1 DUAL MODE AGENT DI SCHARGE SYSTEM W TH MULTI PLE AGENT DI SCHARGE CAPABI LI TY
Cross Reference to Related Application [0001] This application is based upon
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concerns fluid agent discharge systens using devices configured to
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agents in sequence, and nmethods for operating such emtters. Background of
the Invention [0003] Systens for atoniziqg and emtting liquids entrained in
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Cross Reference to Related Application

[0001] This application is based upon and claims
priority to U.S. Provisional Application No. 61/370,998
filed August 5, 2010, which provisional application is

hereby incorporated by reference in its entirety.

Field of the Invention

[0002] This invention concerns fluid agent discharge
systems using devices configured to sequentially emit
an atomized liquid-gas stream and another fluid agent,
such as a gas, a liquid spray or a foam, for wvarious
applications such as suppressing a fire. The invention
also encompasses methods for operating such systems, as
well as emitters which can discharge two different
fluid agents in sequence, and methods for operating

such emitters.

Background of the Invention

[0003] Systems for atomizing and emitting liguids
entrained in a ligquid-gas stream find extensive use in
various applications, notably fire suppression.
Examples of such systems and their components are
disclosed in U.S. Patent No. 7,726,408 to Reilly et al.
(hereby incorporated by reference), 7,686,093 to Reilly
et al. (hereby incorporated by reference) and U.S.
Patent No. 7,721,811 to Reilly et al. (hereby

incorporated by reference).



2 [0004] Such systens require a supply of pressurized gas for atom zation
and di scharge, and the volune of available gas is often |imted by

practi calwoansyuegat i ons such as cost, tankage, and compcgdsori1padsasre fl ow
rate. It is conceivable that the avail able gas nay be exhausted during
system use, thereby | eaving the structure unprotected against re-ignition
of the fire, or vulnerable to a second fire, until the systemcan be
recharged with gas. [0005]1n one particul ar exanple, water based fire
control and suppression sprinkler systens may be used to suppress fires
which formin the presence of water soluble conbustible |iquids, such as

et hyl ene oxi deo¢d) partdcw ary gencernds Ahe Wl%s%fo@r%fssfdﬂlez%dm' ch
occur in storage faC| lities, such as wthin a bunker or tank hol di ng t he

i quid. Such %5 y&te il ZGenéralany AR % plaacalisy Y6r Wdiafi dual

spri nkl er heml\marmr@ aj’a% rmmﬁe;@nmtlhmrtetdte;yt atkcaridaunker in the gas
space above the l.i eve e sprl IeEI lrlr}tieads ar e, nor mal Isy mai nt ai ned
in a closed cond%]t r‘? r%éjlcudé;l el age%p@nm Ve ?enmsng menber to
det er m ne whem lanfg rfdomorxcd:tter .on HtaSLSocmnrqeedralthdntmatthereraK@rLlalhﬁ@w

actuation of @entag)erbne‘ﬁb'x)ﬁ S ESRON u‘ﬁn'?jerggf:sr JERITDN Ry %%r\; r;ﬁleads to

heads open, permt ressuri ze wat er each of the spri Ier

ng
freely flow tther @ttﬁr\&ﬁgﬁef o RHtaTESs FidTg e Ifei‘rl@nl[tGGUB]CWtéﬁleact uat ed,

traditional spridklgr heads salease A iAW ofidd,r eirsuppressidig dddui d,
such as water, onto the area of the fire. The water spray, while sonewhat

effective, hadls&ferdlC %%’t@g&as ‘For exanple, the water spray exhibits
limted nodes of fire suppreSS| on. The spray, being conposed of relatively

| ar ge droplet vi di ) t.ot al 3 surf ce a 0es effrcrently
absorb heat an t5ﬂer ef g?leaocan atrtc}ﬁélﬁla e 6T iciént IaeC%t o%ﬁrsee\f'g%t spr ead of

the fire by Imrrre:mcrigatrhjemm@raﬁm sotrﬂtrrkdmy@menm maar dndistelve fire
wi thin the bynker.J.arge dropl %ﬁc@! 5140 170t %‘%sfeé}@eatdfv%aft%@:t transfer

effectively, thereby allowng the fire to spread hi s node. The spray
furthernore doEsHGt COrMuStentlsy diBpidaee SB¥ygerd fertétﬁ]teﬁ]@ awicént air at

the Iiquid surf ace;tiRQN drS ctdm;reerus_ttsaltlhxé stfddre sento rd @ var ¢ sTarerum of
the droplets to overc?ﬁr%the fre pl.ume and attack .the bassb of the fire.

For these red&sone dtbm AWMY Ssystens, as dé Fed "atove ard T Ed®Faitageous
in such appl itcatd ons,diasy tdhey Irienedy. t tadefa cyveneresiaof denrersilipl e wat er

spray syst ems., fouever uafauld )t he: atom zlng systam premaiure v, expaust 1t

gas supply, aust "I'ts gas “supply and have no neans safeguardlng
agai nst re-i gamet imyyrgfect e thiime the tAol ¢ héuadeantiagddies 356 Beadsi e to

enpl oy a backap sSysiem: gphich deas nat suifanfiremihe disadvant age of a

limted gas suppl y for atom zation and d| scharge. [.0007] For. water sol uble
f1 ammabl e |I$ﬂ9¥9 1 L% q@gntalned in a closed condition and include a

thermally responsive sensing member to determine when a
fire condition has occurred within the bunker. Upon
actuation of the thermally responsive member or
members, the sprinkler heads open, permitting
pressurized water at each of the sprinkler heads to

freely flow therethrough for extinguishing the fire.

[0006] When actuated, traditional sprinkler heads
release a spray of fire suppressing liquid, such as
water, onto the area of the fire. The water spray,
while somewhat effective, has several disadvantages.
For example, the water spray exhibits limited modes of
fire suppression. The spray, being composed of

relatively large droplets providing a small total



further advantageous, once the fire is out, to supply diluting water to the
bunker which will change the concentration of the liquid and render it

nonf | ammaDen12ithiswowi | | prevent the fire fromreigniti n@CTEHseomke@ss al one
typically used in fire suppression systens sinply do not have a rate of

fl ow which makes this feature practical when a bunker or tank having a
significant volune is considered. [0008] There is clearly a need for a fire
suppressi on system which operates in nmultiple fire suppressi on nodes and
whi ch would be able to effectively fight a fire in atom zation node and

al so del i ver sairdgfcfe gira@st: e inof ¢ff Flialenguppredssindg heat jagdi d, or ot her

suppressant, gl asd MRt PRer A% %f%@&é#ﬁltyotW%\é%verfte'slpﬁ@atd on of a
fire and provide protection after the atom zing gas supply is _exhausted.

Sunmary of tKE IMFertitéh T00CHEEE e xdifpl e EfFcHYéEN e ftht%eani}%?éﬁtl on
concerns an enid tefosysten camy Wsiurg ratcHeeasinkesie ematrtg@d’ dr'B@ﬁee;rﬁ' tter

conprises a n zzIe havi_n nozzI i.nl_et an noz A .duct,
separate fror%qtshe Hoz5% gblhas a (?ﬁcatt adE % %5 l? L%tfl Cel e’ﬁﬁ/é duct
outlet is seﬂé{me@yf radmcandlqocts'let ifaned tazdjsau@natd tbQ/ ttﬁrasncmzﬂee outheet. A

def | ect or f f
eyaexa %g&%rres‘é{oe%c%dts rt e%%gy Q%Cgﬁl%cteh%%ﬁe?e of

outl et. [0010 emtter system rrses
pressuri zed é§nb§ﬁ#$e(§?‘tnﬁb49éltl i 1f] uﬁtd tEemuimivcat |S07r¥ﬁ/9|qeh & idzzl e inlet,

and a sour ce tofe o @sSiH1I1Z2ed A QU it FORREGTARE rniernat &Jry tMd h one of t he
duct inlet and the nozzle inlet. Wen the source of pressgrl zed gas is

connect ed wi tH FHETT0FA €SS F Horfdittati ohswas! Ssour ce
of pressurized ldrguifd rwi.t h Ftdre tducte indaatond he cemiditrer s@l:ﬂ:@h{m’ ges an

atom zed |iq a fromthe emtter wher eas .caonn ctl the source
of pressuri z@f&ﬁﬁ%qﬁﬁeéf tagjaot e NozzI°8 ihl 6 Toesul't Sur(fhdl?&alrcﬁlggofn d liquid
stream from tave thezz lremedd0 thd rﬁ%fl{m':remcnmsarofprté{ﬁ iscale lexarplee the enmitter

spray systems. However, should the atomizing system
prematurely exhaust its gas supply, or exhaust its gas
supply and have no means for safeguarding against re-
ignition of the fire, it would be advantageous to be
able to employ a back-up system, which does not suffer
from the disadvantage of a limited gas supply for

atomization and discharge.

[0007] For water soluble flammable liquids, it is
further advantageous, once the fire is out, to supply
diluting water to the bunker which will change the
concentration of the liquid and render it non-
flammable. This will prevent the fire from re-
igniting. Sprinklers alone typically used in fire
suppression systems simply do not have a rate of flow
which makes this feature practical when a bunker or

tank having a significant volume is considered.

[0008] There 1is clearly a need for a fire
suppression system which operates in multiple fire
suppression modes and which would be able to
effectively fight a fire in atomization mode and also

deliver a sufficient quantity of fire suppressing



system conprises a first conduit providing fluid conmuni cati on between the
source of pressurized gas and the nozzle inlet and a first valve positioned
wi t hi n t wof2or2atisonduit for connecting the source of pPETASRIIABSIRS W t h
the nozzle inlet. A second conduit provides fluid conmunication between the
source 5 of pressurized liquid and the duct inlet. A second valve is
positioned within the second conduit for connecting the source of
pressurized liquid with the duct inlet. [0012]1n one enbodinment a third
conduit provides fluid conmunicati on between the second valve and the first
condui t. The lsetond val vahies adjrrsteaisiaatin soigd ofs thnede aorfdsgureat ifons so
as to: back-up APEERN T IW-d GO cat i-0n het ween Jhe iseurce of
pressurized liquid and both the nozzle inlet and the duct inlet;

b) connect t B EGRFCE o THEs G 2¢PTHiZdi 95 R Yo drimFRiNGAtS 6 -onl y

with the duct inlet; or c) connect the source of pressurized
liquid in fI%jdnggnn%ﬁjgﬁgi%%dgﬂkhckpe nozzle inlet. [0013]1n an alternate
embodi nent, & THiIYd conduit prOVIdES fluid conmuni cati on between the source

of pressuriz iquid t | e.in]. a t hi.r l.ve i s positioned
within the tﬁ[iq)rOI 9gondu?jtill%f c??i%ggﬁaeé(?ﬁﬂr?g@lt eJG];\Qtslorgjtcj‘fr %gleofmg]re\égslt?ﬁ zed liquid
Wi th the nozAdaynet ar GOE4]CHYe SYREET iCOmMPalisd renconpassds casfire

emitter. The emitter comprises a nozzle having a
nozzle inlet and a nozzle outlet. A duct, separate
from the nozzle, has a duct inlet, and a duct outlet.
The duct outlet is separate from and positioned
adjacent to the nozzle outlet. A deflector having a
deflector surface 1s positioned facing the nozzle
outlet.

[0010] The example emitter system further comprises
a source of pressurized gas connectable in fluid
communication with the nozzle inlet, and a source of
pressurized liguid connectable alternately with one of
the duct inlet and the nozzle inlet. When the source
of pressurized gas is connected with the nozzle inlet
in combination with connecting the source of
pressurized liquid with the duct inlet, the emitter
discharges an atomized liquid-gas stream from the
emitter; whereas connecting the source of pressurized
liquid to the nozzle inlet results in discharge of a

ligquid stream from the nozzle.

[0011] In a particular practical example the emitter
system comprises a first conduit providing fluid
communication between the source of pressurized gas and
the nozzle inlet and a first valve positioned within
the first conduit for connecting the source of
pressurized gas with the nozzle inlet. A second

conduit provides fluid communication between the source



suppressi on system conprising at |least one emtter. In an exanple fire
suppression systemthe emtter conprises a nozzle having a nozzle inlet and
a nozzl e Worbet0189oduct, separate fromthe nozzl e has aPdmdiS201nlogdssand a
duct outlet. The duct outlet is separate from and positioned adjacent to
the nozzle outlet. A deflector having a deflector surface is positioned
facing the nozzle outlet. 6 [0015]The fire suppression system further
conprises a source of pressurized gas connectable in fluid communication
with the nozzle inlet, and a source of pressurized |liquid extinguishing

agent connectable aldernaleliy ilh 0ne ofe theduch dinl ety and fhe nozzle

inlet. When the source of pressurized gas is connected wth the nozzle

inlet in conticddts o WMAH (eORTEL tiid ihe RSoHEEOTSF Gressitr itA8d 1 qui d
exti ngui shi ngagerit wWd hHhe ducte 91 eiraanatioizad duiquivdtgasrsi reami s
di scharged fromthe emtter; whereas connecting the source of pressurized
liquid extingUi%hi'mdagent to the nozzle inlet results in discharge of a
| i qui d extingui shing agent streamfromthe nozzle. [0016]In a practi cal

exanple, the fjy.8Supprassion e?%a%tcﬁrfﬂ il ding { %otn%iitn\g%tvii%sal S0
conprises a first ‘conduit providing Tui d conmini cation between the source
of pressurizédgas camthurie atg2z] eatplesn tAS isestongalvwad viss apesitticoned wit hin

the first conduid: fomgcannecting dhe souae of Pressutsad gas Wd h the
nozzle inlet. A second conduit provides fluid conmnication between the
source of pré&dsitiFsd QPGHP TSHIAGUISShidTy tagent and the duct inlet. A

second val ve is positienetamdiy Tiufiel secondicenduindt Heafweeonneet i ng the

source of pressurized lLiquid extinguishi nt .wi.th the duct. i.nlet.
00LTT1 1 one HBG fne TSI P b ol TRyl Sty Feoor T e ¢ hi r o
condui t proviadichgHfd wivdtcanmgati;cati on bet ween t he second val ve and the

first conduit. The Sec%ﬂdc%ﬁﬂ%ﬁtﬁ%h%gkgﬁ%?gg%f'ﬁﬁ%ﬁ%ﬁyi*§geﬁ-

. . id
configurations so as to: . . ‘event communi cation between
the source oflTprigssat iAENUNIqUItd Ex tAMguisHitng legehtCtand Isotih Athe nozzl e
inlet and the duct inlet); cofnect the source of pressurized liquid

in fluid communication with the nozzle inlet.

[0013] In an alternate embodiment, a third conduit
provides fluid communication between the source of
pressurized liquid and the nozzle inlet, and a third
valve is positioned within the third conduit for
connecting the source of pressurized ligquid with the

nozzle inlet.

[0014] The invention also encompasses a fire
suppression system, comprising at least one emitter.
In an example fire suppression system the emitter
comprises a nozzle having a nozzle inlet and a nozzle
outlet. A duct, separate from the nozzle has a duct
inlet and a duct outlet. The duct outlet is separate
from and positioned adjacent to the nozzle outlet. A
deflector having a deflector surface is positioned

facing the nozzle outlet.



b) connect the source of pressurized |iquid extinguishing agent in fluid
comuni cation only with the duct inlet; or c) connect the
sour ce ofwprersusvsed |iquid extinguishing agent in fl uiPdTasSeeMmO4ESs i on
with the nozzle inlet. [0018] The exanple fire suppression system nmay
further conprise a fire detection device positioned proximte to the
emtter, and a control systemin com@nication with the first and second
val ves and the fire detection device. The control systemreceives signals

fromthe fire detection device and: a) opens the first valve
and adj usts thg sgcond val ue A0 LEANRCL sthe s%/%%re% f% LS SWrlAed dd qui d
extanU|sh|ng agent in fluid communication only with the inlet duct to

di schar ge thé*éﬁbﬁFfé&ﬁ|Hﬁﬂ%f%ﬁ%¥%ﬂr%%%anQﬂﬁqqﬁ?¥%-mb&@#uéhe enitter; or
b) adj usts thkenseeard Ve ittt mefotzztﬂ@e isowtGe 0fd pr essudezed | i qui d

ti i shi t fluid t, with t I let t
G schar go.t N a0l d Bt I MUl Shi T SGar St Fe T om THE 655, [ 0019] The
i nvention aI&duanmmmﬂasw&umrmm$@ﬁfoﬂmnpﬁmauunjenwaﬂdtuna muknmfd to
operate in two, 'ffermﬁfg f, medes, the e fﬁatf% SR S5, 8 nozzl 6 g a

nozzl e inlet and a nozzle outlet and a duct, separate fron1 e nozz e. The
duct has a doctth ribet nQ%ﬂiealdUéﬂlGMHIQﬂmhﬁﬂﬂﬁkﬂﬂaWhﬁthQﬂmQﬂﬁmﬂg oned

adj acent to the nezzle out Ip%tess%rqezféoﬁqt@%u@\@mrﬁgﬂ%fm%t gt face is

positioned facing the nozzle outl et 0020] The met hod conpri ses:
sel ecting a rodé dfSpert idn &4 (ﬂﬁtQQQHBF6ﬁb TQQﬁ)%HIeaHBlS

discharged from the emitter; whereas connecting the
source of pressurized liquid extinguishing agent to the
nozzle inlet results in discharge of a liquid

extinguishing agent stream from the nozzle.

[0016] In a practical example, the fire suppression
system according to the invention also comprises a
first conduit providing fluid communication between the
source of pressurized gas and the nozzle inlet. A
first valve is positioned within the first conduit for
connecting the source of pressurized gas with the
nozzle inlet. A second conduit provides fluid
communication between the source of pressurized liquid
extinguishing agent and the duct inlet. A second valve
is positioned within the second conduit for connecting
the source of pressurized liquid extinguishing agent
with the duct inlet.

[0017] In one embodiment, the fire suppression
system may comprise a third conduit providing fluid
communication between the second valve and the first
conduit. The second valve i1s adjustable in one of three
configurations so as to:

a)prevent fluid communication between the
source of pressurized liquid extinguishing agent and
both the nozzle inlet and the duct inlet;



a) discharging a liquid streamfromthe emtter and b)

di scharging an atom zed liquid-gas streamfromthe emtter. [0021] I n one
enbodi merwo 2di2sak®pgi ng the liquid stream fromthe em t PET/USRIIPIOHEES :
connecting the nozzle inlet in fluid communication with a pressurized
source of the liquid; and discharging the liquid fromthe nozzle outlet.

[ 0022] The met hod further conprises bréaking the liquid streaminto a spray
by inmpinging the liquid streamon a plurality of projections extending
outwardly fromthe deflector surface. [0023]1n the exanple nethod,

di scharging an atom zed,)| i dgas 3t reamdd Op the emtitely canpfigses:
connecting the nozzle inlet in fluid communication with a pressuri zed
source of ga§xt1ngulsh1ng agent 1n fluid communication only with
the duct inlet; or
c) connect the source of pressurized ligquid
extinguishing agent in fluid communication with the

nozzle inlet.

[0018] The example fire suppression system may
further comprise a fire detection device positioned
proximate to the emitter, and a control system in
communication with the first and second valves and the
fire detection device. The control system receives
signals from the fire detection device and:

a) opens the first valve and adjusts the
second valve to connect the source of pressurized
liquid extinguishing agent in fluid communication only
with the inlet duct to discharge the atomized liquid-
gas stream from the at least one emitter; or

b) adjusts the second valve to connect the
source of pressurized liquid extinguishing agent in
fluid communication with the nozzle inlet to discharge

the ligquid extinguishing agent stream from the nozzle.

[0019] The invention also encompasses a method of
operating an emitter adapted to operate in two
different modes. The emitter comprises a nozzle having
a nozzle inlet and a nozzle outlet and a duct, separate
from the nozzle. The duct has a duct inlet, and a duct
outlet separate from and positioned adjacent to the
nozzle outlet. A deflector having a deflector surface

is positioned facing the nozzle outlet.

[0020] The method comprises:
selecting a mode of operation from the group

consisting of:



connecting the duct inlet in fluid conmunication with a pressurized source
of a liquid; discharging the gas fromthe nozzle outlet; discharging the

i quid frwm2oteeoisaset outl et ; ent r ai ni ng t hePCirqisea tiomesshe gas
to forma liquid-gas stream and projecting the |iquid-gas streamfromthe
emtter. [0024] The invention further includes a nethod of operating a fire
suppression system having an enitter adapted to operate in two different
nodes. In one exanpl e enbodiment the emtter conprises a nozzle 9 having a
nozzle inlet and a nozzle outlet and a duct, separate fromthe nozzle. The
duct has a duct inlet, gndaQuclyQullet Sgpay ate ShHom.apd Hpesi tioned

adj acent to the nozzle outlet. A-deflector having a deflector surface is
posi ti oned f &g Sthéfozzl e outlet. [0025] The nethod conprises selecting a

nmode of b) discharging an atomized liquid-gas stream

from the emitter.

[0021] In one embodiment, discharging the liquid
stream from the emitter comprises:
connecting the nozzle inlet in fluid

communication with a pressurized source of the liquid;

and

discharging the liquid from the nozzle
outlet.
[0022] The method further comprises breaking the

liquid stream into a spray by impinging the liquid
stream on a plurality of projections extending

outwardly from the deflector surface.

[0023] In the example method, discharging an
atomized liquid-gas stream from the emitter comprises:
connecting the nozzle inlet in fluid
communication with a pressurized source of gas;
connecting the duct inlet in fluid
communication with a pressurized source of a liquid;
discharging the gas from the nozzle outlet;
discharging the liquid from the duct outlet;
entraining the liguid in the gas to form a
liquid-gas stream; and
projecting the liquid-gas stream from the

emitter.

[0024] The invention further includes a method of
operating a fire suppression system having an emitter
adapted to operate in two different modes. 1In one

example embodiment the emitter comprises a nozzle



operation fromthe group consisting of: a) discharging a fire
suppressing liquid streamfromthe emtter and b) di scharging
a fire supprersilggyoat om zed |i qui d-gas stream from t he @GITIUSRrL1/046558

[ 0026] Di scharging the fire suppressing liquid streamfromthe emtter

conprises: selecting a fire suppressing |iquid; connecting the
nozzle inlet in fluid communi cation wwth a pressurized source of the
selected fire suppressing liquid; and di scharging the sel ected

fire suppressing liquid fromthe nozzle outlet. [0027] The net hod nay

further conprjSg Rf eakidig the fiidie SUPRI €331 NG Idguid %tr{ae%mdd&tto a spray
by inmpinging the fire suppressing liquid streamon a plurality of

proj ecti ons &EEFdIHTy TFRWETH Y F4201R -t he TdefdUEdt e Ss gy fPacd. inlet,
[0028] Di schargiong aiddd e usuppr esgaig tat arczeddd gdsd-tgas st repmdearam t he

m r ri : :
emtte Conptx§%%e nozzle outlet. A deflector having a deflector

surface is positioned facing the nozzle outlet.

[0025] The method comprises selecting a mode of
operation from the group consisting of:

a) discharging a fire suppressing liquid
stream from the emitter and

b) discharging a fire suppressing atomized

liquid-gas stream from the emitter.

[0026] Discharging the fire suppressing liquid
stream from the emitter comprises:

selecting a fire suppressing liguid;

connecting the nozzle inlet in fluid
communication with a pressurized source of the selected
fire suppressing liquid; and

discharging the selected fire suppressing

liguid from the nozzle outlet.

[0027] The method may further comprise breaking the
fire suppressing liquid stream into a spray by
impinging the fire suppressing ligquid stream on a
plurality of projections extending outwardly from the

deflector surface.

[0028] Discharging a fire suppressing atomized

liquid-gas stream from the emitter comprises:
connecting the nozzle inlet in fluid

communication with a pressurized source of gas;

selecting a fire suppressing liguid;



connecting the nozzle inlet in fluid conmunication with a pressurized
source of gas; selecting a fire suppressing liquid; 10
connect i nyot2be/idsed inlet in fluid comunicati on with aPpTAS3UNIzE&ds sour ce
of the fire suppressing |liquid, di scharging the gas fromthe nozzle
outlet; discharging the fire suppressing liquid fromthe duct outlet;
entraining the fire suppressing liquild in the gas to formthe fire
suppressing atom zed |iquid-gas stream and proj ecting the
fire suppressing atom zed |iquid-gas streamfromthe emtter. [0029] The

invention al so encorrpa%%%e%%i%q%' ther . AN exanpl € emti;er conprises nozzle
having a nozzle inlet and a nozzle outlet. a duct, separate fromthe

nozzl e, has &WHFILGATEOCD ahd ba ad iEte Soi e Ss eparrate Sfr dhcarid Hsosi ti oned
adj acent to thedrezdieoutigetid;A deflector having a deflector surface is
positioned facing the nozzle outlet. The deflector surface is _positioned in
spaced relation to the HoFNE DII i Sadhad 4 ftl%ﬁstnoﬁfﬁ'ﬁa@éltd@rtt'i on
conprising a flat surf acedrdrentred tSubstiant isaldor eperipendiiculiar Ifxdno a gas
flow fromth 0 I .and a second surface portion oriented
non-perpendigﬁﬂagﬁ%ﬁlgH%]gﬁdas flow fromthe nozzle outlet. A plurality of
proj ections extend out wartdlap rfimemtthise fdefd ectcmr.e <0080 Uirmose ienthddi ment

the projectionps are dRcated if.a Rhang and extaendsubstiantiallgy 4 adial Iy
outwardly fromthe deflector. The plane may be oriented substantially
per pendi cul afiy S8\t K&'%as fl ow from the nozzle. The projections may be

posi tioned downstream @fr d-hetseconthes Wwifr@ce Rds¥ing atomized

liquid-gas stream from the emitter.

[0029] The invention also encompasses an emitter.
An example emitter comprises nozzle having a nozzle
inlet and a nozzle outlet. a duct, separate from the
nozzle, has a duct inlet, and a duct outlet separate
from and positioned adjacent to the nozzle outlet. A
deflector having a deflector surface is positioned
facing the nozzle outlet. The deflector surface is
positioned in spaced relation to the nozzle outlet and
has a first surface portion comprising a flat surface
oriented substantially perpendicularly to a gas flow
from the nozzle outlet and a second surface portion
oriented non-perpendicularly to the gas flow from the
nozzle outlet. A plurality of projections extend

outwardly from the deflector.

[0030] In one embodiment the projections are located
in a plane and extend substantially radially outwardly
from the deflector. The plane may be oriented
substantially perpendicularly to the gas flow from the
nozzle. The projections may be positioned downstream of

the second surface portion.



11 Brief Description of the Drawi ngs [0031] Figures 1 and 1A are schematic
diagrans illustrating exanple emtter systens, in these exanples, fire
suppr essivw0 20124118998, according to the invention; [0032] PCgarses124@nsl 2A are
| ongi tudi nal sectional views of a high velocity |ow pressure emtter used
in the fire suppression systens shown in Figures 1 and 1A, respectively;
[0033]Figure 3 is an isonetric view dfl a conponent of the emitter shown in
Figure 2; [0034]Figures 4-7 are |longitudinal sectional views show ng

al ternate enbodi nents of the conmponent shown in Figure 3; [0035]Figure 8

illustrates @ﬁg}ar@%&fl&qo%t ¥ zeQ Drawings

[0031] Figures 1 and 1A are schematic diagrams
illustrating example emitter systems, in these
examples, fire suppression systems, according to the

invention;

[0032] Figures 2 and 2A are longitudinal sectional
views of a high velocity low pressure emitter used in
the fire suppression systems shown in Figures 1 and 1A,

respectively;

[0033] Figure 3 is an isometric view of a component

of the emitter shown in Figure 2;

[0034] Figures 4-7 are longitudinal sectional views
showing alternate embodiments of the component shown in

Figure 3;

[0035] Figure 8 illustrates discharge of an atomized
ligquid—-gas stream from the emitter shown in Figure 2;

and

[0036] Figure 9 illustrates discharge of a liquid
stream from the emitter nozzle, the stream being
atomized into a spray by impingement on projections

extending from a deflector.

Detailed Description of the Embodiments

[0037] Figure 1 illustrates, in schematic form, an
example emitter system 10 according to the invention.
In this example, the emitter system is a fire
suppression system. System 10 includes at least one,
but preferably a plurality of high velocity low

pressure emitters 12, described in detail below. 1In



| i quid-gas streamfromthe emtter shown in Figure 2; and [0036] Figure 9
illustrates discharge of a liquid streamfromthe emtter nozzle, the

st ream bewagoetwsdvsed i nto a spray by inpingenent on pr@CeaiSRan®4ex8 endi ng
froma deflector. Detailed Description of the Enbodi nents [0037] Figure 1
illustrates, in schematic form an exanple emtter system 10 according to
the invention. In this exanple, the éftter systemis a fire suppression
system System 10 includes at |east one, but preferably a plurality of high
velocity low pressure emtters 12, described in detail below In 12 this
exanpl e, eni tiherss erample ardiged S 1 Za A etrazacd Zone 4 rewhisgenday be,

for exanpl e g Jmrehouse ;16 iy WHSH ddammmbla d tenm A8 /IR sioried. Fire
hazard zone 14 may also be a bunker. 20 which holds a flammable |iquid 22.

[ 0038] As showit iGh Filgire2.e diitter'd ¥ comprise d W6z219¢ %54 H&¥isng a

nozzl e inl et 126 naRd 24 s1024 @ quidkeir 28. wHiemozzlds korfa a3thals sunobstruct ed
bet ween the nazzl.e izry et 26 and the nozzle outlet 28. A duct 32, separate
fromthe nozz leq,ulﬁias a duct inlet 34 and a duct outlet 36. The duct outl et
36 is separate from and positioned adjacent to the nozzle outlet 28. There

are preferabl [300%8? ur alqit )éhg)fwndqq% i%ui?%m%urzrlomtq‘gar@qﬁzn%peﬂ?s% 2nd the

inlets 34 of the ducts may be In communi cation wth a chanber 38

surroundi ng teE A6z 2% M2 149 & ARG d it 128 o & eed Zdld Bft e duct s
with a fluidoas explaimed kelome [003Y AdefdteciarcAdbharcn defd ector

surface 42 nozzle inlet 26 and the nozzle outlet 28. A duct 32,
separate from the nozzle, has a duct inlet 34 and a
duct outlet 36. The duct outlet 36 is separate from
and positioned adjacent to the nozzle outlet 28. There
are preferably a plurality of ducts 32 surrounding the
nozzle 24, and the inlets 34 of the ducts may be in
fluid communication with a chamber 38 surrounding the
nozzle 24 and forming a manifold to feed all of the

ducts with a fluid as explained below.

[0039] A deflector 40 has a deflector surface 42
which is positioned facing the nozzle outlet 28 and in
spaced relation to it. In the example embodiment
shown, the deflector surface 42 has a first, flat
surface portion 44 oriented substantially
perpendicularly to a gas flow from the nozzle outlet
28. It is found advantageous if the minimum diameter
of the flat surface portion is approximately equal to
the diameter of the nozzle outlet 28. A second surface
portion 46 surrounds the flat surface portion 44 and is
oriented non-perpendicularly to the gas flow from the
nozzle outlet. In the example shown in Figure 2, the
second surface portion 46 is angularly oriented, having

a sweep back angle 48 between about 15° and about 45°

as measured from the first, or flat surface portion 44.

Other configurations of the second, non-perpendicular



which is positioned facing the nozzle outlet 28 and in spaced relation to
it. In the exanple enbodi nent shown, the deflector surface 42 has a first,
flat surfwoeoransi9on 44 oriented substantially perpendi ealrarskei1ioassas gas
flow fromthe nozzle outlet 28. It is found advantageous if the m ni num

di aneter of the flat surface portion is approximtely equal to the dianeter
of the nozzle outlet 28. A second surlflace portion 46 surrounds the fl at
surface portion 44 and is oriented non-perpendicularly to the gas flow from
the nozzle outlet. In the exanple shown in Figure 2, the second surface
portion 46 i ssvarig@icaroyr todrerfttedirchaViong! asweapdssckt angl & 4d st ween
about 15 and @aRowle Ap RS urBasW ed friom the ifd I8ty e, flal Sface portion
44. Ot her configurations of the second, non-perpendicular 13 surface

portion 46 afe®H&m G RE gur 891 dgfd 5 titfer®d e SESEhdaS1H fface portion 46
is curved. Asishewn dni Hgures 30 andihg the deflad eoud@oras .al so have a

cl osed end cavity 50 facing the nozzle outlet 28. [0040] As shown in Figures
2 and 3, the deflector 40 also has a plurality of outwardly extending

proj ecti ons 52.04Prlef er &3l yhawre ipr ¢jigotricons. 532carde |tdeatded liartarplidne 54

and extend radial Ly outvwar : refr (I : y rient the
pl ane 54 subgjtqasgj!ti all ; \sgrugjﬁidllttgﬁlog Cl)t 0 %éhgglaéfq%\égﬁ%%g%foﬁg%r%zdz%g out |l et
28. The proj ect-i oy Pragwwde rark it MFCZiasd iefifect? By Sbrieakitegl a1 isqui d stream

di scharged fromdhe nezz e audetr 28 41t Aidhiaguiid, shfaxmhen the |iquid

stream i npi nges on the projections 52 as descri bed below In Figures 2 and
3 the proj ecti‘oRs 5 OéJrFO\}ér? BOSiF0reE Foiist retam s e nd surface
portion 46. [Re4EHN\Witdulref ercente agal It ltoer Hrgur ehel nand 12, caitfligtst condui t
56 provides f£8ui d T%oem‘n%%i .ceattiioorllrl betrv(\)/evelrgJl t %% noczzliezii nJ eetffzeecsztOfb emtters 12
and a source of° press@ri Zed gas B& " Which “codl ¢ be, " Tor exanpl g, atank, a
conpressor, dreakdorbiandtion & artk cand ddempreessor freasedicofndanler est for a
fire suppresgjgn sysiemdnelude @ity JNAF098MLn Ga1Pan (iiexide.. 4r gon, and

m xtures of such gases. A first valve 607is positioned within the first
conduit for CHMEAT NP PrESsHiCIEFtgadSsour ¢ 58 SHiPschesderzl e liml et 26,

connection beiirgireff ected whemd he fHdst ol v 60 d srepeneds iA iseeend
conduit 62 provides fl wo% gglmmnl catjon between a source of pressurized
I

liquid 64 andXHe AT i B FERSeSod A8 V€166 9% {Posi tioned within the

second conduit 62 for connecting pressurized |liquid source 64 with the duct
inlet 34, CO%%%HO” b%di”c%[ effeff%‘%te%%e"‘%‘;q%dﬁh%os%ﬁ%%%e"sa'l"%n% 2,3 aIOPe”?d- For
a fire suppression systemthe pressurized |iqui | Conprises’aliquid
ext i ngui shi ng lagéntcogeh ta owartrerv, 1 degarf L Ulidy wefrimadh Ivaltocar bertsiean wel | as
water w th addid invgs 1whiich Jodid ¥ avaber g heaty absorbing chargacteristics,
such as surfactants. [0042] Second valve 66 nmay be a three way val ve and

pressurized gas 58, which could ke, for example,” a

tank, a compressor, or a combination tank and

compressor. Gases of interest for a fire suppression

system include air, nitrogen, carbon dioxide, argon,

and mixtures of such gases. A first valve 60 is

positioned within the first conduit for connecting

pressurized gas source 58 with the nozzle inlet 26,

connection being effected when the first valve 60 is

opened. A second conduit 62 provides fluid

communication between a source of pressurized liquid 64

and the duct inlet 34. A second valve 66 is positioned

within the second conduit 62 for connecting pressurized

liquid source 64 with the duct inlet 34, connection

being effected when the second valve 66 is opened. For

a fire suppression system the pressurized liquid



a third conduit 68 provides fluid communi cati on between the second val ve 66
and the first conduit 56. Connection to the first conduit 56 is preferably
made bet wsorzot2asdir st val ve 60 and the emtters 12. | nPChiGS2@mvecssrent t he
second valve 66 is adjustable in one of three configurations. In a first
configuration, second valve 66 is closed to prevent fluid conmuni cation

bet ween the source of pressurized liddid 64 and both the nozzle inlet 26
and the duct inlet 34. In a second configuration, second valve 66 is
adjusted to connect the source of pressurized liquid 64 in fluid

communi cat i orF TSt [ tHeddetexthingu i3 incn agerhi rdicdors gitatti.on, second

valve 66 is adj4stad L%ﬂ%@%f‘atlotc%erkﬁﬂfér%% Qfe 10r essyrdrzad JJiiquid 64 with
the nozzle inlet 26. [0043] 1 n another em tter system enbodi nent 10a,

i I 1ustrated iWFitguisss WPA%&lofﬁcfyt A %4 rd h@@ﬁdlﬁkisoé§lﬁ¥%V| des fluid
communi cat i orcHegtaweest ithe sQuraeofa Pressudized d.i quid 64 and the first
conduit 56, there being a third valve 70 positioned within the third
conduit 68 which effects fluid comunication between the source of
pressuri zed Ii0gdid 64 &wddrive vfalnst cComdui tbd3® Vithere et h@yt marldza/aalnﬁe is
open. Note thatyjit. 4 3. Adyant agequs, d:o,ef fact; € Lhe dhid

conduit 68 to the first conduit 56 between tlhe first va ve 6 an

emtters 12. YrOOAFCARSHGAYS P oFicger és1el Tt Aonhe termit t er systems 10 and

10a may have rpladtaldt ¥ Pfcraddistignalonda tSo ces (e feressur inzed |iquid 72
connect abl e |n fI Uld g mmuni cation with the nozzle inlet 26. Each

addi ti onal solf Sz d Vi it asl HAE FESge ST & onddit 74 to
provi de fl ui (imcmmnmamﬁne(m witieh ddwerfd retl veorsduiits 56 juandchid o eéspecti ve
valve 76 is pgsitioned wthin .each respective candyjt 74 to effect

connecti on bétween an additi onl urs"jg):ulroce “of pr essuri zeo?olrl ltﬁudfaﬁ arfd t he

first condui tsss®nsherliise Gfalive 2@ sesl gpemetkvedte fdfuithe addl tional sources
of pressurizedljguid A %rp%gt%e%% a Hd 18- g0l rb% urlifAMCK 14281 i ch can

connect to a specially adapted conduit 74a. [0045]As shown i1 n Figure 1,
when confi guréd 28§l ®FG é%@ﬁ’rze?slsei dit l§fstZdmanché eniduceér 8ysttem™:0 al so

i ncl udes one ©F Ay ddd %odﬁtl@qltﬁamdiﬁwsvee;%nzﬁ wRasid icened iy theddre
hazard zone #3) proxinmate to the emtters 12. ThecfgL det, ecté on device

operate in amyy SPHRE V&R KEM? ImbdES T 19 & 1H-HEC G %n " dudh s
sensi ng of flcamurhesatt,iarmatoslof wienpertat unetr iisgd.etsrioke det ectdhanrdor

combi natons harieol o LOOLTIe SV SLamoUPANEnL Sy, RANPLY, dje Al ves 60

66 70 and 76 e Coordi'nat e contr ntrol system 80,

whi ch may corﬁm Seurfasy @xm@,uraaﬁdcrldm@e@ommutﬁgﬂ acganiter ol panel

di spl ay and riggiggdents; software. The control system 80 communi cates with the
system conponents over communi cation lines 82 to receive information, such
as signals fromthe fire detection devices 78 indicative of a fire, signals
fron1transduwﬂﬁﬂ3ﬁuchJasam&ﬂﬁﬁﬂ@Mﬂmﬁﬂe@yéﬂma%mM&ﬁMQﬁﬂMﬂdathe vari ous

val ves and |ng catl v o % val ve status op r cI sed, asE vge8ll as
pressure transducers |lﬁld| CHIVE oft (hi ?@m | I iy o Piessuri®ed gas,
and liquid | @l@ivndeasnidurae? s BBumdiagatdry éedgfwetelne tawalaca;bnda tof of
pressurized lj,qud. Gumnigatd on 1 Res 82 ey e handw red qnJmy use

being a third valve 70 positioned within the third

conduit 68 which effects fluid communication between

the source of pressurized liquid 64 and the first

conduit 56 when the third valve is open. Note that it

is advantageous to effect connection of the third

conduit 68 to the first conduit 56 between the first

valve 60 and the emitters 12.

[0044] As shown in Figures 1 and 1A, the emitter

systems 10 and 10a may have a plurality of additional



16 wirel ess technology to communi cate the signals between the transducers
and the control system The control system 80 al so i ssues control comrands
to renot evg 20ppdns®nd cl ose the various val ves 60, 66, 7@CAN$20M6/0diass$ Ng
system operation. Note also that the various valves could al so be nmanual ly
operated as needed for systemoperation. [0047]Emtter systens 10 and 10a
are capable of operating in at |east thwo distinct nodes of operation. In
one node, the emitters 12 discharge an atom zed |iquid-gas stream In
another node, a liquid streamis discharged fromthe nozzle. This liquid
st ream may be atreIsz e o Sfsgrnig sSpriayd ey i i akgie projfdetidons 52

extendi ng fromu:he idefdiest o/ 40 @ neied AboMer As anmexanple of emtter
syst em operation, the operatl on of fire suppressian fyystem 10 i s descri bed

bel ow. [0048FPASIISHGARTY 1F G &8 P&t L Sourice o i zed gas 58 is
charged wi thgapeandfd resinaalve 6ad pradvased flpfleivemﬂnn@lfdaﬂldm

conmmuni cat i on. bc%t V\%en fg%s Sour ce . 8 5a6nd nozzl e inl eCtt-12V6e Siom y,
pressurized va & reue |ngws r‘?g ag%)n i's avé?]1 ebIe from
pressuri zed Ipcmytdcsmsﬂr o8 tBd.n Secund arglare 168 icoradjidst/dd ttoo eprfevent 1l ui d

communi cat | on. Befd %%nt *ﬂ;%tWe%SnS:)éfd %h%ﬁilel%‘%faq SHLGe &F %ﬁ%ts%gﬁloz;e%ﬁenozz' e

inlet 26 and the I nl et e emtters 12. Fire Vi ces

78 are acti velléder e7a7d>ﬂntdo tgendrigisd @ tidnsh vhsirgtdlss ved ehe/ &carft r ol

system 80 i n dheeventorf & finee aldaltth%rﬂ‘allr & hazard oaforgﬁels%uﬁm@%j stat us
i nformation concerni th uid, states of the variaq val ves and
the fire detéctddf J% éﬁqgiec i NS Ty STBG M UC At i7 | i nes 82
from transducerishdeser ideethcahiowe tz0 sdhe icantyr ecldsgyrsticemdBluihi chiauses t he
information to control the emtter WO 2012/ 018990PCT/ US2011/ 046558 17
system 10 according to algorithms in its resident software. [0049] When a
fire in hazarld0Zone 14 Ass sdetwectied Fipure 1, when configured as a

fire suppression system, the emitter system 10 also
includes one or more fire detection devices 78
positioned in the fire hazard zone 14 proximate to the
emitters 12. These detection devices operate in any of
the various known modes for fire detection, such as
sensing of flame, heat, rate of temperature rise, smoke

detection or combinations thereof.

[0046] The system components, namely, the wvalves 60,
66 70 and 76 may be coordinated and controlled by a
control system 80, which may comprise, for example, a
microprocessor having a control panel display and
resident software. The control system 80 communicates
with the system components over communication lines 82
to receive information, such as signals from the fire
detection devices 78 indicative of a fire, signals from
transducers, such as position encoders 84 associated
with the various wvalves and indicative of the wvalve
status as open or closed, as well as pressure
transducers 86 indicative of the availability of
pressurized gas, and ligquid level transducers 88
indicative of the availability of pressurized liquid.

Communication lines 82 may be hardwired or may use



one or nore of the detection devices 78, a signal or signals indicative of
the fire are sent fromthe devices to the control system 80. The contro
system t W0 208088998 a node of operation for the em tter PEYAiSeon1/0ha558 hi s
exanple, the control systemfirst selects discharging an atom zed

i quid-gas streamfromthe emtters. To that end, as illustrated in Figure
8, the control system 80 opens first hpal ve 60 which connects the nozzle
inlet 26 in fluid conmunication with the source of pressurized gas 58,
thereby allowing the gas to flow through the first conduit 56 to the nozzle
24. The gas, "SyifdEiSsz é¢dnodtaadd eyl das editdehariged s datteemozzl e at

nozzl e outl et; 128 rand ddIRINGe S QN trhe defdeat afy AQn Thereonty@l-syst em 80
al so adjusts the second valve 66 to connect the source of pressurized

liquid 64 wi tH I *ictrisn et553%S TRITG Tl SETEMESs i 76 q55ddi #PS™ thi s
exanpl e, wat eind tda ddeowHehreughdherssieeend ogomadyi t7062 0 teheluducig 32. the
liquid, represe t(?nd by str.eam i nes 92,l IS tqli chtglr ged f.romthe duct outl et
36 and entraied Fh ¢ eer"jg]talsont'o £Orm tthe Catomi zed' 9 iv(flfil(?-uggasvas eam 94. A
det ai | ed descrayid e sgf ken rexargllley epdrtegrecuseableedad tive emistttear system 10
accordi ng tootEJéefajt vention may be found in U S Patent No. 7,721,811 to
Reilly et al., which patent has been incorporated by reference herein.

[ 0050] Once the fire is extinguished, the control system 80 receives signals

to that effectydaom t herfiivie deteetd@n 1de\dees 068 ard) Jgspanrse,r t he contr ol
system cl oses the first and second valves 60 and 66 to halt the discharge
of the atoni 2EFIGqui%-"gas sthéah M Endie Eintt 912 FRETFET € det ect i on
devices 78 18 cont imude,t ahrrintiart drire 1St aties dofartdee an reg dadizasrad zone 14
however. If the orjgjinal_ fire reignites, aor if. a secand .fjre start.s, the
control systelnl1 O;%assl g;SrFarleéa&l'by thé ZC\;lleéfesmofif’arijdClalgqélillr(ljf ssgtlreec%s the node
of operati on digrchdvgesy strem e Iwazies eXdnp é,1dued ysrasgumayt st t he
pressurized gas, souLe »&had b a%?"ﬂ%;“%@ir#g’énfér&htdrﬁ%ﬂ&feéﬂirﬁs fire

occurrence. The control system gsgﬁknows thi's fromthe signals sent by the
pressure transdfeerrrgE NI i 6 afegdd Fressiics Wldien t B source
?_8- hT_hi s gas a&p@mglgs oF fdm”ﬂttt%rcm@etny%qp@&%ﬁmlﬁsytﬁeer@g@r@\t:idﬁs abway of
ighting a rei ted fire, or., a separat i.re whic occur |ater but
before the gad Soufcs BE EA 68 Facharhed. it TS STUB SR with no
pressurized gas available during a fire, the control system selects

di schar gi ng i qui d stre fromt g[}_jtt rs,. .Io t d the control
system 80 adja[uolsdtél;%t he spxesc%rrﬂ(?“{?alr?\?e@g oescglnfld& %t’h%%;%ﬁc%ceo%f pressuri zed
liquid 64 w BirasfemerA @amlsét 126 clpicederifilt 9as quidd firerh tivd Vs quid
source 64 todd ow thoyeugh plrl‘é%etnbdirr@[l Qﬁqg%léi tpcﬁo@rﬁlﬁﬁﬁ%a!trlto‘h the fddrst condui t

56 where it is conducted to the nozzle . shown in Figure 9, the liquid

stream repr &SEntEFIRE st e Nt 196, 1518 Hdi%charydd 1 dm t he nozzl e outl et
28 and i npi nges Wutihedefdest or 4hekhe ipfojeeatiinens e rexterditng  rom t he
defl ector serve .to.atom ze the stream into, a spray 98 i ch extingui shes
the Tire VRGN HIS THode FOP Spdrat o A mTRer ddcor Ayt t ha
invention neetss WFRA 13 adijvertical ftor repniemk] erl udics chramyeni CRte cgour ce of
D 0 W O I Bl ] | BRSPS, A iuexaypl e whe

source 64 are the water )sberw ce mains fOJoU!r?L a burl or war éhouse.
[ 0051] Al t er natc&3ke titid ot GinCsydre BT iyt SSeldc o fatdche@misd@rde of

pressurized hixqui ¢i72 tdicschar go-firem nezzles 24 iofe the emdddens 12. This
provi des generate and transmit signals to the control system 80
in the event of a fire in the fire hazard zone 14.
This status information concerning the gas, liquid,
states of the various valves and the fire detection
devices 1s communicated over communications lines 82
from transducers described above to the control system

80 which uses the information to control the emitter



19 options for fire suppressing agents other than water, for exanple,

foans, or water nodified by additives which increase its heat absorbing
char act erwet#is@ont rol system 80 sel ects these agent sPOY/usp@Eniongsone or
nore of valves 76 (see Figure 1) to connect these additional sources 72

Wi th nozzle inlet 26 by permtting the liquid to flow through conduit 74
and into the first conduit 56. The val'ves 76 may al so be manual | y oper at ed,
as would be the case if a fire engine punper truck 72a were selected to
supply water to the nozzles 24. [0052]In the alternate system enbodi nent
10a shown i n sFisgiame 10A aqdee divde tof asypstrarheiseridt ilds iresselegdt ed by openi ng
either the secgngq,val ve 66 or the third valve 70. If it is desired to

di scharge an atom zed |liquid-gas streamthen first valve 60 is opened al ong
wi th second valve 66. As shown in Figure 2A, opening first valve 60
connects the [oessuri zethegas FaWCe b azardd wWohecanmmini cafdcot sl tdy nozzl e
inlet 26, and _openin I%gg%nqtvalvgfggfcongfcts thempressurlz%g E]QUId

source 64 wi tHT e d0ét™ it eh%ﬂe Fesultl (g T The %t dhiZeld™d (fui d- gas
st ream bei ng sdigehar gedlideftive i dési rfdd &t ardi sehdr gercan Itihgui d st ream from

the nozzle, ‘then only 4 hed higd val we 0. s0pened.  Ihis gonnects, the

nozzle inlet 26 in fluid communication wth the source of pressurized
liquid 64 whitéleT ISGWS A cuglRPden e ft MRed adaiduifto 68 o e 55 st conduit 56

and results igysedi.schar ge iof dhendiiqguitthestdeamdir odie, razze 24.
[ 0053] Fire suppression systens as well as other emtter systens according
Lo the | nventI ISt A CHATERS 28 qeLOH et HePeih i el & ToF
di schargi ng diffef ementtctrypes Tof tagentesid,n awlitlilplse mmdes iof Fdiggohargge
b ov de gt 2 eI AN PrN I8 8 B LSl AR AR, over prLor ar
nodes of di sclvarrge tand Heewerz zdies ghvdrege 2&gemt .1ui2ll communication
with the source of pressurized gas 58, thereby allowing
the gas to flow through the first conduit 56 to the
nozzle 24. The gas, symbolized by streamlines 90, is
discharged from the nozzle at nozzle outlet 28 and
impinges on the deflector 40. The control system 80
also adjusts the second valve 66 to connect the source
of pressurized liquid 64 with the duct inlet 34. This
allows pressurized ligquid, in this example, water, to
flow through the second conduit 62 to the duct 32. the
liquid, represented by streamlines 92, is discharged
from the duct outlet 36 and entrained in the gas to
form the atomized liquid-gas stream 94. A detailed
description of an example emitter useable in the
emitter system 10 according to the invention may be
found in U.S. Patent No. 7,721,811 to Reilly et al.,

which patent has been incorporated by reference herein.

[0050] Once the fire is extinguished, the control
system 80 receives signals to that effect from the fire
detection devices 78. In response, the control system
closes the first and second valves 60 and 66 to halt
the discharge of the atomized liguid-gas stream from

the emitters 12. The fire detection devices 78



What is clained is: 1. An emitter system conprising:
at |least one emtter, said at |east one emtter conprising: a nozzle having

a nozzl e wol2et2/asedoa nozzl e outlet; a duct pcsajsasiatogssss om sai d
nozzl e, said duct having a duct inlet, and a duct outlet separate from and
positioned adjacent to said nozzle outlet; a defl ector having
a deflector surface positioned facindgSaid nozzle outlet; said enitter
system further conprising: a source of pressurized gas
connectable in fluid communication with said nozzle inlet; a

source of prerdinged Ha quind teanidst atflad calafertiat €liyreniliazagve zoesai d duct
inlet and saiid, npzald nl ety 1apd WheNGIiN fire reignitc&ONRgCLimg said
source of pressurized gas with said nozzle inlet in conbination with
connecting sa&sf¥Buride ofs tirdssuritfe FIitdrld Wt s &% Fuct I & resul ts
i n discharge of tae alamiczed 19 guidd--grs rstycgamty amsaidicert ter; and
wher ei n . C ngagcgiiﬁn% sai d ;LLI.!’C .noft ressuri ec! I!e uid to said
nozzl e inl et FEENTEN %% i Sdifarge 6" a i quifd St aR o saitd nozzl e.
assume that the pressurized gas source 58 had been
exhausted in fighting the first fire occurrence. The
control system 80 knows this from the signals sent by
the pressure transducer 86, which monitors the gas
pressure within the source 58. This gas source has a
finite capacity, and the system provides a way of
fighting a reignited fire, or a separate fire which may
occur later but before the gas source 58 can be
recharged. In this situation, with no pressurized gas
available during a fire, the control system selects
discharging a ligquid stream from the emitters. To that
end the control system 80 adjusts the second valve 66
to connect the source of pressurized liquid 64 with the
nozzle inlet 26. This permits liguid from the liquid
source 64 to flow thorough the third conduit 68 and
into the first conduit 56 where it is conducted to the
nozzle 24. As shown in Figure 9, the liquid stream,
represented by streamlines 96, 1is discharged from the
nozzle outlet 28 and impinges on the deflector 40. The
projections 52 extending from the deflector serve to
atomize the stream 96 into a spray 98 which
extinguishes the fire. When in this mode of operation
the emitter according to the invention meets NFPA 13
criteria for sprinkler discharge. The source of
pressurized liquid 64 may be virtually inexhaustible,
as for example when source 64 are the water service

mains for a building or warehouse.

[0051] Alternately, the control system 80 may select
another source of pressurized liquid 72 to discharge

from nozzles 24 of the emitters 12. This provides



2. The emtter systemaccording to Claim1, further conprising:
a first conduit providing fluid conmuni cati on between said source of

pressuri 20 20e#0189% sai d nozzle inlet; 22 RCTIUS2011/03455%
positioned within said first conduit for connecting said source of
pressurized gas with said nozzle inlet; a second conduit
providing fluid conmuni cation between%aid source of pressurized |iquid and
said duct inlet; a second val ve positioned within said second
conduit for connecting said source of pressurized liquid with said duct
inlet. pripwe dmn tfdr s yprmmeaccardiatgtte Adtdien X hanumaie&r .conpri si ng

a Fhi rfj condyidy !%rx%\ﬂpﬁ!eng fdad Qﬁm%@e%f'itrﬂdéﬂfﬁ%td/%n a%i%ii‘%i&z%%ond val ve and
said first conduit,. sai d seqond val ve bei ng adjustable in one of three

confi gurati oA$ &y gdiqrease 1ts heat aby Ry ChAangE SCommitiScat i on bet ween
sai d source aforfyressuyiszesh |90gwed st Boidses algdntez e dpdrgincanthesai d duct

inlet; b). connect id souyr.ce of .pressurized liquid in fluid
comuni cat i or?roﬁqofevmc%fh Vsagiv(?sduf?? (isrﬁee#{lgélrre B Conlqecct) tgloerigneect said
source of pressurtized]l isguirdcdsn ¥4 wiidhcommmiscatrilert W bbysai d nozzle inlet.
4. The enitt SEMAGEY diing 10 J 30,3, whell 1 pid o hix d gonduit is
connect ed to%;eai 1Et‘|rsgfl congull%}t31 et ween sai élq fi rggf[ vo?iﬁve andé‘ sz?l d at | east

one enitter. into the ks temander! tsypdt-emTAcc ordiving t/® @aai mlzo fagr t her

conprising: manually operated, as would be the case if a fire
engine pumper truck 72a were selected to supply water

to the nozzles 24.

[0052] In the alternate system embodiment 10a shown
in Figure 1A, the mode of system operation is selected
by opening either the second wvalve 66 or the third
valve 70. If it is desired to discharge an atomized
liquid-gas stream then first valve 60 is opened along
with second valve 66. As shown in Figure 2A, opening
first valve 60 connects the pressurized gas source 58
in fluid communication with nozzle inlet 26, and
opening second valve 66 connects the pressurized liquid
source 64 with the duct inlet 34, resulting in the
atomized liquid-gas stream being discharged. If it is
desired to discharge a liquid stream from the nozzle,
then only the third valve 70 is opened. This connects
the nozzle inlet 26 in fluid communication with the
source of pressurized liquid 64 which flows through the
third conduit 68 to the first conduit 56 and results in

a discharge of the ligquid stream from the nozzle 24.

[0053] Fire suppression systems as well as other
emitter systems according to the invention using
emitters as described herein and capable of discharging
different types of agents in multiple modes of
discharge provide great versatility and provide

significant advantages over prior art systems which are



a third conduit providing fluid conmmunicati on between said source of
pressurized liquid and said nozzle inlet; and 23 athird

val ve poswoizoreddsaant hin said third conduit for connecti RgTABR@19das58e Of
pressurized liquid with said nozzle inlet. 6. The emtter system
according to Claim5, wherein said third conduit is connected to said first
conduit between said first valve andaid at |east one enmitter. 7.
The emitter systemaccording to Claim2, further conprising a plurality of
addi ti onal sources of pressurized |iquid connectable in fluid comunication
W th said noZZlid tieql ét0 single m@pdefhefeiitidrarsgipstead deosrding to Caim 7,

further conprdiSidd@irge agents. a respective conduit providing fluid
comuni cati on between each of said additional sources of pressurized |iquid
and said first conduit; a respective valve, positioned within

each of said respective conduits, each said respective valve for connecting
each of said additional sources of pressurized liquid in fluid

comuni cation with said first conduit. 9. The emtter system
according to Caim1 further conprising a plurality of projections
extending outwardly fromsaid deflector for breaking said liquid jet

di scharged fromsaid nozzle into a liquid spray. 10. The emtter
system according to Claim9, wherein said projections extend substantially
radially outwardly fromsaid deflector.



24 11. A fire suppression system conprising: at |east one emtter, said
at least one emtter conprising: a nozzle having a nozzle inlet and a

nozzl e owbDen12/018990 a duct, separate from sai d ROTAISR)119G588 duct
having a duct inlet, and a duct outlet separate from and positioned

adj acent to said nozzle outlet; a deflector having a deflector
surface positioned facing said nozzl &loutlet; said fire
suppressi on system further conpri sing: a source of pressurized
gas connectable in fluid conmunication with said nozzle inlet;

a source of pregssurd zed l Qui;d .exti ngui shing agent connectable alternately
wi th one of said duct inlet and said nozzle inlet; and wherein

connecting said source of pressurized gas with said nozzle inlet in

conbi nati on Wit h gonnectdmig tsa @X&nggecQﬁmgﬁgﬁgugized | i qui d exti ngui shing
agent with said duct inIeH_re ults in QJschang of an at nlzed | i qui d- gas
stream from sai d enittér: and wiérei =< gﬁﬁ? Ag said source
of pressuri zethiltitgui doextriiguicshi ng agent to said nozzle |nIet results in

di sch f I d t tlet.
i scharge of a liqui %%HfQQHJS@kﬂ%jﬁﬂ%ﬁgmizﬁ%?@nle §?Lrther 56 & outle

12. The fire suppression systemaccording to m 11, npri sing:
outlet;

a duct, separate from said nozzle, said duct
having a duct inlet, and a duct outlet separate from
and positioned adjacent to said nozzle outlet;

a deflector having a deflector surface
positioned facing said nozzle outlet;

said emitter system further comprising:

a source of pressurized gas connectable in
fluid communication with said nozzle inlet;

a source of pressurized liquid connectable
alternately with one of said duct inlet and said nozzle
inlet; and wherein

connecting said source of pressurized gas
with said nozzle inlet in combination with connecting
said source of pressurized liquid with said duct inlet
results in discharge of an atomized ligquid-gas stream
from said emitter; and wherein

connecting said source of pressurized liquid
to said nozzle inlet results in discharge of a liquid

stream from said nozzle.

2. The emitter system according to Claim 1,
further comprising:
a first conduit providing fluid communication
between said source of pressurized gas and said nozzle

inlet;



a first conduit providing fluid conmmunicati on between said source of

pressuri zed gas and said nozzle inlet; 25 a first valve

posi ti onasowntdiigedsai d first conduit for connecting sai #CTAB2IA/ 084558
pressurized gas with said nozzle inlet; a second conduit
providing fluid commnicati on between said source of pressurized |liquid
ext i ngui shing agent and said duct inlk; a second val ve
positioned within said second conduit for connecting said source of
pressurized |iquid extinguishing agent with said duct inlet. 13. The

fire suppression system atcaiding 40 daitMtaq hurtner Lanprdisifrg a third
condui t prOVId%§g1f|UId connunlcatlon bet ween sai d second val ve and said

first condui tCOrSBiid feorr@®VaIGke eiSid Cadjustcablod BT Sorel oz Sch e

configurati onst30 @S d @iozzle inlet; a)prevent fluid conmuni cation between
sai d source of pressurlzed I| uid ex t.i.ngui shi agent, and both said nozzle
inlet and said duct inl%t® condltiit %ﬁ) 6&%5% %ﬁﬂi source of

pressuri zed Idamﬁumu@dﬂuumubdquynagenki|3®dﬁdﬁ @ fc gmags gdtdeon larfuidm t h
said duct inlgt; Qg quet lnl c) connect said source of pressurized
liquid extanU|sh|ng agent F1UId communi cation with said nozzle inlet.
14. The fire suppreSS|@hf%y%ﬁkﬁnWﬂ%MﬂwmQﬁ}Qh@ﬂgdeﬁtﬁan-ﬁ@ﬂﬂhéﬁﬂéﬁﬁbr|5|ng

a fire detectippudevics ROsiHdQNed; R4 MBLE I sxaid Alsd838lg one emitter;
liquid with said duct inlet.

3. The emitter system according to Claim 2,
further comprising a third conduit providing fluid
communication between said second valve and said first
conduit, said second valve being adjustable in one of
three configurations so as to:

a)prevent fluid communication between said
source of pressurized liquid and both said nozzle inlet
and said duct inlet;

b) connect said source of pressurized ligquid
in fluid communication only with said duct inlet; or

c) connect said source of pressurized liquid

in fluid communication with said nozzle inlet.

4., The emitter system according to Claim 3,
wherein said third conduit is connected to said first
conduit between said first valve and said at least one

emitter.

5. The emitter system according to Claim 2,
further comprising:
a third conduit providing fluid communication
between said source of pressurized liquid and said

nozzle inlet; and



a control systemin communication with said first and second val ves and
said fire detection device, said control systemreceiving signals fromsaid
fire det ewDi2ore/dssgoce and: 26 a) openi ng sa&Ca/Usee13046588 ve and
adjusting said second valve to connect said source of pressurized liquid
extingui shing agent in fluid comunication only with said inlet duct to

di scharge said atom zed |iquid-gas std%eam fromsaid at | east one enmtter;
or b) adjusting said second val ve to connect said source of
pressurized |iquid extinguishing agent in fluid communication with said

nozzle inlet to dISCha%g%H%ydjddﬂy@(%d@ﬁﬂﬂ@%k§mﬂg%ﬁQQQﬁiﬁQm%yafr0n1Sald
nozzl e outlet. . The fire suppression systemaccording to Claim

13, Mwmﬂn§QW%%:@%&%m%ﬁ%@ﬁﬁ%h%wm@§%@Wﬁ%¥%ﬁ%wtbmmmm

said first valivgiiand;isal daald lreasticoneem.tter. 16. The fire
suppressi on system according to Claim 12, further conprising:

a third conduit providing fluid conmmuni cati on between said source of
pressuri zed |i qui & .extlitrguinsihitrg agmﬁenaraﬂ:csaiddmztzal & lianlet5;, and

athird Va'V%H%¥éﬁdgﬂﬁ%WMhrﬁfcﬁ%dﬁ h'rdé§mgw d ¥ %%y?%ik%lsa'd

source of pressurize |qU| extanU|s agent mnth said nozzle inlet.

17. The fire osuyprids siedivesys tsemcaddorsdi W@J{V@ @ral malel athdregist died third
conduit is cepnegted to said first conduit between said first valve and
said at |east one emtter. 18. The fire suppression system according
to Caim1l, further conprising a plurality of additional sources of
pressurized |iqui & .extinrguwnshiteg agesttencorrectcable v tdlasai & ,nozzl e inlet.

further comprising a plurality of additional sources of
pressurized liguid connectable in fluid communication

with said nozzle inlet.

8. The emitter system according to Claim 7,
further comprising:
a respective conduit providing fluid
communication between each of said additional sources

of pressurized ligquid and said first conduit;

a respective valve, positioned within each of
said respective conduits, each said respective valve
for connecting each of said additional sources of
pressurized liguid in fluid communication with said

first conduit.

9. The emitter system according to Claim 1
further comprising a plurality of projections extending
outwardly from said deflector for breaking said liquid

jet discharged from said nozzle into a liquid spray.

10. The emitter system according to Claim 9,
wherein said projections extend substantially radially

outwardly from said deflector.



27 19. The fire suppression systemaccording to Claim 18, wherein
said liquid fire extinguishing agents are selected fromthe group

consi sti nyoab1veaswp, foam |iquefied hal ocarbons, and wRCEUSMILIN4EERli ti ves
which nodify water's heat absorbing characteristics. 20. The fire
suppressi on system according to Claim 18, further conprising: a
respective conduit providing fluid céfunication between each of said
addi ti onal sources of pressurized |iquid extinguishing agent and said first
condui t; a respective valve, positioned within each of said

respective condui tis, each .saidJEspectivealie fQmsannect. ng each of said

addi tional sources of pressurizéd Iiquid éxtinguishing agent with said
first conduit. 2L IS Y€ SUPprtessi oty stterh (diehg to Caim 1l
further conprdnsitngra qdnpralditiy:0f projections extending outwardly from said

defl ector for breaking said liquid.extinguishin nt streaminto a liquid
Spray. o The i Pl RS BT S e aac O A5 & AN
wher ei n sai d qurtdjegGt i ons extend substantially radially outwardly fromsaid

e e eront. rocao's TS M RRALIR AL AL ar L coor ol
inlet and a hedne a2gluct inlet, and a duct outlet separate from
and positioned adjacent to said nozzle outlet;

a deflector having a deflector surface
positioned facing said nozzle outlet;

said fire suppression system further
comprising:

a source of pressurized gas connectable in
fluid communication with said nozzle inlet;

a source of pressurized liquid extinguishing
agent connectable alternately with one of said duct
inlet and said nozzle inlet; and wherein

connecting said source of pressurized gas
with said nozzle inlet in combination with connecting
said source of pressurized ligquid extinguishing agent
with said duct inlet results in discharge of an
atomized liquid-gas stream from said emitter; and
wherein

connecting said source of pressurized liquid
extinguishing agent to said nozzle inlet results in
discharge of a liquid extinguishing agent stream from

sald nozzle outlet.

12. The fire suppression system according to
Claim 11, further comprising:
a first conduit providing fluid communication
between said source of pressurized gas and said nozzle

inlet;



a duct, separate fromsaid nozzle, said duct having a duct inlet, and a
duct outlet separate from and positioned adjacent to said nozzle outlet;
a defl ectwo 20evi18990a defl ect or surface positioned faci ngCTaisAIMO2SES

outlet; said nethod conprising: sel ecting a node of operation
fromthe group consisting of: a) discharging a liquid stream
fromsaid emtter and b)23di schar gi ng an atoni zed |iqui d-gas
streamfromsaid emtter. 24. The nmethod according to C aim 23,

wherein discharging said liquid streamfromsaid enitter conprises:

connecting said nozzl e d Higted Rl %o%qmme%ﬁtm%lw th ;a priessuri zed
source of said liquid; and discharging said liquid fromsaid nozzle outlet.

25. The met h6Paidsr didng q%lf@%%gz@alﬁuﬁ%ﬂec&ﬁprﬂrﬁwrm@%%@ sai d

i quid streamiitd &aa S proy: 1Ry llrﬂ’_@tl’)gl ng said liquid streamon a plurality
of projections extending outwadr2 fromsaid defle tar, surface. 26.
HoF e ?

The nmethod according t& &% KIS iy '&h at omi zed 1 qui d- gas
st ream f r om sainthvenidatterorc drpgmieses ;said source of pressurized liquid

extinguishing agent and said duct inlet;
a second valve positioned within said second
conduit for connecting said source of pressurized

liquid extinguishing agent with said duct inlet.

13. The fire suppression system according to
Claim 12, further comprising a third conduit providing
fluid communication between said second valve and said
first conduit, said second valve being adjustable in
one of three configurations so as to:

a)prevent fluid communication between said
source of pressurized liquid extinguishing agent and
both said nozzle inlet and said duct inlet;

b) connect said source of pressurized ligquid
extinguishing agent in fluid communication only with
said duct inlet; or

c) connect said source of pressurized liquid
extinguishing agent in fluid communication with said

nozzle inlet.

14. The fire suppression system according to

Claim 13, further comprising:

a fire detection device positioned proximate
to said at least one emitter;

a control system in communication with said
first and
second valves and said fire detection device, said
control system receiving signals from said fire

detection device and:



connecting said nozzle inlet in fluid comunication with a pressurized
source of gas; connecting said duct inlet in fluid

comuni cawpani2i1gv0a pressuri zed source of a |iquid; 29PrdTrAsk@ngyiesss sai d
gas fromsaid nozzle outlet; discharging said liquid fromsaid duct outlet;
entraining said liquid in said gas to forma |iquid-gas stream and
projecting said liquid-gas streamfrémsaid emitter. 27. A nmethod of
operating a fire suppression systemhaving an enmitter adapted to operate in
two different nodes, said emtter conprising: a nozzle having a nozzle

inlet and a nozzle outlsgt cpening saia & A4Ct,a19RPRL & QPRI d nozzle,
sai d duct having a duct inlet, and a duct outlet separate from-and

posi tioned adifacerieT @ s &id oAl €BAGt ;said source of pressurized

liquid extinguishing agent in fluid communication only
with said inlet duct to discharge said atomized liquid-
gas stream from said at least one emitter; or

b) adjusting said second valve to connect
said source of pressurized ligquid extinguishing agent
in fluid communication with said nozzle inlet to
discharge said liquid extinguishing agent stream from

sald nozzle outlet.

15. The fire suppression system according to
Claim 13, wherein said third conduit is connected to
said first conduit between said first valve and said at

least one emitter.

16. The fire suppression system according to
Claim 12, further comprising:

a third conduit providing fluid communication
between said source of pressurized liquid extinguishing
agent and said nozzle inlet; and

a third valve positioned within said third
conduit for connecting said source of pressurized

liquid extinguishing agent with said nozzle inlet.

17. The fire suppression system according to
Claim 16, wherein said third conduit is connected to
said first conduit between said first valve and said at

least one emitter.

18. The fire suppression system according to
Claim 11, further comprising a plurality of additional
sources of pressurized liquid extinguishing agent

connectable with said nozzle inlet.



a deflector having a deflector surface positioned facing said nozzle

outlet; said nmethod conprising: sel ecting a node of operation
from t he WoaoR/w@esi sti ng of: a) di schar gi BRGTAISRI11B46558
suppressing liquid streamfromsaid emtter and b) di scharging
a fire suppressing atom zed |liquid-gas streamfromsaid emtter. 28.

The net hod according to Claim 27, wherein discharging said fire suppressing
liquid streamfromsaid emtter conprises: selecting a fire suppressing
l'i quid; connecting said nozzle inlet in fluid comunication

with a pressurized source of; said selactied /e SURRIESSI NG liguid; and

di scharging said selected fire suppressing liquid fromsaid nozzle outlet.
30 29 CIPH@ fehodeaéder di t%}qg%ﬁaﬁ%ﬁﬁ FUHRY. SCOMST 125198 Sor eaki ng
said fire suppleessiing tdduirdrstireamHdo @ rs{iray rhy Jmpiai@mg maing fire

suppressing |aul.d sty cam on g plurallfy of prajgctions extending outwardry
modify water’s heat absorbing characteristics.

20. The fire suppression system according to
Claim 18, further comprising:
a respective conduit providing fluid
communication between each of said additional sources
of pressurized liquid extinguishing agent and said

first conduit;

a respective valve, positioned within each of
said respective conduits, each said respective valve
for connecting each of said additional sources of
pressurized liguid extinguishing agent with said first

conduit.

21. The fire suppression system according to
Claim 11 further comprising a plurality of projections
extending outwardly from said deflector for breaking
said liquid extinguishing agent stream into a liquid

spray.

22. The fire suppression system according to
Claim 21, wherein said projections extend substantially

radially outwardly from said deflector.

23. A method of operating an emitter adapted to
operate in two different modes, said emitter
comprising:

a nozzle having a nozzle inlet and a nozzle

outlet;



30. The nethod according to Claim28, wherein said fire suppressing |iquid
is selected fromthe group consisting of water, water with fire suppressing
addi ti veswol2otpuag9ed hal ocar bons and foam 31. TReTrseiosd4e@sEor di ng
to Claim 27 wherein discharging a fire suppressing atom zed |i qui d-gas
streamfromsaid emtter conprises: connecting said nozzle
inlet in fluid conmunication with a piSessurized source of gas; selecting a
fire suppressing |iquid, connecting said duct inlet in fluid
comuni cation with a pressurized source of said fire suppressing |iquid,

di scharging sai d gas fom.pal,d n0zzle Outlgt s Aischaraido said dide

suppressing liquid fromsai d duct outlet entraining said fire

suppressi ng Uit i S&itd 1gds o F6F M SRICH fatd SduFeRessitifg % zed

| i qui d-gas starearMosand oned adjacentprtQj %Qitﬂd']glosz@ll@ fddt@es;qppr essi ng
atom zed |iquid-gas st The system

re sald emtt
according to O ai m 31, 5\/\/l%rjegrff éjéﬁ oy & geqfelftcet&mf rsélrﬁftat?? gr oup
consi sti ng ofpcairt,iometcr dgen,nocardbaon rrzhz(m@d@utdregon and m xtures thereof.

31 33. The syst I olels quo%gct d.al;mA31, wherein said fire
suppressing liquid is e ecte romt e group con5|st|ng of water, water

with fire suppressing a&ddiedbies] & mpgesf icgd IPAIrGdar0 s Qi d Heo Mo U

consisting of:

a) discharging a liguid stream from said
emitter and

b) discharging an atomized ligquid-gas stream

from said emitter.

24. The method according to Claim 23, wherein
discharging said liquid stream from said emitter
comprises:

connecting said nozzle inlet in fluid
communication with a pressurized source of said liquid;
and

discharging said liquid from said nozzle
outlet.

25. The method according to Claim 24, further
comprising breaking said liquid stream into a spray by
impinging said liquid stream on a plurality of
projections extending outwardly from said deflector

surface.

26. The method according to Claim 23 wherein
discharging an atomized liquid-gas stream from said
emitter comprises:

connecting said nozzle inlet in fluid
communication with a pressurized source of gas;
connecting said duct inlet in fluid

communication with a pressurized source of a liquid;



34. An emtter, conprising: a nozzle having a nozzle inlet and a nozzle

outl et; a duct, separate fromsaid nozzle, said duct having a
duct inl evp2arxh1899duct outl et separate from and positi oREU/UBAYIAOEEFSt 0 sai d
nozzl e outlet; a deflector having a deflector surface

positioned facing said nozzle outlet, said deflector surface being
positioned in spaced relation to sai &%ozzle outlet and having a first
surface portion conprising a flat surface oriented substantially
perpendicularly to a gas flow fromsaid nozzle outlet and a second surface

portion oriented non- p%ﬁ%@%@%@ 36 310 sl &,08s fHiowfy.omesajd ngzzl e
outlet; and plurality of projections extendi ng outwardly

from said defl ector. dlSCha:}PS?l“ﬂﬁ@aelrﬁ iR 18 drh 1fg %o dACE m 34, wherein
sai d projectinnseare located in a plane and extend substanti al | y radi al ly
outwardly from said defl ectar

. The .em tter acc d| o Claim
35, wherein said planeS rc?r]inéﬁ]tgecfaslt?bgtlﬁﬁjﬁdaﬁrﬁ/ Sﬁ'elé) 2‘*61 %ai d gas
fl ow from saild nozizlgmsowttlretam; and  37. The emitter according to Caim 36,

wherein said projecti O%Zfﬁr ectpL i tianed %31' ngt aesagt(}fe ﬁgﬁ a}e]%%rlqi surface

portion. 32 enlt er acco erein said
nozzl e has a®mdidisstructed bore positioned between said nozzle inlet and
said nozzle outlet.

27. A method of operating a fire suppression
system having an emitter adapted to operate in two
different modes, said emitter comprising:

a nozzle having a nozzle inlet and a nozzle
outlet;

a duct, separate from said nozzle, said duct
having a duct inlet, and a duct outlet separate from
and positioned adjacent to said nozzle outlet;

a deflector having a deflector surface
positioned facing said nozzle outlet;

said method comprising:

selecting a mode of operation from the group
consisting of:

a) discharging a fire suppressing liquid
stream from said emitter and

b) discharging a fire suppressing atomized

liquid-gas stream from said emitter.

28. The method according to Claim 27, wherein
discharging said fire suppressing liquid stream from
said emitter comprises:

selecting a fire suppressing liguid;

connecting said nozzle inlet in fluid
communication with a pressurized source of said
selected fire suppressing liquid; and

discharging said selected fire suppressing

liquid from said nozzle outlet.



39. The emtter according to Claim34, wherein said nozzle outlet has a
dianeter and said flat surface has a m ni num outer dianeter approximately
equal to weaidizmgwbe outl et di ameter 40. The em PCErUSacicOsEENg t o
Claim 34, wherein said second surface portion surrounds said first surface
portion and is oriented angularly with respect to said gas flow fromsaid

nozzl e. 41. The enmitter accordithg to clai m40, wherein said second
surface portion has a sweep back angl e between about 15 and about 45
measured fromsaid first surface portion. 42. The emtter system
according to Claim 34, wherein said second surface portion corrpri ses a
curved surface surrounding said first surface ortion. . The
enitter accordi ng 4% & MO @ B Hazr?lrurféﬁtthfrof said ducts

surroundi ng sAInbMGZZHE breaking said flre suppressing ligquid stream
into a spray by impinging said fire suppressing ligquid
stream on a plurality of projections extending

outwardly from said deflector surface.

30. The method according to Claim 28, wherein
said fire suppressing liquid is selected from the group
consisting of water, water with fire suppressing

additives, liguefied halocarbons and foam.

31. The method according to Claim 27 wherein
discharging a fire suppressing atomized liquid-gas
stream from said emitter comprises:

connecting said nozzle inlet in fluid
communication with a pressurized source of gas;

selecting a fire suppressing liguid;

connecting said duct inlet in fluid
communication with a pressurized source of said fire
suppressing ligquid;

discharging said gas from said nozzle outlet;

discharging said fire suppressing liquid from
said duct outlet;

entraining said fire suppressing ligquid in
said gas to form said fire suppressing atomized ligquid-
gas stream; and

projecting said fire suppressing atomized

liquid-gas stream from said emitter.

32. The system according to Claim 31, wherein
said gas is selected from the group consisting of air,

nitrogen, carbon dioxide, argon and mixtures thereof.
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33. The system according to Claim 31, wherein said
fire suppressing liquid is selected from the group
consisting of water, water with fire suppressing

additives, liguefied halocarbons and foam.

34. An emitter, comprising:

a nozzle having a nozzle inlet and a nozzle
outlet;

a duct, separate from said nozzle, said duct
having a duct inlet, and a duct outlet separate from
and positioned adjacent to said nozzle outlet;

a deflector having a deflector surface
positioned facing said nozzle outlet, said deflector
surface being positioned in spaced relation to said
nozzle outlet and having a first surface portion
comprising a flat surface oriented substantially
perpendicularly to a gas flow from said nozzle outlet
and a second surface portion oriented non-
perpendicularly to said gas flow from said nozzle
outlet; and

a plurality of projections extending

outwardly from said deflector.

35. The emitter according to Claim 34, wherein
said projections are located in a plane and extend

substantially radially outwardly from said deflector.

36. The emitter according to Claim 35, wherein
salid plane is oriented substantially perpendicular to

said gas flow from said nozzle outlet.

37. The emitter according to Claim 36, wherein
said projections are positioned downstream of said

second surface portion.
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38. The emitter according to Claim 34, wherein
said nozzle has an unobstructed bore positioned between

sald nozzle inlet and said nozzle outlet.

39. The emitter according to Claim 34, wherein
said nozzle outlet has a diameter and said flat surface
has a minimum outer diameter approximately equal to

sald nozzle outlet diameter

40. The emitter according to Claim 34, wherein
said second surface portion surrounds said first
surface portion and is oriented angularly with respect

to said gas flow from said nozzle.

41. The emitter according to claim 40, wherein
salid second surface portion has a sweep back angle
between about 15° and about 45° measured from said

first surface portion.

42. The emitter system according to Claim 34,
wherein said second surface portion comprises a curved

surface surrounding said first surface portion.

43. The emitter according to Claim 34, further
comprising a plurality of said ducts surrounding said

nozzle.



