fighting nozzldgstdheis clebivel ARB TSk ISHEIRle ko BPEMICAL G HadicifuRCARHwido%r
fighting fluid discharge pressure for fluid flow ng through the nozzle for

. flow up to a dfghemnzele. rate and al |l owi ng di scharge 30 pressure to rise above
sel ect ed di scharge, ptessure .as ng as t targeted flow ratge,is -6
9% Fégven conduif anJ &sc(ilarge oritice conthibute to ée%mng 2 %k factor for a

30 nozzle. Flow rate and discharge pressure are related by the formula: r=kv'p, where r is
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WO 02/263 13 PCT/USII11/215(!'3 reached. The selectively automatic fire
fighting nozzle is also preferably a self educting foam fog nozzle and even
nmor e prefwoahhyivia self netering self educting foam fog neraheson/BR6EF
DESCRI PTI ON OF THE DRAW NGS 5 A better understanding 'of the present

I nvention can be obtai ned when the follow ng detail ed description of
preferred enbodi nents are considered in conjunction with the foll ow ng
drawings, in which: Figures 1 A 1B, and 1 Cillustrate in cutaway all
enbodi ment for a selectively automatic fire fighting nozzle with flow stop.
10 Figure 2A theiflese raée,astba&sshﬁeeipﬁ@mre@nd& the["lsc factos) \Jt ean bsseendhatifoea
fighting nozzle having a fl. e...Sul I nl . f.0oa d |

‘techni que. Fi %cmsgngg, |gf) Uy ?‘g?végﬁ gfhe g%g%fr@n@nff %ggsg%. s‘)evlltielcat i3;]\(/(% élb%g j?%ﬁgt iC
fire fightingdisghazdeoriice ddthergk presQiite peR@OMitimbicastid sapdplfrlpfésﬁlaé fremphé Msdi on.
Figures 3A and 3B 1| |ustrate a set of stops structured for a nozzle to
‘target 15 di f$awresmwhile Sopwrratec'Sendshdodempmiglativele cppstant atilgast ps gemparedya. it
shoul d bg underst ood t hat . uet ur be boplifjied and details
omtted ?n or %Igf'sufeodt(’:egﬁ\'/s&ts(t(’:’{el}’ ﬁ’ é’%’?geasrsugiéc{ﬁg\é@'far? ﬁé;otﬁg};eﬁ%qr%n_ Scal e may be
sacrificed to clartAxtomdficDehezzlesd Haos Cautraticalyf ddiirtablec disch@ge ErgriFdesrent s
In general, a nozzle having an "adjustable" baffle 1n order to discharge

fire extingui Adtamptically adjustable disghargeaifisesdrs tiypically designedita slajniainasplecte

opposi ng a natunal myenen f justabl e baffle tyar l.n_.Jesponse to
FPEra preasur debirad UG e on S0 AL HP R o fflic pir i BB Fab B b SBRIE
a di scharge ofgrkédzR digéﬁérﬁé fiiidlpYessiiré@ndPA BiaiREiméins SRadtarel t @ adsst eldischarge
backward force equal to the force of the desired or selected fluid pressure
upon t hd0f or werifice ffometimes referred .to Hsrihe “igapD| until dhevaensedndischarge poessunecie s

agai nst baffle back d.bias pressure at the sel.ected pressure. Forwar
bar f1'e. sur  aclPIaREAGHY 3 JEePHE) AN EBa P B Hia o RErarpaely” s el
ext i ngui shi nghdrbiditktolBNdUR Bedals@uAbMART e dBdigrishite SHIP CippF SEmALK® adirdt8))
theory, the biasing force could be provided by a spring that, over the
WD 02/ 21313 PAFawSul vfsashgand dfijustmest:ia disgshayge ofificear gopfs nagrowetl weavidéned end

ints, which .e.th i mat el hal f _of. i nch
D esent s an_ cSSEHE 1 SO HAE Hsrabie  eRiBy s P aacrEtisdiras stre.
The sel gst ed WIRASHE Yisthatet oAk oP gap RonRedwed bR MR} Bit¥ thRlgR e RdAR! 18
battl ehead coul d be designed defini ngﬁa chanber within the battlehead and

presenting 5 fednol dAsmie gapciswidehedyfhiiddlow eagathreughnthie alozzlhds mcreased; Asre

ext i ngui shing..fl ui oul . . . .
g gdlscusse a%ove, %owever, if the discharge orifice of the nozzle were to remain fixed, the

“k” of the nozzle would remain fixed and flow rate would “tend” to remain fixed while
discharge pressure would vary with supply pressure. (Flow rate varies only with the
20 square root of pressure.).
If a foam concentrate is to be metered into a fluid stream at a constant percent (eg
3%, or 6%), a relatively constant flow rate of the fluid stream is an advantage, as it allows
a metering device on the foam concentrate to be set. Further, a relatively constant flow
rate with a high discharge pressure may be desired in some circumstances. E.g. high
25 pressure helps some concentrate to create a better foam. In a nozzle that discharges a
chemical, such as a dry powder, within a fire fighting fluid, it may be desirable to limit
fluid flow rate to avoid unnecessary wetting of the powder. Further, nozzles that adjust
without limitation to produce a selected discharge pressure can waste water if there is a
limited supply of water.

30 Thus, a relatively constant flow rate from a nozzle can be an advantage in several
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act. It is understood that the chanber defined wthin the battl ehead woul d
have neans for permtting a portion of the fire extinguishing fluid to
enter thewoharrt®s. | n such designs the effective backwar drgraseeeaesur f ace
area woul d usually exceed the effective forward pressure surface area of
the baffle. The fluid pressure within the baffle, however, is 10 expected
to be at least slightly less than the pressure exerted on forward facing
baffl e surfaces. Such tends to counter the fact that the backward pressure
surface area presented to the fluid within the baffle, at |east in
preferred enbibtitions byt i thesupply preseurd és werk, poif anpzrleis sefat p fixed distanee fioma
presented on_the baff.le. In such manner ,the fluid w hin the baffle, acts
B not a gr 85res Telanrd sl ke dRe AR e e e Ot plr sty rofes 6
potential |y gHairitgin fdd@e for thdxtizble evénatibiah fibw AthAslary) Withinae @irafidridfbne

t hrough the nozzle. Anticipating the difference between the pressures,

‘wi t hout and fire, Hierelative agariaace off copstpniressuresand of eopstant Sgwaete can ghift.

ticipating the gif i.n the effecti : ted ta the fluid
ressurds ot di 11 APGhIb Sdeciba i BaliERtATor Bl WNRERNT P et BB bEY ' £ o,
a "bal anced bpfvwd orlas. Fhé adjgahile sfopUbfamy GE&UHER adiddthtl 24 B&Bet@aN

al ways be added, it shoul d be understood, to augnment 20 the biasing forces
provi ded by thaéanautematicallyadjustabledipgharae arfige is provisled sasin en aytomatip gozzle,

battl ehead f d d Kk d f LT ffl. j t
asul to 1 alyARh el W KEnG RS B pnedtedieR R U o E TR o
the ba {1 e spiediiegouudsm raiodie B idinbined. T1dsvolifadgRoAIBId TiAPrat O

fluid frominside the chanber. Reference is made to the patent applications
i ncor pdPat edtheaoailn inseacheten stoperthe likGcansesthe disphasgeonificeda ssaseradjuating.
illustration Those applicati.ons .disclpse in partd cular the u of at

| cast one +eRioay Al e e vt SppfiarsPiedt it A% riet feididagermttn

bal ance and Eﬂ)rbﬁ%ﬁﬁ‘ély \¢BAktnt NdB4ih,NEsif I i pEspoftiontd Eile E‘cIuaV@H(ﬁ ofefhksS
fluid pressure fromone or the other Side of the baffle, preferably from
wi t hi n the bpfessure) Hetedng fosimeconicentiatie jpracpreselastedapropartion srthysmgretrehabdg sur e.
Such venting t%%ggl I§, ctauses the bale to nove, as in an 30 illustrated
case, outwar & HOo¥{a%of the baffle location end points. A movement g
W O 113521 393 PCT/US(111/2(~SIR outward or toward the outward end direction
wi |l cause a decrease in the fluid pressure upon the baffle. Such decrease
in fluid pressure could caus SUMMARIYQF T¥HE INVERTENI n cl ose, pernitting
again the buildup of fluid pressure upon the back side of the baffle. The
build up of fl ui dTRe @Rehiich nElRdes hsecldvtiodly aidenatit fitdBglimbinogz18 Rembesieh P
adjust the baffle toward 5 a bal anced position where the fluid pressure on
the forward sogzdekedy havinglacopdyit teemipatinginadischarge prifiee. prheglischarge prifegwar d

ol emontd cuchuguaRty elsBble AR g AT Db bR Thoddd ol F Py

utilized in adjgstatls t@limit drengef h@bmuatit ¥djgstineht T ilicodrifide S This 8toi coliRIberaay her
directly the primary fire 10 extinguishing fluid pressure presented to

forward baf f pdjusiahle meansasimple or gomplex fordimifingthe sange ef sntersatiqpdiustaent pf the or e
secondary fl yj. r ner. at 3.0 o] rLW. LN h ffle. The
di fference b§ m%egnﬁ'ieﬁegﬁﬁ%g'g’i %‘é@f’?%fwgtagié’;}n%ggilsgﬁg F%\QAP&Q!&*E I%?Zgl&k:}oﬁjpyta%dt hose
of skill in #iirlearat nozknefftioe flvwowindowesich thatf thed apizgle Ry sevaiatile flow
sinplicity of engineering. 15 One function selected for a relief valve

coul d Bé to raefrenstan peassure fomBow irates up o @i targeted flaw mateandrflove @resigblee

position is i roached fr ne _direction, which could
ei ther be thégﬁ%ﬁ/%%%aﬁag%ia@ ag Ilortgnag tﬁ%%%g@@%ﬁﬂ? V I*ef;:f?ee%baf fle. Such a
design may facili Thé mvemebniaciidéith Rethbd f& opdfing Qn Qlitoafit Hide Aghding Uiddzlk he
bal ance point with | ess hunting and_ greater speed in achieving bal ance. 20
The present pwmng:@ppmﬁelyh@am@mnm@@ept@sgﬁrei fighting Buididisghargp Pressitreons,
. al so teaches.j ed sel ctin egt ur e. part .cul arl. | pf ul
and userul ; ForIRIENERnS BrbudiiNe horke of BoM LB § MiborR SO BUARHI ke
and pre@gsur eﬁfeeswé & Hsgasiegisglesied dchape preseirelbs Wngns the tirbdted towi dte is
chem cal such as dry powder, with or wthout an automatic nozzle. 25 In
operation, a self adjusting automatic feature depends upon an adj ustable
baffl e that adjusts, at least in significant part, in response to primry
fire fighting fluid pressure presented bdth to a forward and a reverse side
of a baffle surface. In such a manner the baffle operates at |east in part
as a two-way piston seeking a bal anced pressure position. The nozzle fluid
provides a fluid pressure to act against both sides of the baffle. The 30
pressure acting in the reverse direction wilt be at |least a function of the
forward pressure.




-9 WO 112/21 393 PCT/ US()0/ 2CSC8 Preferably the reverse pressure surface
of the baffle will be larger than the forward pressure surface of the
baffl e. Iwos2d3exogni zed that the forward pressure surfaceCouSessésaffl e
may in fact change and be a function of pressure and fluid flow through the
nozzl e and baffle design and nozzle size. Although it would be possible to
design a baffle having 5 a bal anced position where the targeted pressure
forward tines the forward pressure surface equals the reverse pressure
times the reverse pressure surface, such a bal ancin techni?ue is difficult

toI ef ]1: ectI i n geachedi dbe sebn&‘eeéy Prematiq frg ﬁﬁhﬁtﬁmﬁlﬁl‘ﬂi% mpqelfez@l; Yo selrlféecbtctia&e
. e R i >
eliove pressirutrphifle R SEHLIBR Terebly Flathypiod AL iR nd 2,

area of the reverse pressure surface 10 is greater than the area of the
forward pressure surface. Thus, in preferred enbodi nents when the relief

-valve is closed, in gener aBRIERP TIONQISTHEDRAWINGSe area of the

reverse pressure syrface w,ll _ be.ar r.thap.the.forwak r i es

t he ar ea9 of the fo#v\% r M{sgangﬁngf g@ﬁ‘% Hrﬁpeélp\ﬂ“ie u%ﬂ (‘%\@tbg ‘?‘{@f‘gﬁg‘eﬁ e
signi ficant velgeigiletdiled \FescipHos 9 Yrefertddeeniboaahantd sreltonsi@éted iPédfunchdnt he
baffle closes, the pressure forward at the battlehead will 15 tend toward
its maximum dwlthﬂwrngwmgrdewug%mwhlchse nozzl e. At some point near the
forward target pressure,, .0 (o] re relief valves:bhegin t en_rtel.i gvi ng
b csour e on the r cUaNEs 1647 4B §pd dRedfiee B Ay i, SFfb il BRASRHEM: o
bal ance ont o gReMatidEredbhting ne2e Rtk floWsgper ably the relief valve builds in
a degree of adjustability such that the relief valve can select a partially

opened pBsition anbiguwt2A Busipates angohogdioent ofaselpstivelyautamatiedirefightingtnorge and
wherein the target pressure ti th orward.surf.ace at the target
pressure equs M?@é?@eswggiﬂr%&Xfoﬁ%%ﬁ%“&thW‘ pressure surface
area taking into P8 liB&r Qh%ﬁlb@ﬁiﬂ&ﬂ%ﬁ%éléctﬁfelfaﬁf‘otﬁﬁidﬁé ﬁg’lﬁin GogAlet €M
Figures A 1B, 1 C~ 2A. 2B, 3A and 3B illustrate énbodi nents of the

i nst ant i nvensitable for orel emhodinedny ofia chamical @pplicatiorf.i ght i ng nozzl e. The

enbodi nent of Figures | A-.C 24, B and 3A.herei re al ogous to th
enbodi nents of Fi regﬁyA ﬁ“ggpefﬁgﬂratﬁagﬁﬁ?% stpps sﬂ'li‘f?t“ ﬂ?i%fal%, e\ dtag%e?of
the apphscati gasrehefiGhesee€d and incorporated above. The instant Figures |A,

1B and 1C illustrate a pilot valve 42 situated in piston 26. Floating
baf f | ehead B novesThedramings ampriparnityidustrativen it sholildbe uaderstoddthat struchwe may ht

to widen gap 220., Figure. JA illustrate .gap ,220 suitable to flow 1,000
GoM whi 1o F oRive: e Finitied el Oraisd S8 GG onpiirey SR pPeIDGTABRI and
Figure 1 Ciljvskic! 83al8 nfBfbe2allificd@to cliifdy02/ 2fi 3' 13 PCT/ US11012GSE3
suitable to flow 4,000 GPM Water Wflows through the nozzle body in
Figures 1 fromleft to right. Foam concentrate FC or chemical C flows

t hr ough20he fDataflehbesctiption obihe PBeferdied\Einbodiingntses | A, 1B and 1C, as opposed
to Figures 3-6 of the prior applications, |[s flow stop ST. The,f]ow sfop is

shown set for a "4In gensrabppnogals having an,‘@diystaples tha erder, tqridiggharge fire |

the preferred - : i . Leat i, X a
borton of ot SRSSHAE M BOWelcele brebfh ks £ R AR dbbofthy o Aflyl?
reaches or combeement bf avadjiisngblEbafilé baatardsdn bespbise e flaid Pressmrs owhith olitwarder
adj ust outward or to the right. If water ug,ply and, pressure increases, the
gap will renaiAveRent iends o apen il@eﬂeﬁtw&wzrsaf adisgharg ¢.nMostimRly Hhe Blaging 000
GPM whi he di Sﬁl@ﬁfs%@as@ slgtﬁlﬁr@ac%hld fotceSequid tlfgge ¥k 6f 8 dbSirdSoPdchRtiiealig 0 be
set at some pre-selected pressure such ‘as psi. As in previous nozzl es,
when the wat epressuppliyorathe forwadWafle supfacésh eHaws ibafflepboslardemoventont balagceat

the baffl ehead greater than the pre-sel ected pressure,_ pil al ve 42 | eaks
“fluid from t haBastafie bag @rPBeSF‘FfSa‘ctsﬁ ?%‘#Hf%%@dFﬁ%%%‘%%ﬂ{ lacgtare

oL S g 08y L e LA

shown, as is thedisohapypber a fog nozzle. For clarity the sleeve is always
shown in the "fog" pattern posjtjon, Figur 2A and 2B illuystrate
embodi méfits simil arﬁ)‘t @eﬁygﬁﬁ"eglaﬁlﬂg 1f€f°eF‘F‘§‘lFf§§ PZSA‘,"Qed by a spring that, over the
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2B, 3A and 3B show a flood plate 300 attached by pins 308 to floating
baf fl ehead B. The flood plate can be adjusted for a foamapplication, as in
Fi gures Afoapds3B. In this 20 instance plug 302 is attachedtuseft@aad pl ate
300. Alternately, the nozzle can be adjusted for a hydrochem cal
application, as in Figures 2B and 3A, in which case chem cal extension tube
304 is affixed to flood plate 300. Adjustable chem cal flow chokes 306 are
usual ly provided with a chem cal extension tube 304. The nozzl e enbodi nment
of Figures 2B and 3A is thus adapted to throw not only water but dry

chemi cal . Theadjustmest %gerdﬁdﬂé befile hntw&ingtsr end? points, adﬁaqhtmdytbe rtohmore than
only water but foam ¢ ncen ures 2A and, 2B

i llustrated i APREPYOR é’é“?‘g]’ S&Eﬁ?%ﬁ‘ﬂg Cé’n?tﬁﬁlq b'ﬁ“f"&%g‘g"‘b@sﬁh?l on

for the nozzl &lecfécﬁﬁ'éé},ﬁ;ee Ifhb@we&w@%ss'ﬁ?e Right WaPs0065:. Amerﬁaﬁa¥ daalasask the

preferred enmbodi nent to pernmt bafflehead B to nmove out into the p05|t|ons
i llustrated ibaffitlpad esuld/e deBignddCdefBingaa dh@fber3dithim theﬁmmﬂeade andpiresenting

021 3 3035 PCT) LT ATS 50 g EResd AiEN och (e SFEND) SR ATRPPURIAR NG oY or
a different oag RighdeRhésr Bliad chanBeMRYREd wiliS IR ARIchEM Wolld hRrcdsASr

adj ust abl e as by screwi ng. O her equival ent neans could be utilized to
pl ace a |i m t permitéing b patrtionpfiibé fitecrtioghishingt fuid td dnterithe cliambienr Inasuch designs

B
R

oper ati on, to set to target a
presel edDed de:eptebmd dge berat $enstr dightly lesaithah (blﬁb pmssurél’ eceried enadbowarddacing baffle

f d 10 d {t of F 3 | ect t t hat
B ppr oxi mat ol y SHEBKEe SECh<BH 1440 OPHSe BN Hhebas e PSSR sTagear e pz%sn@fiop
[ Uhe posi 11 @npRGH\gh #00le ot okfih RLeh oot Rl AL BEL SRt |

t hen mai ntain I Xxed pressure unt| IS sto
the end of t hprebduoswsiafanp atdaqiresented od she bafibe) gin suble mahisdr dire ﬂmd@wﬂhhethbbhﬂe

chanber. Thereafter, if supply pressure rises and ply row1 dequat e,
the di schar ge®(st a8ailst 8 SERater Suifye anesAndealifopgh i lopécs n vele, gappatentiall ally v Hhe

const antsand o ere
are shown andsggscr&ﬁéa%@st %%dr{%le%mgﬁlggﬂ Enr?%i g@ Irlr(ginz:t{es ‘%}?é%lﬁghgﬁl%ﬁeﬁ%&r?g It
is to be dist bétwbbrytherlﬂ&n’setesommdmhnd héthinrthe baffle matidiffererit sburte tpegksides;rantio,

but may otherw se variously enbodied and practiced within the scope of the

fol l owing cl apicipatipgthedhtEsence the s@qcagwea%%ﬁewéétqqhsﬂv@mr%ﬁur@m differeit i on
are illustratjyg p?%gm%%&‘ﬂ Q:Eités Iﬁ%ﬁ% ﬁ&f%fe%g?? %&Hﬁ gqaqu t%a’ta{!l%éé&?ﬂl‘ﬁhze

shape, and materi as we rat system

may be made wpiehbdné. Siﬁmymédlgmfsmmmrtdmmwmeradﬂed)it shéwild bauadiritoad, td hegment
invention is ¢l

presunpPve pré’&?ﬁ% QSS;‘Fr;?FftSI?‘r %gg{ﬁq@%ﬁ%ﬁ%} geeg‘ﬁﬂp%ﬁ@l‘gﬂoaﬂéd?r g@é&é‘:‘é"%‘i‘?& or
T S S0 ] 3P P SRS PR BB BTy 12
fire fighti ngvariatioh ef theoohmiesofitle definedzafflectanbyr, deby thebgfite stiding otérgiixedg
fluid conduit pltsi%;ln}eﬂgtl wnllq)eI pr}o gcl Eoc\t]e?l{ gund %OIHI 1ng se the chamber.
Reference is made to the patent applications incorporated herein by reference for
25 more complete discussions and illustrations. Those applications disclose in particular the
use of at least one relief valve in order to heighten the accuracy and speed of balance and
to lessen undue hunting or hysteresis. A relief valve vents fluid pressure from on; or the
other side of the baffle, preferably from within the baffle chamber, when fluid pressure
varies from target pressure. Such venting typically causes the baffle to move, as in an

30 illustrated case, outward toward one of the baffle location end points. A movement
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the discharge orifice defined at least in part by elenents that relatively
adj ust automatically, over a range; and a stop connected to the nozzle
body, adjwetrabém3ito limt a range of automatic rel ative a@CTASnERs6dHet ween
orifice defining elenents. 2. The apparatus of claim1l wherein a flow

wi ndow i s defined by the adjustable discharge orifice and wherein the stop
Is adjustably | ocated on the nozzle body to divide the fl ow wi ndow such
that the nozzle flows at a variable flow rate and at approxi mately constant
pressure for a first fraction of the flow w ndow and at a_ vari abl e pressure
and rel ati veloptwandariawand thooptasd eng digectior willicausea de@easein thedluid pressWrandow.

3. The appar f ai rei | 1 ti a
fi oati g bat Apan i ool ikl B Cinlold}fesh ol idFasd hPtaRE AR aghlth e
conprising: genaitdngadaiitihe Baildupiofduid presserefupohthetack bide of the bt The build
termnating in a discharge orifice; e discharge orifice automgticall

th
- adj ust abl e wiupfluid prassyes upondheback sidstof thehafiesshould heimadiust thetatlletawaed of
aut omat ifhadja%%i

wher ei n alrﬂg ! psoos{atioélgvﬁ}e?% t'ctl;% gﬁa %é?urg QE %h%&&%a% ’r*l.gfa%%s_ &#ﬁé SBtebalincs:

€S
e Nozz oam f0g nozz e appar RS of

claims 1 or 4h¥fi6idprédsire@nbacidiaed hifatesst the bafl€ indhaliselaking 6 atddtinf then f 09
nozzle. -13 WO 02/2C393 PCT/US(1(1/2(Sl 8 7. A nethod of operating an

aut omati c fi rbiasingglaments such as ecansinpoustyl ‘hlpedingl relieh valvepnd ppy springseidized in
selected fi reih%ii%?éni ng fluid discharge pressure for fire fighting fluid
fl ow ng throug ‘'nozzle for fluid flowrates up to a targeted flow rate;

and al [owi ng flui dri saRAraeveRr BESHAS tsonsel SitherbaYtRr t difecllp! M6t RemaySERAT ge
pressure whil e maintaining (approxinmat el yt) fluid flow rate upon reaching a
t ar get elf f | owxtingwishing flyideprassureopresented| taifayward hatilej suefhepiersasdh thewnergle or

i schar ge. or (FrEEponficey P mRioeEea i) plRePEh ARl Pich  Bhdn: it

met hod of cl gh&BaffleOITHS diffendebet wetassuell UedigrtJor OhE? @ Hhdt ¥bEld] dtcer {ohe

nozzle. 10. The nethod of claim9 that includes adjustably netering foam

concentrat e those of skill in the art, can largely be a matter of design choice and simplicity of
engineering.

15 One function selected for a relief valve could be to assist in achieving the situation
where a balanced pressure position is consistently approached from the same direction,
which could either be the moving outwardly or the moving inwardly the baffle. Such a
design may facilitate engineering a higher degree of accuracy around the balance point
with less hunting and greater speed in achieving balance.

20 The present invention, as in the referenced and incorporated applications, also
teaches improved self educting features that are particularly helpful and useful in a
pressure regulating nozzle, as well as enhanced educting and pressure regulating designs
that are useful when throwing fluid chemical such as dry powder, with or without an
automatic nozzle.

25 In operation, a self-adjusting automatic feature depends upon an adjustable baffle
that adjusts, at least in significant part, in response to primary fire fighting fluid pressure
presented both to a forward and a reverse side of a baffle surface. In such a manner the
baffle operates at least in part as a two-way piston seeking a balanced pressure position.

The nozzle fluid provides a fluid pressure to act against both sides of the baffle. The

30 pressure acting in the reverse direction will be at least a function of the forward pressure.

-9-



into the nozzle as the discharge orifice adjusts. -14 WO |12/21393

PCT/ US00/ 2CS18 AMENDED CLAI M5 [received by the International Bureau on 09
March 20000(0@2683. 01 ); original clainms 1, 4 and 7 anende@®CTneSao/edsag s
11-13 added; remaining clainm unchanged (3 pages)] 1. A selectively
automatic fire fighting nozzle, conprising: a nozzle body defining a fire
fighting fluid conduit termnating in a discharge orifice; the discharge
orifice defined, at least in part, by elenents that relatively adjust,
automatically, over an avail able range; and a stop, connected to the nozzle
body, adj ust Ridferably tharrevesse piessure wirfacerofithe bafflei willobeclargon dhan the fonward of

automatic relativ sa,s}éﬁ%sgff{ﬁe“ﬁ s e?t fﬁv?el%cg .'geidctﬁatﬁgf .&‘@riwggioéjegﬂgﬁug‘facg PE%IP:

-appar at us of pEﬁsglllr erern oW W OW 1S I ne ad] us

di schar ge or bhffleenayifl fathelipdand e a%ﬂ@idnfofgfﬁsbl&babd Buill Bloti thebugh thdwozilez zl e
body to divide the flow wi ndow such that the nozzle flows at a variaple

flow rate anéndbaflpdesign andmerale size Altheuglit swyld be mossiblg to design atbafflehayingof
the fl ow wi ndqw, and, at .a variahle, pressure and rel ativel onstant fl ow
e tod o CEMAR0R Bhofon RheRIHE HERA B el Tohhdiins e FIPRL Blesir8” |
wherein the s@iveldgiials thef revetee stesiatd Mifedthe fevietsePrésdgreRaffadeS such-a thlancing

sel ectively automatic fire fighting nozzle, conprising: a nozzle body

defining a f itechniqueistdiffiqult fueffect mmradticet Blen¢en prafersed embodimenthutilige ablepsti ce;
t he di sch £ ti,cally. adjustabl e.w thi i . abl X
and ad; st abPBS relat$aleE, Prei ettt iiyier ot il P i oifR eRes s B T e
orifice wthigyhbh&eA¥airb@lnCIRORRed exﬁ&m@aﬁlﬁﬁﬁe%\%ﬂe%s&%uﬁacw O

02/ 21313 PCT/USI111/21S18 5. The apparatus of clains 1 or 4 erein the

nozzl e 1i0s a dxdreaterthan thegrdaedtheffonvard prdssure surfurie Thysp i prefesred embodimests 1 or

4 wherein t h%s/hrélcl) %ﬁcls ?elie? vglvg ?sl élose E &r iger}l%ra], the reverse pressure times the area of the
reverse pressure surface will be greater than the forward pressure times the area of the
forward baffle surface. This will dictate that for significant values of forward pressure the
nozzle is biased closed. As the baffle closes, the pressure forward at the bafflehead will
15 tend toward its maximum deliverable pressure in the nozzle. At some point near the
forward target pressure, one or more relief valves begin to open relieving pressure on the
reverse side of the baffle and allowing the bafflehead to balance onto open and adjust
outward. Preferably the relief valve builds in a degree of adjustability such that the relief
valve can select a partially opened position and settle upon such position without undue
20 hunting and wherein the target pressure times the forward surface at the target pressure
equals the reverse pressure times the reverse pressure surface area taking into account the

degree of openness of the relief valve system.
Figures 1A, 1B, 1C, 2A. 2B, 3A and 3B illustrate embodiments of the instant
invention, a selectively automatic fire fighting nozzle. The embodiment of Figures 1A-C,
25 2A, B and 3 A herein are analogous to the embodiments of Figure 3A, Figure 3D, Figures
4C, 4D, 5A, 5B, 5C and 6, of the applications referenced and incorporated above. The
instant Figures 1A, 1B and 1C illustrate a pilot valve 42 situated in piston 26. Floating
bafflehead B moves outward, as controlled by pilot valve 42, to the right to widen gap
220. Figure 1A illustrates a gap 220 suitable to flow 1,000 GPM while Figure 1B
30 illustrates a gap 220 suitable to flow 2,000 GPM and Figure 1C illustrates a gap 220
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self educting foamfog nozzle. 7. A nethod of operating an automatic fire
fighting nozzle conprising: targeting a flowrate | ess than a nmaxi num

possi bl e woawnzemge for the nozzle operating at standard swpppluseptassur e;

mai nt ai ni ng approximately a selected fire fighting fluid discharge pressure
for fire fighting fluid flowing through the nozzle for fluid flow rates up
to approximately the targeted flowrate; and allow ng fluid discharge
pressure to rise above the sel ected di scharge pressure whil e maintaining
(approximately) fluid flow rate upon reaching the targeted flowrate. s.
The nmet hod ofuitdbld tnflowt 800 GRM.uBaser W lflowis tliropgleths mozzle bodyi in &Figuyed 1 fromi ng

o S Vet ontfp AL P FBleiod R i GO st i e
educting foangc g@%ﬂtm%%ﬁ@s_ 1A4B ddeer )98 éb,gorse&% Figlifes 785 &afe g{i%ﬁdgghgaﬁgng,hat

I ncl udes adj ustably netering foam concehtrate into the noz
-di schar ge or isfflovestapSTs tEhe flbtv stdp sahewn set forya ‘HAMGPME ghp 220 Sizelillustrgted

Cor v ngy A R EAP R s SmheRak arST rtbil Y,
112/ 2G393 PCI4 W pottldd &pisien 36t henéli &pmﬁeﬁuﬁadle}‘df%aﬁﬁg barAeheall E} Raghesid part

by elenents that relatively adjust automatically, over an avail abl e range;
a stop connecomtacts dowrstom B8R fleatingbaffleheljd B cedsketa forthemddjusa ontwagd oofo the

automatic rel.ati adj ust pent, between orifjce def.jning el.epents wthin the
Bvarlabl o r afant TEwAtkADPD R g sk e Sapenl teuatAy it hievtect As (ElpVe
di schar ge or if é?ﬁld/\gb\.g js ' ' é"&rﬁﬂ'i n zzl e
body togdi Vi ggetbt e flow Eﬁ%[gev& uéh t awlﬁ%ld%kgg?ng%eF%&s at sg. Sgér;tﬁ’a I'e

fl ow rde and2 i prappnabtorbetsed at some prasdleqredemressnee suoh an 100 pst Asdmprevidusw

rate fraction of the flow wi ndow ang at a ari&lglerpressure and rel atively
constant f 1 oRPFAaSeWhEH the WALerGRPY A BFEsPYE FOPLEIS spyrge Prasicef Preseure phihe

w ndow. 12. | 1ol | ' ' I I 8. ARG .2
nozzl e body SATERAA st AR SHRA) pltsiyrel PO IR ks SRR Bl Bene

di schar ge or chintter ahdfoatingbaffieheadB ioivesoud odri doedhstagant, avidéningithp gap cleated

el enents that rel atjively, agj utomatj cally, over. an available range; a
st op connectéﬁ“ﬁeﬁnﬁf‘e&ﬁ’%‘fgﬂ’éﬁﬁgﬂaBéﬂ & é?ﬂzé Basly} jIniall 'gr‘?e guings pattern

15 control sleeve S is shown, as is customary for a fog nozzle. For clarity the sleeve is

always shown in the “fog” pattern position.

Figures 2A and 2B illustrate embodiments similar to Figures 1A-1C. Figures 2A,
2B, 3A and 3B show a flood plate 300 attached by pins 308 to floating bafflehead B. The
flood plate can be adjusted for a foam application, as in Figures 2A and 3B. In this

20 instance plug 302 is attached to flood plate 300. Alternately, the nozzle can be adjusted
for a hydrochemical application, as in Figures 2B and 3A, in which case chemical
extension tube 304 is affixed to flood plate 300. Adjustable chemical flow chokes 306
are usually provided with a chemical extension tube 304. The nozzle embodiment of
Figures 2B and 3 A is thus adapted to throw not only water but dry chemical. The nozzle

25 embodiment of Figure 2A is adapted to throw not only water but foam concentrate. In
Figures 2A and 2B a flow stop ST illustrated in Figures 3A and 3Bis shown achieving a
full closed position for the nozzle. Alternate flow stops ST can installed, by the design
of the preferred embodiment to permit bafflehead B to move out into the positions
illustrated in Figures 1A, 1B, 1C, 3A and 3B.

30 In the preferred embodiment illustrated in Figure 3 a set of stops ST are provided,

-11-



automatic relative adjustnent between orifice defining elenents within the
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baffl e. 1wo od20@Bhod of operating an automatic fire fightipag/usoszéses
conprising: maintaining approximately a selected fire fighting fluid

di scharge pressure for fire fighting fluid fl owi ng through the nozzle for
fluid flowrates up to a targeted flowrate; allowng fluid discharge
pressure to rise above the sel ected di scharge pressure whil e maintaining
(approximately) fluid flow rate upon reaching a targeted flow rate; and
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i "10% c otherwise variously embodied and practiced within the scope of the following claims.

& ()-10%& ()-M& 109 ()-9Re(C! #109& () ;1! ! #109%& ()| s10%& ()-10%& ()-910%&
0 0 | 10%&-( % ) - Rni:g%?‘w%mms diseﬁmf : imqtbonf%%mew@n p d}#&mgiapa

| Of %4 10%8 () mrif: ' e - Ol £} s A LOYR (1) 100 1( )3
310 RGO e S
109 () - #10%dethils oflthedlhsjradGydiem) may B¢ ozt withOytsdepaOg' ffom the spirit of the

invention. The invention is claimed using terminology that depends upon a historic

presumptive presentation that recitation of a single element covers one or more, and

recitation of two elements covers two or more, and the like.
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109%4&' () -, 10%dRifick; +, Y- W - +. . dEbC 1099- 10%&’ () -
the discharge orifice defined at least in part by elements that relatively
adjust automatically, over a range; and
a stop connected to the nozzle body, adjustable to limit a range of

automatic relative adjustment between orifice defining elements.

2. The apparatus of claim 1 wherein a flow window is defined by the
adjustable discharge orifice and wherein the stop is adjustably located on the nozzle body
to divide the flow window such that the nozzle flows at a variable flow rate and at
approximately constant pressure for a first fraction of the flow window and at a variable

pressure and relatively constant flow rate for a second fraction of the flow window.

3. The apparatus of claim 1 wherein the stop limits forward motion of a
floating baffle.
4. A selectively automatic fire fighting nozzle, comprising:

a nozzle body defining a fire fighting fluid conduit terminating in a
discharge orifice;
the discharge orifice automatically adjustable within a range; and

adjustable means for limiting the range of automatic adjustment of the

orifice.

5. The apparatus of claims 1 or 4 wherein the nozzle is a self-educting foam
fog nozzle.

6. The apparatus of claims 1 or 4 wherein the nozzle is a self-metering self-
educting foam fog nozzle.
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rate.
8. The method of claim 7 that includes allowing pressure to rise by limiting
adjustment of an automatically adjustable discharge orifice within a range of adjustment

of the orifice.

9. The method of claims 7 or 8 that includes educting foam concentrate into

the nozzle.

10.  The method of claim 9 that includes adjustably metering foam concentrate

into the nozzle as the discharge orifice adjusts.
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the available range the range of automatic relative adjustment between orifice

defining elements.

2. The apparatus of claim 1 wherein a flow window is defined by the
adjustable discharge orifice and wherein the stop is adjustably located on the nozzle
body to divide the flow window such that the nozzle flows at a variable flow rate and
at approximately constant pressure for a first fraction of the flow window and at a

variable pressure and relatively constant flow rate for a second fraction of the flow

window.

3. The apparatus of claim 1 wherein the stop limits forward motion of a
floating baffle.

4. A selectively automatic fire fighting nozzle, comprising:

a nozzle body defining a fire fighting fluid conduit terminating in a
discharge orifice; )

the discharge orifice automatically adjustable within an available

range; and

adjustable means for limiting the range of automatic adjustment of the

orifice within the available range.
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self-educting foam fog nozzle.

7. A method of operating an antomatic fire fighting nozzle comprising:

targeting a flow rate less than a maximum possible flow rate for the
nozzle operating at standard supply pressure;

maintaining approximately a selected fire fighting fluid discharge
pressure for fire fighting fluid flowing through the nozzle for fluid flow rates up to
approximately the targeted flow rate; and

allowing fluid discharge pressure to rise above the selected discharge
pressure while maintaining (approximately) fluid flow rate upon reaching the targeted

flow rate.

8. The method of claim 7 that includes allowing pressure to rise by
limiting adjustment of an automatically adjustable discharge orifice within a range of

adjustment of the orifice.

9. The method of claims 7 or 8 that includes educting foam concentrate

into the nozzle.

10.  The method of claim 9 that includes adjustably metering foam

concentrate into the nozzle as the discharge orifice adjusts.

11. A selectively automatic fire fighting nozzle, comprising:
a nozzle body defining a fire fighting fluid conduit terminating in a

discharge orifice;
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window such that the nozzle flows at a variable flow rate and at apprommately
constant pressure for a first lower flow rate fraction of the flow window and at a
variable pressure and relatively constant flow rate for a second higher flow rate
fraction of the flow window.

12. A selectively automatic fire fighting nozzle, comprising:

a nozzle body defining a fire fighting fluid conduit terminating in a
discharge orifice;

the discharge orifice defined at least in part by elements that relatively
adjust automatically, over an available range;

-a stop connected to the nozzle body, adjustable to limit a range of
automatic relative adjustment between orifice defining elements within the available
range; and

wherein the stop limits forward motion of a floating baffle.

13. A method of operating an automatic fire fighting nozzle comprising:
maintaining approximately a selected fire fighting fluid discharge
pressure for fire fighting fluid flowing through the nozzle for fluid flow rates up to a
targeted flow rate;

allowing fluid discharge pressure to rise above the selected discharge
pressure while maintaining (approximately) fluid flow rate upon reaching a targeted
flow rate; and

allowing pressure to rise by limiting the adjustment of an automatically

adjustable discharge orifice within an available range of adjustment of the orifice.

A7-

AMENDED SHEET (ARTICLE 19)



