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WEONCEAOED SPRI NKLER | nventor: Kenneth W ROGERSI/US2006/021682
Priority Data and Incorporation By Reference [0001]
This application clains benefit of priority to U S.
Provi si onal Patent Application No. 60/686,971 fil ed
June 3, 2005 which is incorporated by reference inits
entirety. Technical Field [0002] This invention
rel ates generally to residential sprinklers, systens
and net hods of use. Mre specifically, the invention
is directed to residential concealed flat plate
sprinklers and their nmethods of use in residentia
sprinkler systems. Background O the Invention [0003]

Rt EEh RESHIR AL 65 A Db LONGEALED

standard that has been accepted by industry. The
per f or mance criteri aSPdRINlEBERthe m ni num
performance standards for a given sprinkler to be
consider sufficient for use as a residential fire
protection product. For exanple, Underwiters
Laboratories Inc. (UL) "Standard for Safety for

Resi dential Sprinklers for Fire Protection Service"
(Cctober 2003) (hereinafter "UL 1626"), which is
incorporated herein inits entirety be reference
thereto, is believed to be an accepted industry
standard. [0004] The National Fire Protection
Associ ati on (NFPA) al so promul gates standards rel ating
to residential fire protection such as, for exanple,

E : |) ) NEE%@MES%?%HgTﬁ]H ei ngmt; éP,lAslgiD) ;

and (iii) NFPA Standard 13R (2002) (hereinafter "NFPA
13R") (collectively "NFPA Standards") each of which is
incorporated in its entirety herein by reference
thereto. In order for a residential sprinkler to be
approved for installation under NFPA Standards, such
sprinkler typically nust
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pass various tests, for exanple, tests pronul gated by
UL under UL 1626, in order to be listed for use as a
wo e®cdast al sprinkler. Specifically, UL 1626 PEnEsBNNG/§21682

requires a sprinkler, as described in Table 6.1 of
Section 6, to deliver a mnimumflow rate (gallons per

m nut e or "gpm') for aspecified coverage area (square
feet or "ft2") so as to provi de for a desired average
densiti of at | east mft2. For instance, for a

1RES DH\fTIAloiEIsA DAH"EsQ@NGEA

area, a residenti al @mm can provide the

m ni mum density in er would utilize a
flow of wateg _of thirt knute (13 gpm.
Thus, 13 gprrh“é l}ft?é' mﬁ%ﬂﬁ%ﬁl‘gﬁﬁ(ﬁg@% for a
coverage area of 256 ft2. In addition to a sprinkler
configuration providing the mninmmdensity at the

Przorzt_;m)ﬁ mwji”%we)’}{’ﬁ’{eﬁ%gnfﬁ?(e??ﬁwk' er advant ageously

d achi ev ow | isting at the | owest
[0001] poTHishbpliuies skings behBEt ¢fiphioRtiMofll.8VProaisnlddng A@gli¢ation No.
Tagl e 6.1 can “%é%(sjed to cal cul a},e a predicted m ni num
60/686,971 {}ied Tpped<iPe SHCPEPOFR Dot retesensp i KRty vi rt ue
of a rated K-factor of the sprinkler. A rated K-factor

; rinkler provides a coefficient of discharge of
TeChmé%leFlfe?gw passage of the sprinkler, is defined as

[0002] f olThBBiaven@iO®Eelatés genbrally oo reEtdéima‘i/Berkturs‘;‘ s@térss addeméthods of use.

More spe{c%taqllg,gggglve%nmdﬁlslg dljlr%rté({;t%rrg{ig%% rc%gleqrz]i g ndlztegs gl%%az{nﬁ their
methods Hfﬁ‘ée"IH Rdideaual’spligk1&f syddm@pm the residual or
cal cul ated m ni num pressure i s seven pounds per square

06] In order for a sprinkler to pass
Backgrbﬂ?l (?] %?’(z:l‘) th‘?% bution tests as described in

[0003] SeR%mﬂ&&laﬁﬁlt&ﬂﬁh&ﬂre@ioté&tmh@@ﬁnlﬁ@r‘é@kb&&p1c£ll},ede@fgh€@’co fpeclﬁc
ni mum pressure of the test Cﬁrln kl er differ from

performeppa.Crgne o Handardghatiiag Beesr asaents b}hbam‘we&ba perfosgpangpcriteria

estabhsh@satﬂe BEnivdnt Eérﬁ}rﬁ%éé%'taﬁﬁafdg Sord 1R Cr%hﬂkl@?"t@ tel c%ﬂ/slﬁfﬁtsﬁffﬁﬁent for
Table 6.1 1h UL 1626 and the rate factor of

use as a rspidéntlel re prmﬁmmpdudhefmmplenmdwmm Lalrdtbiies Inat(®L)
“StandarESl goer%fe‘t??sf% gol}%e%idgrllﬁqatl 5 r%ﬁl'er(s) Bor B8R Bro ctlchn %\6 gg‘t ({%%E}obt%h%m%

coverage area my eve

(hereinaﬁ@ bWLaI@d”Whichﬂmnﬁb@Watﬁt}&r@il Ueits dnﬁre'f‘jabé eef@edceahertlo, is
. 66 Conse uentlr}y attenpt to provide for a
believed [iq lag HACSHRIP R’Idlé?t (ftandatd. 5y operational sprinkl er

[0004] SU'I’hé‘NaﬁoﬁéP 'FlrE E’?otwti%%%d)&e{hoﬂf(N?P E@l‘s& bfbﬂuﬂéﬂtés)steﬁlﬁmgt
be predicted by applications of formnul a

relating tR miesigentiakfirg @rateciion speh g5k fos example, (1) NFPA Standard 13 (2002)
(hereinafter “NFPA 13”); (ii) NFPA Standard 13D (2002) (hereinafter “NFPA 13D); and (iii)

NFPA Standard 13R (2002) (hereinafter “NFPA 13R") (collectively “NFPA Standards™) each of
which is incorporated in its entirety herein by reference thereto. In order for a residential
sprinkler to be approved for installation under NFPA Standards, such sprinkler typically must
pass various tests, for example, tests promulgated by UL under UL 1626, in order to be listed for
use as a residential sprinkler. Specifically, UL 1626 generally requires a sprinkler, as described

in Table 6.1 of Section 6, to deliver a minimum flow rate (gallons per minute or "gpm") for a

-2
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[0007] In order to provide an aesthetically appealing
configuration of a sprinkler for use in a residence,
wo b@eapaosnkl er may be configured to use a fl at PQI/ESM04/021682
conceal the sprinkler itself until the sprinkler is
actuated. This type of sprinkler is known as a
residential flat plate concealed sprinklers. It is
beIieved t hat known residenti al flat plate concealed
rinklers that are configured f use in enden
specified SRIGrEHS e (SHUGHR Fet Pyl o sofi riavide £ Aleg e RTASS fonsiyof o
least 0.05 gPARI@8] FénQbAIRY fo QN 6&. ka8ifd ednt ke Withla 2Bk &P @overage area, a
conceal ed sprinkler to operate, a two step operation
residentia) spripidenthetran Pravide themirmumsdensithia aadaHBwseganter povld utilize a

flow of “%&‘? of B ﬁhﬁéengalﬁ)%e%e? %@ﬁ@tﬁggpﬂgh eﬁag% 95 r%gpﬁ& i B t%ﬁgglgﬁgt 2

listing fot mccazlerargw vt a2 56 ¢t f InoadditBecaa sprlrlkﬂertcbnﬁ pwaticst @pviding the

of. the resi.denti.a I ate concea
minimun 855 3P Spipif A5V LGRS IBspriner B0 SuBroiy Sreflaepiove e
mmlmun‘I ﬂdsw Q@ﬂlﬂg/atfthlé loyvekteoRsible Presélir® BheRidii0eh fldvefdtdiRBila@l in Table
pl ate conceal ed sprinklers have an increased flow

| at
6.1 can b? Hged ta s%@afwrﬂlﬁﬁemlmuavﬁwﬂmswg npgiled fQj@pergip a sprinkler by
virtue of §%&?§5fﬁé’tbf ¥f B SSritlier 1 A28tk 'H-Pac#o@%&@s 1519@69?}0\}1&65 a%oefficient
bel i eve that known residenti al ate onceal eg

of dischargsrafithe ko phssege tfdkaispuinklst,ds daﬁnsdu@s:ﬁébﬁul |y pass the

UL 1626 test standard for a 16 ft. x 16 ft. room size
[0005] fire test at Dba&-hfiche =i nrumflow rate (13 gpm and

the m ni mum operati ng pyessure (7 psi). Furthernore,

lieved that known residential flat plate

s als
c oWb@SIQeH; the, ﬁpwwﬁfe 1% Chanddqeis Aha pTastes 1 GodRsss qugre ipeh
gauge. T‘ﬁﬁsh IFSVEraledd & B BIN S dn@Wy Iﬁﬁfn%ﬁn ?fovvsrgﬁé%tl? SPmItHe! :LAGual or
per mnute (17 gpm) for an foom si ze
calculateémﬂmmmwsw isen@nmeundﬂmuscemreonclaﬂwl Jt. x 20 ft.

[0006] Ir g@g@rg rzfgr Jf gﬂ%ﬁé} /&9 g céurlarltégucpé’ trlgzﬁ%rh %estg #s ?ﬁﬁgrlgedelg gﬁ%tlons

26 and 21 dsﬁﬂéhtlﬁmhd)\Se\kee,l th@atﬁuthl trtinib@int ressiite sftthe @S sPeinkleday differ
ic s telrAkI.er wth a fl | ate t at conceal s

from the EalfulaEq praelietelin Bl estis.yhigfisne sotilasgaging e given

minimunffi&h k4Ot T 8NAn fUTT 52684 tHégaﬁéﬁ KhealRk Bf He RhmR [FWher, the
13 gpm_ and m ni mum pressure ;(lﬁ) or an area as

(..
actual mipigpge flyid flaw rate topaspihpse dlstﬂbtamt@st ULk R626s{or pspécifiedof

covus W8 685 5D T3 AL 8, B B0, .o
UL 1626 dCetseiqberttiyp anyaattbndpit teeprbeide ﬁ)rlarhsteki&pﬁ&{lélt (d.exad 8pefrﬁtionah d

. 20 ft .. x .20 ft..ro I Zes, W m .ni nu | 17
spinkler bl 0¥ 45 Tyt ik el B EnPu LR PO B pBlicpiions of o
known fosRlank k@swe aRidehBispEnidersi ni mal flow of seventeen

al |l ons
[0007] J In order to provide an aesthetically appealing configuration of a sprinkler for use in

a residence, the sprinkler may be configured to use a flat plate to conceal the sprinkler itself until
the sprinkler is actuated. This type of sprinkler is known as a residential flat plate concealed
sprinklers. It is believed that known residential flat plate concealed sprinklers that are

configured for use in a pendent manner range in K-factor from 4.1 to 5.6 (gpm/psi*?).
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per mnute (17 gpm in successful fluid distribution
and fire tests for a 324 square feet area (18 ft. x 18
wo 2o0p/13305about twel ve pounds per square inch (BCI/pS100§/021682
and further provide a minimal flow of twenty gallons
per mnute (20 gpm) for a 400 square foot test area
(20 ft. x 20 ft.) at less than seventeen pounds per
square inch and even nore preferably at about 16.7
psi. The preferred enbodi ment wutil spri nkl er
[0008] i Irprderdfon? realdential dlahplgie cepronied epi ef(tkoﬁ%fé’{eo? Wostten. 9
operatmn%ﬂ:ﬂu@ kh2 ﬁre Eléga%’ gho bDSIRRE&. THifst, BREUVRADS @B cOiceded
efl'ector and a projection cone geonetry, the
sprinkler mmuest disengdgaeiromdhereprinkist. Smnéﬁhﬁ sprinksler st epsrate tpeadloptiwater

to flow. BE@&,‘%‘?&H? B}tﬁl ?}? %eléatbci,ne@e 1 nn%f %&R%e ?EJ)nc\élal%@ gprlnkler and

that suchir@sidefiflt spihkibtsadre Plptially Golyaecksed isp lalcaﬂingr refidentidh Bat plate

fire protectiqgn of an area ra n 144
concealed gpriykiers bt andngprsgd flapgate &B‘é gi‘? lmu 5?9“@5 jifprder to

successﬁﬁf agsr@jg ¥26 Bird idelgs an outer housing having an inner
face dlefl ning a chanber and a body at | east

[0009] paIttw belieye that banyeiregidentiah flatndate peneseled sprinklesghgyve been unable
fera oyt

o e L AT R0 el 1 T c5RRCRE . 60 B

minimuni Flowdaté ( Brgprayagidribe foidmumopetatit f preseea(Tedi). dhsthgerore, it is also

believed %E{lcﬁ;@} Il’oeﬁ1| gl@‘uqt]I g\#\ﬁgttego eﬁé ﬁ,&?ﬁt@i&*ﬁ Ez‘?‘ﬂveltﬁsla fm%lﬁo&g&@sﬁllly

achieve BE S8R EN TRAGaRS of E@%@ngﬂlloﬁﬁp’e@ iR@E (OB RAY) fGHMaRe. x 18 fi.
inch to about seventeen pound sager square, inch (7-17

room sizpgid twentprgallppuperminptder 1kl ok n“tyrqomlérd@sacawdarwﬁ &ith UL
1626. surface defining a passageway for communi cation
between.the inlet and the outlet. The at |east one

r has a proximal end and a di-stal end. The
‘D“mhwgrﬁﬂf @ﬁ@”ls preferably coupled to the body and the

[oo10] di % a@'kfeﬁ@&i R BYAiREn @1* 188 HRRINE it i¥ BelMRYE PR the ﬁrst residential
Ive to the outlet In direction parallel to

automatlb @mld&ldwﬂ?aﬁl flapgilae thph eonspals thiglsprinlderrte hmceiﬁﬁdb’eqoamlﬁte UL 1626
dlStl‘lbutl[_Orl 3%5‘ g t]e%m%gilllg\elé?tﬁ i nﬁlﬁgg\%%?j@ ) Jn(arrqjﬁerﬁlg{él préé%l{rg% ﬁm) for

{he protected™are
an area a@fﬂﬁrgeﬂiﬂ M6 fit.x 16 &f & aiﬂltyOli;ﬂmrsbﬁn&lérmftﬁhqardfeﬂtdlembndimﬁt is believe
at | east er so

that the. deflector .
to be thefli Ko SERNKIGRE0HGH SEHEERBN 6P TPl Siat BRH SRS s dpthe 18
ft. x 18 PR 2O ?cnx g0 ?tt ﬁion@&zéé"@/ltﬁ infiSinuBPBbwé ONL7 diie akleDd gk or

assenbly includes a p ate nenber and a projection
rGSPectlwbhti\évre@p@q@ﬁ@dllyt thetsprnigderer pravifsarmingnaldiawef sgventeen gallons

per m1n11? oﬂg:ggﬁﬁa %Hccgs%ﬁll ﬁﬂﬁf&l@tﬂf)ﬁt |a¥1d ?'i% {ég’tg ?&BA 324 Qt% f?et area (18

axi's and sp ace axi a ron1th
ft. x 18 fapat aboulitstivk poutidsgee sqilasi ia¢th @2 pslh)earm ﬁuxthaﬂbrosude hammmal flow

and. ort ho onal t ngl tudi nal . axis. di I
of et ot BTN G GBI TOGPT A SIS BEH B Fbliet 20 1 at les han
seventee® pbfti¥ef écﬁﬁfé 1@&9&’& even more preferably at about 16.7 psi. The preferred
embodiment utilizes a sprinkler with a nominal discharge coefficient (K Factor) of 4.9
gpm/psi'”?.

preferred embodiment of the sprinkler has achieved the specified residential listings for both

Through the specific combination of a deflector and a projection cone geometry, the

flow and pressure.
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the longitudinal axis and further including a

plurality of slots substantially equiradially spaced
w@b@ai13308e | ongi tudi nal axis. Each sl ot has a PCT/US2006/021682
substantially straight portion initiating fromthe
perimeter and extending radially toward the
| ongitudinal axis to define a slot Iength and further
having a slot width. The pIuraIity of slots al so
fuprt her .defin s a first oup havi ng a
o1ty | (e Rosi siopaiunt ibyisEe i BB ghonpaBielp St for
the fire pﬁ)@é‘cﬂ B8l oBhrPdred RAGIE fivARhBRE 14m%gaﬂeff@etfm Atsdut 30@5quUaRIEEN The

[0012] In another preferred enmbodi ment, provided is a

sprinkler gesierably iechiies an ewteélmusmg] haying jga innep yrfage §efaﬁn@ap@mber and a
body ot o B IR B0 RSB Cbieteri) REP S AL 0 &
outlet spaged ylotnga« longitedindl exist tha opt}ctthawng dmﬂpnmeni desmgrt ﬂm&ﬂmenangmg

. out h f bl
rom v i 4L 8PP A5 TS0 BB LB AR gnd
inlet haviag aeuhin®im d@ageidp@fiid pRbRRdrahfigg iopciboutienad ?@iﬁdS péduare
defining a K-factor of  about 5. Thesprinkler further
inch to abgup seYPRipimPQUALY RRISYuae E1cB € (1 € Pigs e B9d3f Brgeicprgtsmbiniacludes

an inner éﬁ%&@&etﬁ‘lﬂ% Pods SRR o cBﬁ?rRﬂfb%ﬁM?bétﬁé £ irfit8) gﬁ@ﬁe outlet. The

having a first state aligned ongl t udi
at least opxguide wesberges & prdxémell end ané a distad eind. yTlquramem enchig preferably
ate.to displace the ¢

coupled t8 lt’llie ber?t[‘,iP' %Q? {3 d?sff‘%e ng l}jﬁlgg ?elefﬁcgnc felative lrréovelfnu?ttrﬁléﬁve to the outlet

rom
in dlrectlcm pérdlahi the pon@itidiasl axisd éIfHe%pﬁnﬂﬂer&‘Bﬁlﬁﬂpke}feldbBftlﬁ‘i:ludh‘s atde@ector
e deflecto serrb preferab

plate assegqﬁ}lz %t Idfs; ing af 0(1_%? erft gtegts g{eaL%fpgag@e%tor assembly is

preferablp s(slqm%w @stalt &ldtdmel éi"lle%ttdiﬁ' gRle nfehiber 89 thafihRdefictddids a
lots in at |east one of the deflecting surfaces to

first posﬁmrbdwt@lleofaheomélet sk g segpndoposiion|distal of therfirst pesivicac The deflector
st A0 L B A AL A SR 0} A
define a maxamagsmfademﬂustaytlaify a@tholgesd to e (Ilﬁlggadhhaimlsmd spad&d tagially
som e il S0 S5 et PRl B U EP AL o

longltudlﬁdl raki@ S paedisysirfact PRAGAGY A6tihddRAn ADRAS perTﬁ&emlmu%é@lbed about
ating pressures range from about seven pounds per

the longl@a@a#@s wdHuither sdiding o plralivenf hose rhsteptallsepuiredially erpced
about the#l? C&}‘é\dﬂﬁl‘ axls gh %f%?h sad"&%st 1§t1 Q{rﬁgﬁﬂ rfr"l'iﬁtﬁgné kndthe

rangi ng from a out t ons per
perimetert apd @beuding vkl ly tgwhﬂddheslqngrtudmai axis t¢ A2 s(ycplm}ngtlﬁmi further

vig B . A b DS B GBS ot

length anfl aslesst @kedvad Blot p@up heving atsa:oa& sietRhjth isthall&@hiHhe First slot
housi ng such that the cover plate engages the

length. gef| ector assenbl y and contains the deflector assenbly
[0012] W folinBihbNSieRUEE EmBORIERY provided is a pendant concealed sprinkler that

includes an outer housing and an inner housing coaxially aligned along a longitudinal axis. The
sprinkler further includes a body having at least a portion disposed in the inner and outer
housing. The body preferably has an inner surface defining a passageway including an inlet and

an outlet spaced apart along the longitudinal axis and defining a K-factor of about 5. The
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[0013] In yet another preferred enbodi nent, a

sprinkler preferably includes a body having an inner
wa@nobas®stefi ni ng a passageway for carrying a PCTIUS2006/021682

The passageway includes an inlet and an outl et spaced

apart along the |ongitudinal axis and defines a

K-factor of about 5. The sprinkler also includes a

cl osure assenbly adjacent the outlet to occl ude the

outlet and a thermal|y responsive support mneans

sprinkler figrther araierably inrdudes aslosureasssanbhy tp osaiude Bxstoutipieang @tth%fnaﬂy
responswg%ﬁgge{r eleildnthh V?‘r%r 4 fst ?&FQ g‘%d%lﬁ}’ﬂhgﬁﬁl SE&RS axRto support the

but1 ng oW 0 over a protection area

closure assamiynaylj eiqennha buatlet all(MS®qnxhsteteft@ élspha@a fab olosurs @ssemuafr@m the
he. fl ui d_di tr bu

outet The FeinkleF Gt preited s Biovien s TR S ZEBl b B ol The

deflector @BEhiblyZprefedatap hish ﬂ@ﬁallfy&)faieﬂétﬁl@g soiffacs Bllbmmmbep@;bdndg:ular to

e o S e o g RSB v

distributiBs bf 3 fIARAGbVRr 5&‘(‘)9&%191( at®h QipFO4EB118R @Fed rhiping froth @bbktAA square feet
rangi ng fromabout thirteen gallons per mnute to

to about 4foaguarteviestt t}»e dald disigbyion havingtaslepsit-ofat lgpsh0.05 gallons per minute
per squarg ﬁgot r?a%F >gp %}_r ltﬂllﬁ;n%ﬁrg @g&%ﬁlﬁj ?suferkﬁlldlé%ﬁlnﬁum é)peratlng fluid

res onsi ve tainin
flow cormg$pondingts preqi rﬁlgcthﬁtmsn Thé mlmnmhﬂbpemmigqglmwuremmgé from about

di trlbutln Anot her enbodi nent .acc
seven oy 5T GBI T hPAROVSV T GUPORE N BLRII G CF || B af the
range of RiRAHRGT bftdat B3 fﬁﬁ@ﬁo%& Fah%ﬁgﬂbﬁﬂ WOuLhikRH |gﬁg0r@ PROMBIAGR about
area no ‘greater t han 25 uare feet. The coverage

twenty galfons persmpués P9 5pmib dhe prefared soriplder fugtherdpeludas ke
assembl)@ﬁavg%géju%ov%lg ﬁlat%%Hﬁﬁ%e}rﬁglily &%‘%Jnléfvié tf%"t gepc&@ﬁg%‘{ﬂe%ﬂﬁé‘aésgﬁbly to

square e met
the outerdhioamhg sng:hrtgataha‘ cmver flatglehgapgs fhewliefecitr aasentdyanc¢antais the

bout th| € | ons per mnute (13 gpm froma
deﬂe"tors‘f‘ﬁ?ei“?m}’?é’r‘ B‘o‘g§/oﬁt VAWSME Kf act or of about 5 and nore

[0013] Pr &f staRbihedhtofetred elﬂbocﬁ_ﬁl@nﬁ@ﬁﬁﬂﬁl@ lpseTerablg/litigl@des a body having
di stributing the fluid over t area at a fluid design

an inner gsfrsp dofining apatsesavay SO Ry mgs thd s Rasergswpy dglpdegan inlet
and an oﬁtfb?%%%gd %%rgﬂgﬁg tthao J&iﬁal'ﬁ%srhﬂq d@f’n?é% aK ?atc%r%l? |a¥ou-{t3e The

es |ntr u0|ng the fluid to the body
sprinkleraatsodpelndgsi axgogureassemtgy @ﬂjaem)the Qslde’cetn opdudrcibe pefrletquj are

thermal%;egpl(?r&évg sgp}izé} W%%PS é??t] rpaig En%?gr)tthg ¢lo nrrg ragsr?mg)?g%cfj %ﬁe{lﬁhe outlet.
The pref&ipdd spkinRler HidY pRYides ﬁ@mfagels@ibammﬂsw folf Iﬂgldgfveﬂh pfotection area

t han_ 256 square feet but ter t squ
ranging fresaabottd4 tavas feepioaPeyty ‘&95;5(13 e Fegtidlae fEH“@ éﬁg tlﬁ@ﬁavmga

density dfia f agt'OQBt a‘ﬂGnJ ﬂL)J 'nﬂnnﬁ& p@r sfqhﬁ’é’ f6RYE. 09§plﬁkﬁ9?1 ko 55,9&5 %@ﬁﬁ@é‘range

ons pe froma sprinkle
of mlmrrmavopﬁgatmgmremne@ ranaingém @bcglt saven pownds per mugltermmtpuah@ut

seventeeq) pmluécigu' dﬁqq%%rlga}h&o ﬁ%% Fﬁ]id z?ra];gél bidmﬂa%%{n%%pgl%ﬂﬁé hXqu{OWS

ranging from about thirteen gallons per minute to about twenty gallons per minute (13-20 gpm).

In addition, the sprinkler preferably includes a thermally responsive plate means for maintaining

a minimum spacing between the outlet and the means for distributing.
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m nute per square foot (0.05 gpnm ft2). Preferably the
fluid is introduced to the sprinkler at an operating
w@e@s4as3087 of about twel ve pounds per square i neGT/{3806/021682
psi.). [0016] In yet another alternative enbodi nent of
the nmethod, a nethod is provided for protecting an
area having a sprinkler coverage area neasuring
greater than 324 square feet but no greater than 400
square feet. The method includes discharging a fir
[0014] ¢ @ﬁ@qh%equslinae@tacwrém&w the peesest ipisatien PW@W@W gl&rhOéﬁ% fire
proteeinB oy W, oA B ETYPBP iR b Bt B0 i feet. The
coveragetatea isprsferahly abéut 256l sqiess iget and rﬁtmtltey bgﬁb@ut 1p@ sgtaredfeer™r further

in the alt%Paeqveq)S &Bél’rlt ]'[Eﬁgsld‘tgerer Feg{ "Jih :Jrﬁ%tﬁ%% fél(c]ic(: dis %ﬁ%%brezaghgﬁg fluid
at a flow eq1€ bPabongthpmtenpatlensgler bt ( 13%pﬁf)tfmna prinikits bpéy having a K-

factor of ﬁgqlill?% [%9% %e plilq:%y%l%ly gl%f&l?ﬁ.gr L ncbio; roaiglg %gq%%?%;lbqltwg the fluid

over the #BP¥S MlAS QLB Qelﬁﬁ% begdut 610S %ﬁllo‘%‘ Péﬂﬁmﬁl&epeg kqahefode®.05

fluid includés dis but i ng er Section

gpm/ft’). JBhegmetispd also preferably fﬁbp Weﬂ”xg)dtlméudqs inttpdyoing tlteh@,ué tvibe hody at
an operatg{gggeséﬂll%mftaggﬁt NG Hoa{ncfs p%[‘ scﬁﬁpé &R A IgSg? is at |east

I'ons per m'nu square (0.02 gpm ft
[0015] 2) Anwther meferred embbahntehanoﬁdesra methad offBsesprofeciingoanearea with a

sprinkler S\gylra'}%ﬁggg%tflge{%\é%pggst}gﬁg lgr:ﬁgtglt; @131:;] a% gct\eﬁ?eg%gtgtwl f]e aértf?t%r 8131’1 324
square feéYTHeimdthed @Q&Yﬁ)lﬁﬁbﬁ@é&dl%ﬁrgﬁﬂg d ﬂ&rﬁgﬁﬁﬁg Qi dCat A TOWPE® of
sprinkler to sprinkler sgam ng about eight feet (8

about seventegn ggtpns permsttidl 7 gpa) pm@oﬁpag Beebodyrhaving apKé@fé@fto about 5
and ﬁlrthétrﬁistﬁbh%ﬂﬂ[a ‘Pl\(lrdj@\i%r fhe raﬁ% A2 Ah]He %H rdkﬁgf%%rf atsl)égg;t %r@ m%:‘anﬁ&ns per

I ncl udes a urd sup p
minute pcrcsqearagﬁ@)teﬁﬁ 05 gom/f).r Brsferrbhy thalflugtihis lintiovipced ﬂoehezspmmget an

ter, than 256 f eet d
0peratmgfrggﬁsa'§an. P&g‘ﬁg Vﬁ%f"i‘?dsa?s%%ﬁareén%g@%%% (I:ean ?EI e? and

[0016] anImoys: kdthétitethativd @ablméEmof 1@ dth&h) @whetBodiB Brovidted for
preferably about 4.9. The sprinkler is preferably

protecting gy greahayige emsarinlles QVERgATT WSPMEBRE grseier thens2¢ ﬁquare feet but no
greater th%H Q@b Xcgi%rr@f@eg ©Bhefn&FhéH ﬁylﬁﬂ%ﬂﬁécﬁﬁlgﬂ% Pfifes lﬁ% glﬁhgtsa? Q)ﬂow rate

t about seven pounds per are inc
of about ‘a’mit}t grdlops pérgninpied 0 eles) ﬁtordlassphaklglebcfdlydwvhg\ai Kadpctorfoff eput 5

b h| rieen ga
and st B By U5t T R 4R 08 R s o5y g mime
per squard ﬁdtféﬁ 05 tgbm/ﬂiﬁ) SBfeﬁr@ﬂy,ftheDﬂ\ula glinctefinced t@thdibdtly st dperating

pressure Bfiubae BB PTG IS o B AR BErEre A PPt 7 P
[0017] ( 01110}5&‘[ aRsthért fabodidiht 8t arfyrbfl‘lf‘fft abRVOBERFb&ReAbAL Blstr¥uting the

system preferably includes a nmaxi num cover age
dlscharged ﬂu1d includes distributing the fluid as per Section 26 of UL 1626 and applying the

fluid over the coverage area such that the rate of application is at least 0.02 gallons per minute
per square foot (0.02 gpm/ft*), wherein no more than four areas measuring one square foot have
an application rate of at least 0.015 gallons per minute per square foot (0.05 gpm/ft?). Any of the
above methods can further define a minimum sprinkler to sprinkler spacing of about eight feet (8
ft.).
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area in a residential dwelling being greater than 256
square feet and | ess than about 324 square feet. The
w@e@basiet system further includes a residentiBCT/US2006/021682
sprinkler having a body with an inlet and an outl et
and a K-factor rating of about 5. The sprinkler being
coupled to the fluid supply source such that the
suppl y provides a m ninum operating pressure to the
et of about twel ve pounds, per squar |nch

[0018] andnptlher prafertst aweswfdb%prssear %’ﬁ%ﬂ*’@é’r‘?‘f‘ I%f@} Hf}

Wa b %ﬂ'd&%ﬁé%%&'@dtl
system ﬂf 8&%6?%1%9%%5 ﬁg\rﬂﬁqﬁgpl hlgta‘ill v(glaznrrbod}lrrent og inka eeidenta
dwellmgstgaebmagemeemi@mgﬁmmc@v@hag@@qé@re ifest; pqnéfaerpa@wlal sprinkler

out
having a%e EE Ean?ngztsy &tafag%o; ?aft‘i%lé%? gl?ée é?&gg e Eﬁgﬁaﬁbly
about 4.9. ﬂnieu;gjﬁﬁklat is bﬁ'ahbl@nﬁupledatodhmﬂmdlsuppﬂy lsmkbesuchalwatlﬂg: sapply
body with an_ inlet and an tI t and a K-factor ra
provides GEAISBIR OBSIH PSRl B Inle s EH P SH B e SR e e pei
and the dutl& FHoviHER dﬁsc‘iﬁkge%v@h'ﬁﬁhgt ASw toSaHRRt thilkdeA\th & pér minute.
m ni-num oFeratl ng pressure to the inlet of about
The sprigdsremeferahlygoelndss egtquassemblp shdgflept the dischaggeiflppand define 2
d1str1but1§B 8a1§f‘er{1 &eoqudlggg F]]?ucfjde‘?lgl \%ﬁ] utcg%(rg%evdr&gngtaabf_?kp(wog g&lﬁ)ng’ f)er
mmutepslpfqumdelfedst(bmdlgpdﬂéﬁ )a defl ector assenbly to defl ect the
char eflo ddeflne di stri attern
10019] i i ER ARt gy Qe e ooy dbIpB Ryl Foverase

area in a%s‘?&nﬁﬁl cﬁ&ellﬁ@%‘i PerdfeOdhd DIsqRge fvdt Bd &s@ﬁlﬁn ammsm square
foot (0.05 mft2 Bri ef Descriptions of th

feet. Thgp@ﬁﬁrwgg‘yy{t@uim]therwh&@é arssideptial grmldet haying Ry iy ag inlet
and an ohtﬁ]e(f 911[1(? 2 kafasgr pa%{n%og gtglfﬂg ?gqgégﬂ r{ﬂae? bgﬁgfgogﬁe& B e ﬂu1d supply

I on

source smdh\thatthefjﬂmpplamﬂowtlc}gemmmnuw dphratm@g@mreaﬂo tbge 93¢t|30§glpcolﬁ twelve
iven a he, det ti

pounds 2 Sae g G e Pt iSRS iokirb Dol e Bl lipte of

about se{;én@enjgaﬁm\/@r ﬂmﬁiﬂé ¢lavan)vi ew of a preferred
residential flat plate concealed sprinkler. [0023
[0020] F| dn apothes alferapibvescrabodimerk of thisugieras the MEXURMN SRYEFEcHea is

ot R0 3 o 8 1 LRSS T e

further pmeffexablprnecﬂedasedleamdne cesirtentin] aprinkier dewing e bofly ttidh an inlet and an
outlet and? K? ctor rat?ng ofJ a%‘outl:'» The sprinkler is preferably coupled to the fluid supply

source such that the supply provides a minimum operating pressure to the inlet of about
seventeen pounds per square inch (17 psi), and the outlet provides a discharge flow having a
flow rate of about twenty gallons per minute (20 gpm). The sprinkler includes a deflector
assembly to deflect the discharge flow and define a distribution pattern the pattern providing a
fluid density over the coverage area of at least 0.05 gallons per minute per square foot (0.05

gpm/ft?).

Brief Descriptions of the Drawings
[0021] The accompanying drawings, which are incorporated herein and constitute part of

this specification, illustrate exemplary embodiments of the invention, and, together with the

-8-
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[0026] FIG 4B is a cross-sectional view of the

defl ector plate assenbly cut along line I'VBIVB of FIG
wWd2006[18027] FIG 5A is a preferred projection PENS2006/621682

the deflector plate assenbly of FIG 4A. [0028] FIG

5B is a cross-sectional view of the projection nenber

along line VB-VB of FIG 5A [0029] FIG 6A is an

alternate plan view of a preferred plate in the

def) ector plate assenpl f. FI.G., 4A. 30] FIG 6
general dSesipgh Slek P ANS DICeRtaed Crctiption BveReIaTuHEy S seplain the
features of¥Re InVEhtion. F1 G 6A [0031] FIG 6C is another

cross-sectional view of the plate cut along the line

[0022] v ElGy1chpyys pred-aveay Yiewdgp prifcredgesidentipbilat pipse pencealed

sprinklerC" oss-sectional view of the plate cut along the Iine
VIDVIDin FIG 6A. [0033] FIGS. 7A-7C are schenatic

[0023] vi EWB. 206 aardss-s¢atiiodalstiew biithe eprirtkdsgtof Ri@al.as per UL

o024] g Bl 318t e Bl e i Y B et of o

[0025] CORKBAAEH &l of @ pted@idd diledtbr Slate Faﬁs!eﬁibll}ediftlhé) sprivikler of
can be used in residential applications, for exanple,
FIG. 1 g protect a floor area of a conpartnent in the

[0026] T eFicGom isalorghusbdionst \)‘i’&b b thE e HREH PRRE SlsBmblyt@y El%ﬁ%]me IVB-

"residential™ is a "dwelling unit” "as definéd in
IVB of FBQOMA-Edi t i on of NFPA 13D and NFPA 13R, which can

In Un-l
0027) 0B SR BT raleiion bRty whtestor p B a4
[0028] fafiG.idB LS crdE@&@itioﬁhlvavtmf the qsarcgéctlhﬁtmﬂnﬂjer tlong lide YBLEB of

one or nore roomns, arranged for the use of individuals
FIG. 5A j v ng together, as in a single housekeeping unit,

[0029] theic.wX #¥Bh |a}feﬁ1§t%‘i‘>leﬁ1c\%'w B88a ffe'féﬂe’agbla@ Btht ﬁéﬂectcﬁ"ﬂ)‘i’ate assembly
sl eeping facilities. The residential dwelling unit

of FIG. 4dor mal | y i ncl udes a plurality of conpartnents as

[0030] defﬁié‘%?s s ck!}? sé\lF i ﬁal%&ﬂﬁf‘{h‘é’?ﬂaté"ér}ﬁ fond dﬂlgﬁ?‘ IXIBE%Cﬁig 6A

nment ace t wal |
[0031] c eFI(B req is Anmmrchramglsyctwnhbvisw off thielpéate &G ahmg theline VIC-VIC in
FIG. 6Aconfi gured for use in a residential sprinkler system
preferably a wet pipe residential sprinkler system

[0032] foriG.(6D 1s?/€@ar@ﬂﬁr EM9s-ERbhal vibNEdflthé BlstedtlaloROtHeQinB MTBSVID
per NFPA (ii) residential occupancies up to and

in FIG. 6|Ancl udi ng four stories in height per NFPA 13R or
[0033] (1 Fi0s. 3AL7€ LR QRSAIRARGY oB5mRE Hishfiflor st area as per UL 1626.

Mode(s) For Carrying Out the Invention

[0034] Shown in FIGS. 1-2 is an illustrative embodiment of a concealed pendant residential
fire sprinkler 10 that can be used in residential applications, for example, to protect a floor area
of a compartment in the residential dwelling unit. As used herein, the term "residential” is a
"dwelling unit" as defined in the 2002 Edition of NFPA 13D and NFPA 13R, which can include
commercial dwelling units (e.g., rental apartments, lodging and rooming houses, board and care
facilities, hospitals, motels or hotels) to indicate one or more rooms, arranged for the use of
individuals living together, as in a single housekeeping unit, that normally have cooking, living,

sanitary, and sleeping facilities. The residential dwelling unit normally includes a plurality of

-9.
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[0035] Referring to FIG 1, a partially cut-away view

of a preferred enbodi nent of the residential sprinkler
waoea3®RbwWn coupl ed to a sprinkler system pre¢EUSINNG021682

a wet sprinkler system 100, in a plenum space above a

ceiling 200 of a known construction such as, for

exanpl e, gypsumwal | board or ceiling tile. The

sprinkler 10 preferably i ncl udes a body 12 conflgured

compartries SRt g RFPR Stiostl oot BhePll B FPar At a space

that is en&bébﬂcﬂ? wdlR@n@keililg AdokdiliE19) the ¥srimkier10Qak Ye wmg@fedafor use in
hreaded connection between the body 12 and a

a remden% ﬁpré%ﬁé%rrﬁdﬁﬁ%@ preferably 2 ¥ist piPp Fesislentialisprnider sypiem for: (i) one and
two famllé gs'and mg%&ﬂ% epe‘?‘NF?Anng \(ﬁ% RSB RE bwﬁﬁ?ﬁaﬁ, Jpto and

0SSl e provi connection facilitates
includingdfownstieriesan heightysr WERA. 13Re os (1) akyi @herwsltpam}&@qaeam? PANS.

spginkl er in a er..descri bed. he
foo3s] PPRe@ittrio 1! 1, ol BN Gur AEREVRE) o Rlefiha SRS tlmsn o6 e
remdentlaﬂ girirklerdtie Iéhdvﬁu&iup@d 1(4a @rﬁmm ggktén), qjtéfefdbg/ eb@éb’spihﬁkler system
The out er housi ng |des a chanber f u3|n

100, in atﬂln%lugbﬁﬂaﬁw Ve 6;98‘#188? ﬁ‘F‘é"“QHé OF 6¥amp &
gypsum W BBRIdCr cEﬂﬁﬁttl'Ié. gﬂm%rs‘%ﬁxﬂgeldﬁf ﬂr@ﬁPa‘Bly Remasdd E&Ef 12 configured to
Connect ed below t he housin det achabl'e cover

couple the sprinklesddanithesprisklpr ysten ﬂ?é%fﬁl@bb'oth@@m@éer ]tOhle coupled to a

e 381 L S BOTRRUE 1050 LTV BBERER LA AL iy 1
and a cor&mlmtdmgt fittihg y)nﬁlb&tnch) lind ef the s;trhﬁier pysaans. Altblﬁmtlve connectlons
th res t .to t ecellln 200, The ate
are possif i i CorbE PRt MFisbcoimmatineafion bevech Bseheni
system 1@Uarﬁqh@§prﬁme$qo%§ah@n@e@%&%b&ﬁéﬂeﬁﬁ Rlend in or
rdinate with the surrounding environnent. In

[0036] o théa&nr@hler 40 pesferaldy insfudesa sypattaun ok ewsl housisgild disposed
about the%%gg;l hgu ‘Tﬁg ol8r O%Qi%g a4 ?)rcfvrl&@a cﬂ Bé‘ft fhﬂ;gfﬁg'tﬁ]@s;{ﬂ' ler
an or t

e operati one er 10
operationaheongloyemsts saohi asgfot breangpbe, rthekthgger]aﬁd tleﬂenbctrmaﬂembdnnsj Connected

i scharge a . fire hting fl ui er t.he area bpeneat
below tn¢ BSRE A § dstolesfionp i bl tiEe Hebds Aapoc e
sprinkler Stap oty frokf view meih dRdeiliigP0G: TRe cdiee gﬁ%ésé@oly $6

shown with the preferred outer thread 11 for couplln%h
1<}

preferably gnciudes 8 swhstaptially Satplater] § thot praeentsa owaroleayithyrgsnegt to
ceiling 2407 eﬂﬂéqﬂé}g 18 cgﬂ'inqudé h&tord%rvg %r 30k su ?%Q@Q%%t ch&l%rlg% SO as

I nst [ation tool such for exanpl e, a socC ket -t Yy
to aestheiwal:jm blen(inmpr Mne)te with @hernmlmoundlngt:n\aroamen‘e Ioaperation, a portion

o o 169 VR R B B SR ™
operatlonmqhi'pohblﬁs ofgieaprligiléra0 thaedy alvigd the shienitléy 0ad attigte and
dischargprsgiehene ISl Mekhe AR bR S E T BBPID embod ed a6 &
[0037] CORGRALRE:tRMALI V&Y BF the AHENISH 1895 Yrovided in FIG. 2. The body 12 is
shown with the preferred outer thread 11 for coupling to the sprinkler system 100 and further
preferably including a multi-flat area 13 for engagement with an installation tool such as, for

example, a socket-type wrench (not shown). The multi-flat area 13 can include, for example, six

-10 -
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preferably threadedly engaged with the outer threads

11 of the body 12 is the outer housing 14. The outer
whowsilsys14 preferably includes an interior pePCPHs2086/021682

edge defining a centralized bore 42. The body 12 can

be di sposed through the central bore 42 and the

interior peripheral edge of the outer housing 14 can

engage the outer threads 11 of the body 12 to couple

conti guo%s[}fqt §1d]e$/ t&%gg fa{hee?sgggﬁ %flq?%d Eaﬁtgp qusawgzn%tfg S}geanﬁié( 12 about which the

installatiéH tHEﬂ?ah ?do fBeABthé iRl @ irtb epoﬁtfmhees?ﬁagleﬁsﬁfm ooer
surface of the outer housing 14 to t he axi al

[0038] engagywomiaiier 8P is preferbliyemtpdiadras @gﬁn@qa@d@emlﬁlw Asspringdy,
preferabl? %hrémglg/%hgé ela%ﬁ{ o&tér th{regg S a 1§§ Pg@p?{ 1sstllI'6,r élﬁ&%gggmg 14.

Jusi ng I'S pre
The outef licowingHd plrﬁfagtbtyudclndﬂs aanteriok- pérlphmerdea‘dgm deﬁnn@andaﬂtahzbﬁ bore

2. e b A AT R S DO b0 P o

the outer hB@ikO S tdMEnkigcp outelcﬂhwd@s Bl 6004P bbd}glmcd&aﬁlb i vy bad the
coupl | ng@to the cove | at e assenbl i/7e16 Preferably,

housing tp wae iR g he mlﬁé‘la jory13 off the Bodsh2eeay heahimensinngd ehes to
form a st {aﬁtg{e er%’é%és?@‘?nﬁéi‘ u@RIY ATRRer ﬁ%—rg’ﬂ PRMhP %e%&ha'i Bfbagement of

16 to couple t enent's toget
the body[l@ﬂmt}glﬂh@mntrahbﬁle@ of theuter bowmirgg Bect i onal vi ew of

0391 | " h ISR oS B aRRSRE A e PRI trtialy spohf PR GE

longltudlﬁziﬁl gﬁ?ﬁ@x-ﬂqﬁ)tdeﬁﬁe 48hahﬂjéir ng fok pl&lfbkfaﬁlyl sustoiding deaﬁﬁllrs]mgl the
or thr engage nt Wt the interior thr
operationapgQnyIongRfs ogﬁwéprlﬁlgersll g 0 annep sy g PE thehausing {4 can Finclude a

couphng %ﬁ%ﬁ‘dﬁ%ﬂ/ 48 @01%9 pIpL16 rtheh%k*@t‘ piste 248mbRORY. NBEferably, the housing 14

ternatively, ret al ning sleeve portiion 48 can i ncl ude
includes alqlhd dueati Gorlengthe inger swofaccafor engpggmertrwiting portiomef the plate

assembly LET g,gple{,{;_ eq,g?n%s%ﬁ&{i the outer housing 14. The

eeve Udes a nmounting surface 50 for
[0040] e ng]@cgwmga RIte 3 S éme@seeﬁoﬁahelewejflthdlgeﬁmbly detsichhlyle plate

assemblyvﬁn ﬁt}‘ﬁﬁgv"&ﬂ uF é#gl Eﬁgap%ﬁfgg?@d IPA%G%‘pl at“(‘e%f gq%’gr‘r’bﬁlﬁ%‘ﬁég

having a bﬁxrﬁﬁ'} ap@%f&ch&lstm fopthdaabdéh B b&RUR With thé! fleridR Blreddl46A of the

substantially conceal s the chanber -of the outer
outer housiwgdlidrig cauple Hhemdsy assenblydbisng ovisehapingalditotegether. Alternatively,

retalnmg;éﬁgpeg@%mr? 4§’Ear} Bgluﬁg{a l{/ﬁ?&}lﬂ@% g(}rggrz ﬁ?&r}%ﬂﬁ?l éfnggg E{Fﬁmaiﬂ?the

ector asse e cover
interior tlprleai oanenireoutershopsiaf é4.abhysledve @cdfadblyondzlhdfs raeh@inting gurface

P P N R T R R
assembly' 1 wich the ohﬁ’Jr Holidhez P.ate nenber to

[0041] A cover plate member is attached to the retaining sleeve 48 such that it substantially
conceals the chamber of the outer housing 14 thereby concealing the operational components of
the sprinkler 10 such as, for example, the deflector assembly 42 as seen in FIG. 2. The cover
plate member is preferably attached to the retaining sleeve by a thermally responsive coupling 52
such as, for example, a tab or beading of solder 52, which is rated to hold the plate member to

the retaining sleeve 48 up to a desired temperature. Above the threshold temperature, the solder
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the retaining sleeve 48 up to a desired tenperature.
Above the threshold tenperature, the solder52 nelts
WO 200643308y t he cover plate nenber and exposi ngPCHES2006/021682
operational elenments of the sprinkler 10 to address
t he heat source. The solder 52 is preferably rated
bet ween 1150F to about 1400F and nore preferably from
about 1170F to about 1370F and is even nore preferably
about 135F. More preferably, three tahs of sol der 52
52 melts enl@smg thei coierr plate andamber pasiexposig ﬂ?@rvgpltaaamg glemgppsof theprinkler
10 to addge??gI he hLALe IICQ CTRE Eﬁ{i&tﬂqp%nger&l{yra eIQi b &lnaitl%"%r%gﬁt 140°F

RE& et arning assenbl y
and morefp#éﬁefaery fpore hieouw b [1 Y°Fi tn @bad d37%rand jissevien orore preffergbls about 135°F.

el R e 5k B Y R DU T

facilitate ftlférseﬁéi@t'imﬂ ST thecHRIPlaRSHmier Sid th@getmﬁ[ﬁg@leede SB,Gﬁe ﬂlate assembly
bet ween t he defl ect or assen‘olg 42 and t he te
16 furthey prefomeblyimshidrpticiagiiopesprinhe’ whishbigsesie C?Pé% e F‘%m riway

from the Pé’tﬁﬁﬁ% @%lﬁy 48, HIe i&@bh %ﬁr?? 43 @h b@l BF @xalxﬁ)lé Q ddhPYdssiBn Spring

ve tot celli ng
member Abpcsedlmmm 1911;3 defectamssambly 42 m@ﬁp@te rmgmb@ml& red deg@ibgd

above, thg cggeﬁ @iﬂ}egl%rgl\éﬁ ?rég rgloerfgﬁlgly %\o%g\ %anttl?ﬂrgﬁgtquﬁg 18 l‘tcg) %o@ﬁﬁ@ﬂ)\g profile
relative t6 €l deNlig200. AlRAfYely ke aper plateanahbesd ﬁpamn anhsle (afstwh)e curved

sprinkler 10 can individually and collect. veb ne
profile St RIGKEI HE PTBRHIBAENCAYe TGS TBRIE GLHY BV 1P aitg coling
200 conpliance with known sprinkler standards such as, for
" exanple, the October 2003 edition of UL 1626. Nbr
[0042] pr @heppdsitionat ¢renpepentaof tha aprinderddreen insividuallyeand collectively

define sqr@%%g)ﬂ%rfc{%%g% A { eg?%ger c{lsq{ﬂig]tﬁlog%ﬁa c%]ﬁglﬁnltc%mﬂ{hgﬁr{%mtsmml

wat e

standard€ LRk A6, BN dxatpbs tHel”(adtolﬁm n0es &diiddri ofdlly 162t o meferably, the
residenti al f| re.a

er e i nprove t. ech cefor
operatiopsy epfpReRents Of @éﬁﬁéﬁs‘} @%‘%\%&f%ﬂ?ﬁt SCRHEY Tﬁmﬁl s an
responm%%saatlér%%lth FRTPERLBULiHRMH R terBcsIBAah BffEdtﬁely&ddﬁb@s a
I nner surface 20 defining a passat{;evvay or conduit c2{2The

residentighiire pag fatpbyamprye JreohRaresoTAPHRAN EaRTHT BdeREaTal
body 12 ?ﬁgaq%é)epaltlg%l %ém?&gen{?‘{aggg% ? Shch & FRP o5 Q@_En%gr arfkd Z@liéfﬁﬂng a

ongl axis A-A e Inlet
passage\ﬂa}nfrlcghkh&tdzz OThegmedagewdy 20 provldmmumgnnonR)Ie‘eveesyté)pémnlet 24

the outlet 26.is to di
and a bofly gt 06 sPRPL BRI He SRS HSELEr T Ara DoACh
conﬁgurEc'Pﬁ) SOV ahi8 frokDthe thEnid@dystdm 106 afd te@uaed 26 is Gﬂﬁﬁ@wd&d
define a discharge coefficient or K-fact {) %ﬁ)

dischargs ther g & SRR DPRA BIOLFRRIreAbeatp RS Seringler 89 The body 12
SRRt bNE-RASSAIBYRY5 ARl ARG

is prefergll?k %&ﬁi@;ﬁu@ggﬁgﬁ? %?&aﬁé pas sgg eway 22, inlet 24 and/or

preferabbyudt llezst £9. THsK fsetdr teéatesi in pard tadthe sliegpe g»éthe passageway 22 and other

dimensions of the passageway 22, inlet 24 and/or outlet 26. As used herein, a discharge

coefficient or K-factor of the sprinkler 10 is quantified or rated as a flow of water Q out of the

passageway 22 of the body 12 of the sprinkler 10 in gallons per minute (gpm.) divided by the

square root of the pressure p of water fed into body 12 in pounds per square inch gauge (psig),

where K = Q /(p)1/2.
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coefficient or K-factor of the sprinkler 10 is
gquantified or rated as a flow of water Q out of the
wpawsaspesmy 22 of the body 12 of the sprinkl erPQDUSI906/021682

gall ons per mnute (gpm) divided by the square root

of the pressure p of water fed into body 12 in pounds

per square inch gauge (psig), where K= Q

/(p)'/2 [0043] The sprinkler 10 is shown, in- part in
non-actuated state, i.e., the outlet 26 is clo

[0043] of fThgpprnlderdis ehoxws Bnpary ipg nown@ue%gtwel f-‘astbi‘eﬁ*ﬁie;*/ 2@ g closed
off by a glg)gtﬁ'la gges%{nﬁg 3%, BIRARER a@%éﬁf?t?ﬁﬁﬁ is @fe&ﬂf §lnot& ddacent the outlet

passage way ere ent'1 ng
26 to occiidecthe pgmagef wi 24 thefebp prelvhmirngdiSCharge ?Iiﬁﬁuldlfmmth@ outlet. The

e G538 oA IR RSG5 BB o

contlguo‘étbl E(f 6 enndPsifact D@ ob®EBody 13 eriinythe betledab] The %sheﬂi@ is

her 32|s]§)referabl a Bellville % Beryllﬂ)
preferably e Revillaishe Beriinm Nickel |‘N@ﬁ1ﬁr)w1@c?a¥erf[?§ WRLing G poRyt 92
inches. Tﬂﬁﬁﬁg 30T§‘[gref%ﬂl‘)9y leﬁ 105 8ER halptr ‘Z?QHfh%jm RsRorP&3w or other

a corrp essl on screw or her Tastener 36
hﬁmwrpao44] The closure assembly further includes a

[0044] € d;h%)fre P %n)? fu%extl ?{ a (AR | ?s %sdr ﬁf%rge;'%ﬁembly or

g nmeans -1 or con I ng di cenen
lever 38\pﬁﬁh©hg daly tbmdd&ellbigtdlqﬂacﬂﬁleﬁﬁbfmmewaﬁler 3hieom pitd mitle€26 to

0. Myre i fical e lever. 38is preferably a
operate g SpBacH 19 pte F%y?nl‘rafg? IRy s PrefAeahY egbR ik sftembly
having tiv8 %@k mgﬁeMeI@tog@ﬂhgﬁfy 3 §dMfer@in® RRMenf 0 HBRHS Maintaining the

mai ntai ning the sprinkler 10 in a non-actuated state.

sprinklem\ein aengroasttadstaie. sWihen expased foasufficignt fevgl of heple thesoldler
element ?Ae?tggl% %hﬁg%% ¥inR Hav%srk%gglr ﬂ'dn[? Brtleﬂ ¥ so 3 @a El%r@losure

anot her so as I'splace osure as
assembl;a,p@leﬁxtmg thetsheinider l(hiddq:em’iﬁtu@xﬂsqhargmotf lﬂunig?r(dn ﬂtdmlt]geZ@f

fluid fromthe outl 26.. Alternpatiye clo
Alternaty Sl S es A ncbp Rl st oh g PERATES g sl
alternati$® cdRBctRh addbgiafly SdcNatel ¥R ;fa@d&gév{fdﬁz WhenaHe sptaik®r ¥s in an non-
occl udes t he passageway 22 when the sprinkler is in

actuatedyitrigend i edeguaieh therardly respaeriva tatastupte t s,mlgk]ef,when needed The

t
trigger agﬁﬁﬂ)g}g?ﬁ gég)ret%bpﬁf c%%ﬁ?xg@% rguecpgtléétgl%l s%(%lglg@}e&r e?dt 8eryﬁ?e rating
of ranglmg1ﬁommbomtl<ll3é?F tib(abmtsl 78° arginpenc praferablyas abvg}t b60°FaAdmglgar
sprinkle%‘{eom & %%ﬁ%%%gmﬁréﬁﬁgogéi}%ﬁéjlf%?u%lilgor e E{eé S€ acttﬂ)éﬂ av%r a range
ofmstal&h@ﬁb@kﬁi@e&ﬂiohs é}madysﬁ‘ehmestghhl ty in spri nkl er selection
a_range of i n%ti]al | ation configuratj ons and s

[0045] degplgqqgof ttl@gq_t@f 26y %lple tor gesepbly &4 progiding meaas for d1strlg?1tmg a
fluid dlsgﬁirgeeﬁwth@&ﬁev@é ¥vet an BFRWeRivh e BRARS ThE Hefftichr labdaHbly 4

preferably includes a deflector plate assembly 42a, one or more guide members 42b and an inner
or guide member housing 42¢ disposed about a distal portion of the body 12. In FIG. 2, the
deflector assembly 42 is shown in both its non-deployed state (solid lines) and its deployed state
(dashed lines). More specifically, the deflector assembly 42 has a first retracted position distal of
the sprinkler outlet 26 and a second deployed position distal of the first position. Preferably, the
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fluid discharge fromthe outlet 26 over an area bel ow
the outlet. The defl ector assenbly 42 preferably

w0 p@b0s®s7 a defl ector plate assenbly 42a, one PCT/B2086/021682
gui de nenbers 42b and an inner or gui de nmenber housing
42c di sposed about a distal portion of the body 12. In
FIG 2, the deflector assenbly 42 is shown in both its
non depl oyed state (solid lines) and its depl oyed

s s oo apee e e 158 o
deﬂector&ﬁ‘a@e Qﬁ%ljnPfS/l l%'é 2Py i huRdiftasteFone aRMItIgkeN, oyed position

first position, Preferably, theplate 18
[0046] supparemefetred dl@Mdémﬁmr the drnerhpysing2cds fispospd a‘gqut a flange at the

distal emgg 8{1%(}0@' l?to The e L&% f%?lﬁgréf@l%ﬁé' e&%ﬁdgﬁfaﬁﬁﬁgl Wlthf-ﬂ tﬁE %uter

2a at a m ni I St an romthe outl et
housing IKQOH&] inhér lonsing A2 iaclnde aarbiodonemiace atH@st pmeallyrmmgmﬁg ibed

C|sd|sose Qut a fl ange tth end 7 of
about theggHuginal #Ha SpiAaH Y g IS r B1ETEE 7ok Ehiked
Preferab%roﬁ% ldeh1btordskdmly UD ercRidbe4 pz!ﬂ@blﬁélﬂ@aﬂe@ gque&ndalﬂmf 42b spaced

ousi ng 42c includes an interior s ce at?f‘!éﬁaf?}?
parallel foem ohepnaphesiabeutisad extpatinadisiatly eloas F*&fg’fe?‘ih‘&n gitudinal axis
A-A prei%&% u)’ Rt %kﬁhﬁh ﬂﬁbf’ﬁo QLZQ uj ?&1 JRADEIige ﬂl@fi’xbé’trs ef2b preferably

tor assenb y
includes arpedxmiebelﬂ qoapled tf a pﬂmmtgaff téd injericteof ﬂ@nb@rbouszmg &lvadaypled to

the d1sta]2en(51ﬁ Qi‘ ﬁlﬁ @u&fe%@g eEﬁ1 flS ﬁ’ﬁ eda Bg#&r @th ags)éﬁ%yiﬁg%g%&%r ‘?(Lca'}fng the
deﬂectmﬂflﬁe a§sa3kibly 42alif hifdét posltibm@istahofthe botls 260 TAZ guldEmehlbetfs 42b

e gui de nmenbers 42b referabl lnclxg%ﬁwg é rnafé
are prefesghiy elrapanies msmherwlﬁtwaﬁo iphs PopiEY PPRUING
deﬂectoﬁ#%é%bgmﬁégﬂa% léf?ﬂeﬁ&’dl%ﬁll? R@ntthe Figdt p6s1HSn Bfa stebcﬁ'xdqjd)'siﬂl@n distal

I's the deflector plate assenbly 42a,
of the fisther eby | ocating the deflector plate assenbly 42a in a

[0047] i rr’l[E‘S IdgﬁSI § Ip %]cggslﬁtg 6I1§y Qat%w?lg C;%’t ﬁ16dasﬂ-é|}|;§i&l'@0%sponding to

the secoficbredeblsed Poditien. i lArls pﬂ&ﬁ&tﬂddl@eﬁtﬂonaliphsmom ¢iendefflectngplatee

o ST RS ey ot eihend ot L e,
ortho gorfa?} {the kin%gﬂglhal-ragl?s Aaf fo? Qfsﬁfbuﬁhéﬁ EuRSE Ikt c?é frbdathe Dutlet 26. In

part, 1n dashed line corresponding to the
partlculx;etb@ nppem rsultf@qgl Sémlq!ﬁm distebutionsurfagesfopdiskibptigge minimum flow
ion, the deflector plate assenbly 42a
fated‘“ﬁ? h '3%32%’ surface 56 and an opposite | ower

[0048] s u r@l:ewaeldﬁa)f tigephinklab 51 providas thyt, epetheogosat ta aohetah gource, such as a
i nal

| ISt ut i

fire, genghab et g‘eleflfrlafm torecTifie pfech 2, Eﬁaﬂlfﬂig Sl il FomsBer
retalnmgqéléé\@qg T REQMt SHSsethblly 51 thleﬁJ didp® Frosiiitd ﬁl@ﬁorfr@h deployed position

distributing a mnimumflow, rate dlscharg na
to a secamdtar deplopged position. The solder holdlng the fusible link 38 melts under t
exposure to the increasing heat, the halves separate to actuate the sprinkler and displace the
closure assembly. Upon displacement of the closure assembly, fluid discharges from the outlet
26 over the protection area.
[0049] Accordingly, the sprinkler 10 can be tested in accordance with UL 1626, Section 26

to identify an acceptable minimum operational flow rate of discharge from the sprinkler 10
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[0048] Operation of the sprinkler 10 provides that,
upon exposure to a heat source, such as a fire,
w@emenadosng sufficient heat to nelt the sol derPCHDS208£2021682

the plate 18 falls away fromthe retaining sleeve 48.

The defl ector assenbly 42 then drops fromits first or

non- depl oyed position to a second or depl oyed

position. The solder hol ding the fusible link 38 nelts

e to the .increa heat, the hal ves

capable of S5I0AiBE p T BT L OTH & TOpFOHTALE B AR A SR st Such as,
for example @&iéhﬁtl@aﬂ?@mw in BRG] ssdhl tR 8ReaHpliodtidnete ©r A8tEL§ for any one

asserrblﬁl d di scharges fromthe outlet 26 over the
square fogt asea(dtff-orvisia she tegi@rg shaiblcft deasl-02 2alinas ppyminiedier square

C lg ]
TootprovFER 4R nd A thal R R R ol e Xt gor Syt e gt of
the test areaussat dfasth. Qh‘hgerl@es peronintiepespuarekbelr Mboaamaf@r@bofa preferred
embodlnﬁ%ﬂtsotg rtl?ebsclf)irlgl%%ﬂ I?% can eesﬁailgf%%tgrﬂgf Jﬁ% Sl 1g%c$og§énég§\; l[él:c’ lljggéa O as to
identify aﬁlﬁiﬁllfﬂﬁﬁhlopadahyneﬂ mwrratgrbf lﬂhffeen7g€tllow niildte (Iﬂﬁ@m)fthat results in a
.. ...applicatio ate o ens r pne square, foot

fluid dlstaﬁlgam(wir 15 stquaxetfﬁ?trﬁr? %@ﬂ%@g‘}évgwaa enlfily oft0-§agpdlons per
minute p&-s§har8 8ot PNE5 gﬁ‘h/fﬁb NN GE pRBtan]§, the st RiceNdded SB B?fo

no nore that our one square foot areas ( 4 X 2)
identify anractialymygiimem aperading presgpire fom ¢hetprefierrad epririkéerd(, lnaefa‘gta nommal
Kofutor B £9 g S0 R0 Bkt Gy BE Ry RON BE Gy B mic (B g ggpable
of producﬁﬁgﬂa ﬂ&ld&ﬁﬁtnbnitamtcﬁzer a 256. epredostnestaca i ahoe 16\l fat iUﬂensuy of

sp as to id m operational flowr
0.05 galigR FeEEREr GaPTE AL L0 R b Ao gH e Bh aguns e spgaee inch
(7 psi.). M'(‘)re'l‘)vfnl Hieq)rgfeﬁrtecﬂ bﬁi%dlﬂl@n@f@ﬁe spridRer F(ﬂﬁﬁ‘fh@r ﬁ@@ﬁe@fo@ the
.) having a density of gal | ons per

minimal \ﬁ @f gevs@qeelg g@l}gﬂ@ pprormnu(e([l 08Py iRy sppceg;ful ﬂlEd distriition tests for a

324 squa{;égftgél}g]?e%gil ¥ ot %1 LN A £s p)g 3 SifRIOHE) 89tv§eo rﬁg%fgﬁ% ?&?nﬁ\hhtfegz(?gpm.)

|ng pressure
fora400$qmarmﬁjoetesﬂﬁea(%)\ﬂanZOaft.hom nal K-factor of 4.9 and a
thirtee

[0050] i %ﬁg P?}gt%ra S}tfzél q@%L]é)Lc{a@Wg?efsEp JyRgeo al ltﬁtﬂ@. P&% Section 27 to

identify ki a3dptddltd le0d] TYRIA distABOtiEhORsHh Ghefs?ﬂhklbﬁ‘ﬁi capaB18 of dBtriblting a
x 16 ft.) at a density of 0.05 gallons per m nute_ per

flow of f@q\w&aw%@a (orface @M‘f‘@%}ﬂar fest Hea w158 @8, fgw@ﬁlpwfh@@atwally
shown m@qf}ss’fw hETB néil%h (ot RSils tr tlélm% ec()v?{gghe arBS Sk ertt@ w1th1n

nmbodi nent of e sprln urt prOV|
twenty-etgh‘emmas i(2&in.)f dfoke cHilirgevignthe sprlrgéd:rl 1@rthsqbarg1rrg \mltrsn @nﬂlform

ucce sfu flLuid distribution tests 4
manner 8 Sl e SETEE PRy 1ot ¥ b Sl O ResR e Ride
coverageQiealshEiNby weiéd @ik aplesst fiv e péreent 2% BRihe sf)ﬁﬁklar ﬂkﬁ?@ For

square foot test area 20 ft. x 20 ft.

rectanguléﬂ%ﬂvmsﬁ or fepfeareasy sach Mt vithin e CB@r@&es%r%ShaH bﬁ@@@?@i‘é[ﬁb’@ a
proponlo%lt‘batéruan?cﬁn%@basgg oh ety ferb&ht (20%) of the total sprinkler discharge in

accordance with the following formula:
WW =20% (D/P)
where:

WW = Required amount of water collected on a wall in percent
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identify an acceptable |evel of fluid distribution
fromthe sprinkler 10 capable of distributing a flow
w@pRoobl183087 over a vertical surface in a rectangPdHUS1006021682

area such as, for exanple schematically shown in FIGS.
7A and 7B, such that walls within the test coverage
area are wetted within twenty-eight inches (28 in.) of
the ceiling with the spri nkl er 10 di scharging water in
a unjfor nner &t specified design flowrate. In a
squaPe co ]b Y& area each wall within the
covepage %t@l%e?ﬁﬁa‘téro@@o%i%%@ea%t)h at least five
percent (5 % of the sprinkler flow For rectangul ar
coverage or test areas, each wall within the coverage
ar [ : :

ovst) 21 3% Rk 6 HE e Yl R AR 14 9b oo

componensralloil fer caidiahear weth UL K26t ﬂbammeinva’l flowtand pfesblllresr\ﬂesgribed

sbove. igeapectis e FORMBH PARAN foe RPHGLERT I B NG dcfies

one or m()fetof)surﬁib@s Substak@41B] orfiRIpbie tethe Mng@odiasiags. VR p(réﬂara))ly, the
0051] It is believed that the various fea éures of

deﬂectorgoé%w ARPEbly A8 difdes.ois opRay fat psmmle wditoert rsa?qn&ﬁ}weérsurface
43 spaced QBRI ﬁ'&?ﬁl&é’\ﬁ)ﬁtfét Sk, a]s@g(ﬁldasturfta&e@(;@r@fef%lly &td&ﬂ’ls@ﬁﬁng the first

pressures descri bed above | ect’or E
surface 43swé nfricyd digtallnfont the ﬁmqj erfaco ¥t Eyen BOremre eqbénblﬂge deflector

plate asscigrﬂ%llg%ig% {ncgﬁdﬁ/ae gnr?i ?P%ll‘Cll{nﬁ&‘llﬁ%&lg rffrsg% Fecond surfaces 43, 45

and spacbddietally @bertadbacond hﬁfﬁdeﬁs eTheplupllitgt &f saseniaBy 4324 prov1de a
exa

i ncl ude een for e i.n Fl 4B, ir
surface oygrvhigh fyidtieehpead 3%30%15%@%@%@@%@#?& Gidissibution
beneath%@spﬂak?&qgnd surface 45 preferably circunscribing the
first surface 43 and spaced distally fromthe first

[0052] su Qna@eeffzrsed env@dlmw ef preak8ecitn pfate pisembf42ecasoreeipingilEsS. 4A
and 45 TSGR SRR Al BHRA7E o8 s prdecyign mpgber 60
The flat plagd nsqaateeds dm@p@jdcuoﬁ membeh€) meteeablly callettivady fivm thérepper

o T e S S B VS S A Spor i

from the%@ﬁét%t F@P&aﬂ;ﬂ’é’v v(fa%r dﬁ’dcﬁir@é@ﬂ&ﬁx@lﬁb HRREDS Beflddf off the surfaces of
spri nkl er 605 One preferred enbodi nent of the

the flat pdm meEberr7 Smnétt E@J@éﬁ% pemper 6048 deBent thejvaterasiallymng paglially to
further 1rﬁ1€ar?,g [éfrﬁgx‘;% s bRk YSHadN® s§ nggsttﬁ@%%@ du¥fabd 6 tnl loﬁ'tterehousmg

a pr ect Ion ne
14, the inner housing 42c and/or the guide members 42b so as to provide a sprinkler performance

and water distribution characteristic acceptable under UL 1626.

[0053] The projection member 60 is preferably centrally located with respect to the plate
member 78 and aligned with the longitudinal axis A-A. As seen in FIGS. 4A, 4B, the projection
member 60 has a central core 62 having preferably a substantially planar proximal tip 63 and
axially extending therefrom a substantially cylindrical body. The projection member 60 can
include a member 64 extending radially from the core 62. More preferably, diametrically
disposed about the core 62 are radially extending members 64. Alternatively, a plurality ‘f

extending members can be radially disposed about the core 62 or further in the alternative, an
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The flat plate nenber 78 and projection nenber 60
preferably collectively formthe upper surface 56 and

wo owen3®ar f ace 58 of the defl ector plate assenmptUdRa6/021682
to distribute the flow of fluid fromthe outlet 26.
For exanple, water discharged fromthe outlet 26
deflects off the surfaces of the flat plate nenber 78
and the projection nmenber 60 to deflect the water

xi ally, and radial to furt a ot her, el e nt
enlarged fpngeycat b, b P FISEHD eﬂo%guktﬁe a%“t%aﬁgmﬁgﬁ ?L%mofeét}gn BFMPRLC0

preferabl chﬁfdei‘!%@dlﬁlﬂe M‘ang‘lé&ﬁukﬂﬁ&e% Basc 0B suBRY fdm tHReore 62 to
e nenbers 42b so as to grow de a sprinkler

the radlalgewmdmmgn@m%vaﬂ@r sughage 66 pantdedie am an&\%taégmgtft%n about
twenty to ﬁl?tsrgite%?te:sfe(gr a— rethivt e ?rreys[.lpgérﬁ allg BEnk RHEGE 1Ns Hi%?é)er

centra ocated"w'th respect to the
preferablp hla‘tue t\mnbﬁwee%&gmesl (28°) wiwticte va thh smﬁsantldbgplawlsméacea%ﬂ@e
seen ction

preferab]ylg),g péOJgngrrgefml&S I%h lﬂégﬁﬂah 81‘ lbrpgfye$ Bioh T'w cﬁ*ﬁ% an6g?ed

surface 66 Wicambérilet Yibdt @on @tuidalBkis bd & tﬁaleﬁfﬂéja éﬁﬂsﬁhﬁadly frusto—
ext endi therefroma substantially cylindrical
conical plapeanst @,rtg@t debine FEFRIEAIOB SORRERORTFY B BIERBTHIS @ui radlally

extendinghbRBAs 89 ¢ s?gdtgug/pagg s %Bﬁl 1& i§e 016 flrME@cra‘P El‘ﬁffa%é ag |a¥d the

iametrica out t e core are radially
second swfabenﬁlam@psmmbﬂdabeveﬁ4 Al t er nat | vel y, a pI urality

[0054] ex eencgeé r co]t{;&f %is tpg s’fn?-]? 8{1 %}de Iﬁé‘% l}%&o rgglgne% g%e‘éi g&lﬁl the plate

member 78 GMUQ préferaby, e plateBeiiboeT pletuibly fneluaem caltratloore 862.
menber 60 preferabl des an

projectio
disposed gl s Bitantigly exndicpodyf e eoe @31 t Myes T8 preferably
includes M%’c ﬁalfbelafépeﬁ Bofed 8§epaﬂch8’—2brcﬁ$o§éd éboﬁi?‘th@ Béﬂtl‘&gb&% ghernoRs-

he surface 66 can defi ne an ang |l e ran from about
preferably,vtlem tayemldoordm% yndj&Zj?r we gligmed-vaith andéatalta yépqced phfside the radially

extendmgj%x%rﬁiaers n%{cﬁclgarg/ egtl {nf ﬁ%? dfhe%at fl?or?sr ﬁaﬁ §fnbér¥

ree gr ees ( rela
preferabl$ egicad bi aiulpLedmd) &meprefem:ed pezellel bide rrmﬁesr@blsy ab teecentrally

locate thegcgﬁ%ig,?t,%%l é@%&g@qﬁﬁ%&\ﬁf Oehllogg@lf él nt i malﬁcfsg% g\n%%taa[ éf the outlet 26 as
seen in FFG G UXBfe"sh 8@ HcAAlg OE gbf(‘l% nllé?ﬁlﬂakst 4«2@ daflinchidepirS Sleentt Breferably
define a substantiall g rust oconi cal plane and further

ﬁxedly digpesed avithipihe jlatere) kowe 8w &I@tra@aaﬂyrw@er&przﬁm@mbwp 663nd the
e RGP SHAER TR pFARSSIANE Iy Sty
channel thérebaweand dswibae e fldkl ey teeacd t}iaéldmaghsmbutlr[g)i@&n]es Dhthe plate
core 62 of th ro'ecti ne r..60 | .
menber {0t SF-BREASBLP S (R (o RBCH ST RBGEt Fp e L meting
during UR r1%t@fe@§1hg/ Réf&@mg lagdig teEIRerA, il Raiefpeablding Membee$4@an
central bore 80 di sposed about the substant] al Iy

include agipid eidefingd abisdpterd Cathadiacsmeioghe gunrﬁ%msmat:re‘*%?éhv@egh whicha
fluid dlsolﬁﬁl%fe SRARRLY.

[0055] The plate member 78 is preferably substantially oblong or oval in shape, preferably
substantially disposed in a plane substantially perpendicular to the longitudinal axis A-A and
defined by orthogonal plate axes IVB-IVB and VIC-VIC, as seen in the plan view of FIG. 4A.

More specifically, the plate member 78 has a perimeter defining at least one arcuate edge 84 and
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includes at least two |ateral bores 82a and 82b
di sposed about the central bore 80. Mire preferably,
wo b@ol13306T al bores 82a and 82b are aligned w t PCEOS2006/021682
| ateral |y spaced outside the radially extending
menbers 64 as nore clearly seen in FIG 4A The
| ateral bores 82a, 82b are preferably engaged or
coupled to the preferred paral | el guide nenbers 42b so

as ocen rally te th r pl.ate assenbly. . ﬂ
one subs i 3G fee i SFtaD Holhe AL R RrqdPa f PR EREtfining o
dlamemcerry b}%os&ﬁa@ﬁa‘t@% %bslim 1rﬁb1§ecti21 ﬂMmsjoﬁ Bl dxisa¥E-IVB biftBtwo

gl de nenbers 42b can incl u gr n e errents%&referably
substantigl]yeagalie! arfgglarseéaewmmsefir@borté enalor pletessig)B-Tgp gnd

orthogonlﬁs tﬂeqﬂrn%r Jprsteeasasevw REC, ngg?&abiyﬁﬂe ﬁ{AQ E@@rf%%%ﬁreeﬁ ki two

enents of the guide ne rs 42b pre era rovid
parallel saalghundrgesfr $oalong theanivomaxicVHINEC rariges &bwtalhewinl.t tches to about

. distribute, a flui low toward the flow distributing
1.5 mChe? 3%4’15?@%“8%’&%8‘%?%{ ol?reéhber 78. The fl ow 'channel s can
[0056] Pr Iithrﬁéprengre@ blﬁ%@fﬁ?éﬁﬂgﬁtﬂdmate ﬁielnﬁié? T8y i alwalglthe defined
ting durin testin again to
arcuate eggec4 con, fuither PR AFIFS Siaaen et ion%umgaﬂ aidk-tdeThe
defined sﬁ'alﬁﬁﬂ éﬂir%gs'sSGj &f inp %gltea&eﬁlf)é 7'8%@1{ ﬁllrthgﬂﬁeﬁ?db%‘;@éﬁnetacbhbltaelength of

nber 42c¢ through whi a di'scharge can
the c1rclef I @worcﬂloﬂﬁlﬂ]he Plvée @bmfer dedinod rby ¢@me§rlwlefoep<zsbd points along
arcuate eé%eg S%%ﬁ{i :ngqlré ?gg%gle r%fé?e{b p{{ ﬂsl tag&ﬁfl G%VSG}QJ:}%S to about
1.5 inchep etidBmabire prﬁérabl@ abhrﬁ 1. mgchee dAﬂtaﬂnaawlﬁ, the d’ramntér deffned &gl the
plate mer?lgerﬂrﬁga]lg% sgf]n%fer h%ght:\ygp t nd Vﬁ': g aer]g‘fqr {r sp[rﬁgf%p height

ratio rangek &lofh 4RTPE5 td §b611@@ 73 aRE Vs prefeRblyidh um ng at |east one
arcuat e edge 84 andone substanti alégéstrar ght edge 86.

[0057] pr Afpsefanpq platchperpbeit’d ingheparin FEGH Dpeithawt the projection
member ?(Sne %ﬂe%ggggtth%%ggvn?rh?ﬂg [alté:ﬁlﬂ}rrg?r%gga &jﬁ %E%P@Igesuﬁg&eﬁ&a%ﬁd lower

e axi s
surface 78bl baxﬂlqntﬁemlblwpqnaiteatd the phane defgtetl bgcﬂlgﬁmt%cnqnmﬁhdmam axis

IVE-IVEL B o B IV M PP B 201 SERR e PR i lover

surfaces P28 BashBt B RA pohtfont ¥sedforkek&hpl8 i BICY fEC RGeS tlﬁrﬁls angled at
along the mnor axis VIC VIC ranges from about

an angle pelpiéve to shaplang defingd by Qﬁégte‘éﬁﬁ‘alqﬂs‘)f ﬁreelrlepwwl\é%w and the
minor axg)sl \glt%evrrme'n‘g %9 2@ 1laﬂ %BS\EtEvare%gg%l e B&En egrée@ §5°-

a por ong ar cuat
10°) and edgere &nefexahlyfabputrm dméers 0&®).aTled angleen i prc,ﬁmbtyrsubbdlat the lower

surface 1%%6618@11%2816@VF geéatb\i%g{)] @eﬁaﬁ%gﬁop‘ A TB% %@? ﬁ/forrg Iin%Petrably,

the angle@p@ftRnad iipoketlantie duehpérindtandgtie ﬂﬁtetnﬁtﬁ‘n‘tﬁ‘er 78 kiereby providing
Accor di ngl t he pl ate di anet er  defi ned ]y

the plate meg}hgf L éq¥1|ay agg*gg dpq Eyen mete paefgighly, the angle o of the upper surface

78a or the lower surface 78b is provided for only a portion of the plate member 78, for example,
a radial span of about sixty degrees centered about the minor axis VIC-VIC. More specifically,
the angled portion is preferably limited to the surface of the plate defining the diametrically
opposed straight edges 86. Thus preferably, two angled portions of the plate member 78 are
diametrically spaced apart about the major axis IVB-IVB, and more preferably define bend lines
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arcuate edges 84 and nerger axis |IVB-1VB preferably
ranges from about 1.25 inches to about 1.5 inches and

w0 g0000835pr ef erably about 1.35 inches. AlternaPCTmeb3006/021682
the di aneter defined by the plate nenber 78 can be a
function of sprinkler height such the plate dianeter
to sprinkler height ratio ranges fromabout 0.5 to
about 0.75 and is preferably about 0.70. [0057] A

f d pl at 78 hqwn - 6D .
790 and Qo G PSRHIB 5P B G BFAORTOIB GBIy A et AR one inch
from one:riH@th&J 8t ﬁof@ﬂ@ﬁh’cﬁ&y'aﬂﬁl HeaSt &'ﬁﬁﬂlﬂ%ﬁﬁi’vaﬁﬁf fod®Butchht Mide

| ower “surface 78b each referab parallel to the

percent ($3%nef tarestiaighy cige torréraight @ggé@@thon of the major axis
I V. .
[0058] at ﬁée%@}eﬁgﬁgﬁ%g o@tﬁleo}glat@ﬂeﬂlb % M&&r refOBb Bh é%g’ﬁb' ﬁ;g%lde

upper surface
complianbaiththeawall wdttmgrréqmmmems Ssﬁem X7axf WHxandpl 626i M@b@er 6Che

and 6D,  t I S an edata e arelati.ve to th
angied pQ G s RSBGPS 18 o BB e el foB i Vg pray
overthroxlv \dﬁd ihMBpRtiet ddghpliahey wiltkbperafiotchidsoldbliag mgbﬁsemamzz of UL
e fromaboutf five de?rees to about ten degrees

1626 whqre)a vl araferredospaingles @ isasiuptedisdiapend fo.@ wraghugted spegnd mﬁérfed
sprmklerWO%c%teﬂ'a? A RGER kﬁlo\‘lT i %&uﬁt@@tsl%r iRfer |19""§Pec?ﬁ'é§ll§°ﬁe Lst'f'aught

concave ative to he viewtromb
edges 86@étﬂeu pﬂvge ﬁ@ﬁlbell\/b% of the &t sprivikjer 101een bngpiacet paelicl e srtrglght edge

86 in thetphai$ @Blg)gg?}évqigﬁ% ge%%)ﬁ spging{eg? 6 e{r‘l% gatls g\‘.ﬁe %@Erg%gigtggf {ha Ze%t

while thd ﬁtﬁt spﬁﬁleler Ieiseligehafgiigahliy at Itolt)@s@mg Irrtbraoﬁe ﬁh;eSpImkm 10 cannot

face 78a or the Io r.surface 7 rqvided for
prvent B S o By T hE St e W b e
and ﬂamE ad 8?AV1(§HEH% ﬁ’ifSu@Qéb‘ﬁBn 9h3tof UAeNBeAL ﬁﬁﬁﬁ)ﬁl’iﬁ‘d@elﬁ‘@%’ 531 § Begreater,

r axis VIGV .l\/breseC||caSh@y
it is bellqwed thatthe ﬂslqoﬂ@mgaaﬂwlly dlpna thel surfrce th@pltab@cl@er@berﬂﬁ dias

sufﬁ01en€&eg%c§tyg% pr neqa El 1111\9? r%F)twr éeﬁﬁja ish eﬁﬁ’lpe %o rg&fcthe% %late

angle i1 ons O
member FDS afiestauRo edigez 86a¢&thdu§nﬁé plaﬂahbmbaﬁaaeﬂreﬁqmaiﬂy skadyvautvith the

jor axis 1\VB-1VB, and.nor f def i
s e o oo o AR S Uy A5 pnoe

incorporRbEmeS @ Elﬁt@h@fﬁ%&lr 7@19\10{7&163@ PR eeGaRtirréhiPitty QR cdusE Now r om
one anot nor e alternativel y are Spaced at

separationah §uid peepsing 2ff 40 g onBisaEr w8 e PreNpricvaieRRiAdiaca prinklers
located 8?% ntlg}g fﬁ%’i ({:? pg H[re&{%ﬂ? f f?le aﬁ@ P%d%gggee&géﬁd I‘I’]Q %ﬁ] axes

ortrons o ar e
without the efnamhwm¥ tiesoeffacy ueress d)ﬁihqaﬂmvlmmbmtnmm Iphtdero @roviddd bylike

wal | nent. tion,27. of UL and 1626. .
defectoniareg o ARG g BN BRSO BETRE PR h R sageine
of about 3{g8t RE€NE:aRI §abhE BefREen hdjadthiNpiinkRr Waireferabpr apmvalent to the

overt hrow and thus prow de caonpliance with opera

length ofthe govstize araarhgingcstersd bpghearspenklon Axcordingly, where the ‘sprinkler 10
is configured for a coverage areas of 16 ft. x 16 ft., 18 ft. x 18 ft., and 20 ft. x 20 ft. the maximum

spacing is respectively: 16 ft., 18 ft., and 20 ft.
[0059] Shown generally in FIG. 4A and in greater detail in FIG. 6A, is the plate member 78
further including one or more slots 88 that define an opening or void extending from the upper

surface 78a to the lower surface 78b to provide features for the distribution of a fluid flow. In
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1626 where a first preferred sprinkler 10 is actuated
adj acent to a unactuated second preferred sprinkler 10
wo owatiz®sat about 8 feet fromthe actuated sprPekIUS2006/021682

10. Specifically, the straight edges 86 of the plate

menber 78 of the first sprinkler 10 can be spaced

parallel the straight edge 86 in the plate nenber 78

of the second sprinkler 10. To satisfy the

requirenents of the test, while the first sprinkler 10
addition,itBe slots @8 areferablyfihitini aathenaﬁnwwr of the phaty membére/ Srandsixiend

iy B S PRI LTS L RFRSLAPER! Pt i

is preferzﬂﬂ% asdd b9 apantof spded hﬁdﬁﬁwal@ﬁexﬁndmigdﬁidlefdhfecﬂldh of slot elongatlon
section 22.2 of UL 1626. At a_£%?X|nately éfo 8§i8
so as to dsfing palet width Ws. {Theslof foovishh ta4ar Ve beeap raieg TompiiongV-1 to about

0.15. T He%ﬂﬂt Hlikiey vl @R galérrh‘?on%l{ﬁé RaSH Fhind H& b@&(ﬁﬁlﬁé %H@%’i sthBlid}as any

ficirent velo uce a downwar
portlon Qi‘elp’aﬁrl@ttailm the slothlengh@s eth)Wﬂlﬂa definisfg therdoty |8§tcen ﬁ@th@e?aper

e 3R 3 SRS U R348k P B Pt

preferabBt@W0rthbgdarl to théupen ind lvfea swrfaces. eRyufeadblyt, ane gemnm afithoglots 88

t r eat ment can be 1 ngor ted int the te nme
include q,¢hgI EfePNErRS ey RTon P Eﬁfﬁfaqqet%“ e S o taces THa,
78b. ThS SR REs! 2 8praikidr! 18I En Hcﬁﬁ&t‘é%@m@ﬁaﬁh@@vﬂiﬁ&h@ﬂ@@ cBN&RfoRr SO
as to prevent wetting of adjacent sprinklers |ocated 8

lfQUHﬁnﬂﬁ&ﬂﬁﬂ@tﬁ§%@f$h16%@ directions of the plane defined by

ocor Pt s 0 I R MR Sl B

define a pitaightpectidny Thhelot 88 cacfusthemincleddi yomnneat;\po,nmpd; ﬁog brga,mple,
. the sprinkler rovides for a

defining gy BF BB UIG G eropaseree gy PG REBUET Y ¥t qurye aone
the slot @Hgtﬁ@r% barfidl ifivkioRrto defily £&evabdlot. adutaealenithe Wanh @efining the

| ength of the coverage area bei ng covered b¥
slot 88 cgp Varmﬂwwmr@dﬁgwd o enethertsa as fr SURRtpRifa 1yc§lef1§e an oblong
shaped \’f'b?cpifn tg@%ﬁ%tnflé?ﬁbaeggg gg%ﬁf&gﬁ% g&?oﬁ) bt t}l{g “iarrg?( ?i%r%&@gsfhg g%o;c] 88 curve
relative fosone@aqtbert sovas It(ydefﬂﬁ afdircplat Boretor yoid mtbng Ghef :ﬂot q80 oﬂsgprdmgly, the

Sh epneral ly in, FI.G 4A
slot 8 ca 68 Tgiked oy ik b ah ufor an o RORENSE REELGihgBmanicaton

or contiftfou§TWitR t1fd 1edr foRtidh1 aThoE ke ot oaﬁ)ﬁfcbhml@ a@frctlat Bbre portion in
extending fromthe upper surf ato the | owe

commurgeatig MEth ety atght PREOR-d M?fé%‘fe&rtg% Circaiar ppe RFEA S plghss can
define aRfot @chtfl tafisleh 4 Yér tlllaﬁxagldéﬁérﬁ)ﬂlvelé'r%ﬁlaﬁéﬂh% AR s%t%lﬁﬂla&’ltﬂe straight

initiate at eperlrreero epaterrerrber?
portion. eBar@min}vlachsabdnyntFMr@‘\,tMO@émae rncbfdetars@alfghtamcehwe&&em

def i |
oS B A f  E  E pr e
88b. Thexirevlad bige pdrtibi 88lslcanciatludana O(ﬁunaidrsihk et airegatively isdudesa t 0

I th h I
countert@éehl &gﬁggéftﬁ%ﬂyta%o@p\%chig agsezlsg%qpto?tlc\#lsd%bfarryfggl g%oyn\gtry glong its

slot length. For example, a preferred slot 94, as seen for example in FIGS. 6A and 6D, can
include a first straight portion 94a defining a slot axis, a second circular bore portion 94b having
a center along the slot axis, and a third circular bore portion 94¢ having a center along the slot

axis spaced from the center of the second circular bore portion 94b. Circular bore portion 94¢
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0.15. The slot wdth W can vary along the | ength of
the sl ot becoming wider or smaller at any portion of

w0 b@eaBb3s7 al ong the slot length Ls. The wal | s Pef/U82006021682
the slots 88 can further taper relative to one or both
of the upper and | ower surfaces 78a, 78b or
alternatively and nore preferably be orthogonal to the
upper and | ower surfaces. Preferably, one or nore of

|l ots 88 i ncl ude a chapfer a e
preferablb baq 3 @malgqr dipmetes than thgsecgpd Qq;pérlqg% S}@V\é\iloreover any one
of c1rcula? %{e?@@ﬁ afPHMc cziﬁ Bnclddae &lﬂﬁi'éfsﬁ{@or‘hfcoﬁ%fb@l‘é e ccbfHif@y, the slot

itate co iance with the flow coll ection

width Wyaag waryeaieng the @lbt leh@hﬁ@g\mgregfor gkampioghe {'1(;:(9 g(ﬁlg})a\lpyrtme%a has a
slot Wldﬂé)?{lé %eg?r?] mf‘c%la% %o{% ];'t?orn%gll%als g%%c%ﬂg Slofwitth feﬁf&r than the first slot

i near ine a straFPght portion.
width and the tBllr@tlchﬁarmfe ﬁomndsrh@trc halalthmtESIGt wid - dmahlelatrhalp dretsiawidths of
for exa i nj

I l e, . defjning a curye. re specifically, the
the first siggiehband,355p0d gk aEL?fgprﬁ Oﬂﬁg?"’hgygl ot 88 can curve
[0061] @l PRIplehgredlpPite hRRBEITS AcRdBAIRIor Blord feﬁﬁicﬂ‘ﬂla&r&ttﬁ’&ﬂ& REposed
a curved slot. Alternatively, the walls

defi ni t he
slots 88. SVigre peeferehly, ﬁ’émlaé‘bwmb@ﬂﬁemﬁl\%‘;ﬁ e T SRR EAUBTRS DBtHeAly
opposed ?lﬁts%ﬁfﬁ ? é%ft& 4 !7% t %rl.g:)eé anan‘a@@ %cl‘?@ﬁﬂ@ g'ro\ﬁﬁ'o‘fl slof 90,

a portion of
92, 94, 9%ahd sarszl eEtfolrrnorraganbﬁler by wiryidg aoy Dmeoirtb¢ piteivipgsly demnl@ed slot

her o as, to def i cul ar, bor e void:a
features. 5¢ egpigpie b E5PE 073 04 RS Sen B8 bt fifidsining
aratio re?&‘ﬁlvé & 1he Ghdxelfurd rilduﬁ]s&ﬁﬁh@ﬂéﬁelrﬂéinlib‘ﬁ as almﬂrefeﬁad embodiment of
ortion in comunication or contin

ou ne
the platemcoAS, TP ERMAn S PhHeqEst oA el Ut 3¢ riaps & s Foriit gbout

@R Ebdwe O 4il Odhch of the third
0.25, eac %ﬂﬂe\%‘e&?dda %e Ci rcuf‘ go%éy%égﬁ%ﬁg %he siot 88 can

eroup ofdlpkd Medefinin g thinl aratha afhsaout %239 prchthe fourthagroupef slots each defining

a fourth g\p%) g? gﬁqutp%%/i 10'98 fet hf:enﬁrmaé/%sg@lglgé}éﬁfe %n&g? %&lgg where for

exampleSth® thifBgreaof di6tk 04 enciudss ﬁ ailr@ﬂlztr bped pdrtion SBteséribed above. Any

communi cation with and atrn al nwa
given grQupPLEis ifaticlpipbly repiplitllyragialie dﬁsﬁ%ﬁf‘ afoiBe biaf Eembef 7s. The
angular %La&ﬁg beweBR El%tsQ:Qﬁ H g@ f3BaeRN1 0 NG htAE 120 CRIPBRERS Lfdn tBE

natively include a counterbore. Moreover the slot
number $8ts mathergn@mm@/ oa theedesizesl reipg ralatbisdo B %?fwxhngB -IVB and

v oSE TN o, U R FABRL g rons

one anothié?, su€lathat A sloticea enefgroigt ansitarshot @if ingibertgraup eﬁdangdldﬁrl}mpn@d apart
a_slot axis second circul ar bore portion 94b havi ng

byaboméﬁ¥€H@€$£§1Gﬁ§ the slot axis, and a third circul ar

[0062] DO'T%e %fl&ﬁ%n%ﬁeﬂiﬁyf tHE s ik 10 inchhdIRDthe BEJ lptthca(mtsr housing
spaced fromthe center of the second circular bor

14, the cpmrmlam agablsciés ou the corgpeneptsrof ithsrflediaetpr @F@F%}BIC?H hegage from

any mat%%g H%gleddg%gﬁltg%achﬂl@@ shiSdSRTABH oLlab G prBPtEd BRMIEHAI can

provide the requisite thermal responsiveness and fluid distribution characteristics. Preferably,

rDE

materials for construction of the sprinkler components include brass, bronze, nickel, copper,

steel, stainless steel or any combination thereof.
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of circular bores 94b and 94c can include a

countersink or a counterbore. Accordingly, the slot
wWoR@bh3ins7 can vary al ong the slot |ength L3 wheeBUS1006/021682

exanple, the first straight portion 94a has a sl ot

wi dth, the second circular bore portion 94b has a

second slot width greater than the first slot wdth

and the third circular bore portion 94c has a third

slot width smaller than the sl ot

[0063] ot AsvinEbnthegEeioen G leelar BrtsoiEr LAt Biag e described
above caL %%ye]or Tlh 80%?1?1 €8] with e %rﬁalﬂ@éﬁ%@&eﬁ%ﬂé&&ﬂ 4468801922 afdd/or the

irs ametrically opposed slots 88. re
outer hoqsrrgflétcab [by ,pattlmétl]@l magees frsdistriburiag flatd in @gesidensiabdwalpgunit so

that the sgggglﬁ_gq ]é) 1s gl?%ggr%e%ttss?tl 1@ re@@r@%%ﬁg g?pglgbﬁu?rbkh%glfont&(ﬂgal

distributioh @s) ULl 161608 6ctidn,2698quidd plabifig derscleateyt spmldderdlﬁ)e)ver a protective

aensub g e et S an ok OB B S pOH b 75 s
I-IV. A%étaﬂg@la?ﬁﬁ’tto? a0 qﬂeﬁi‘fﬁat & ifthQtardaan Gidurd £C eﬁﬁlmsd@lﬁdﬂanm ater

lo ré ive to the maxi mumradius of the plate

collectionpartseare Flaced oven the quedipet(e-&d qBadseHilthhbof th@Pmtt‘f?é‘Vﬁ prg go that each
square fogy n?t?l gBadaer};t ¢ g&@l ; s Qc%} fh otfpﬁe %%Ja?et fogf 89@ Bir pen?ent

i hes rati o o each o
sprinklers tBe ®adiise glletor pin is blghsfe%eﬁlw a genmegally M@@uhdg phthe dest area,

as seen fglgq}q%%%#gl %Iéﬁ 74§d a[&ng:g{;rz%gp%é% rggr%ﬁ%ﬁ%: I;fl"ﬂc?t}c? 09 a‘cqverage
width cwf a% Rerf3th 1.0ASse8REFICRTC! rurmaﬂbt Qﬂrekhlnplal l@feeﬁ‘bﬁtﬁ)ﬂeét 18 feet
dditional features may di stinguish the Iglqrou

by 18 fe@jf orgzooﬁe@t by feets &heégpgphﬂ, gf the iqaadrant 13 gqﬂgbal]éfft & pnsrialf the
coverage lgen%tﬂ EL“%%%Q w%ltfl G H%ng?flf fnpé)ﬁ&lf 7B c@%rgﬁeﬁﬁfdt}p@w where each

ts Is pr eferab
square f(ﬁlﬁ of ﬁrélqtuadlfayt is adveld!d by mllscptquana@fmne sqhare ﬁ@cﬁ@@aﬁﬂfﬁfbﬁ top of

The a S bet
e ol bt A B BN B 2 B Rt SR e e
amount bﬂ"ﬂﬁl@ GoltcidAs afid4a% .00 hellsis Per @thuspse isqgure Boafdraey bthe
he major axis |VB-1VB and,_m nor a

C
collctiqpren Py haRe e AP0 GTEOUF08 PAFSOF GRIBPUERTS e o least
0.015 ggngt,sle;%eq%g %F&?la%o@not her such that a sl ot of a one

of anot her group are anqul spaced
[0064] apa’[ntacctwdembo M\tlthfth¢ teetewa‘@egtr&@eﬁle( sutpble[fge g]ltl id is supplied to

the selecﬁ%{]s)prlfgler nstg?d F] (S \tzv{tﬁe th%%htlﬁ?%relro l}e%eglr @&F&'gl'a'ﬁgmg ri'l‘?ch

usi ng
internal dﬁlﬁ@fﬁ? :pipe]v@ith amct“lthhghmmmmmat albstdntiatly ﬂieesame internal diameter
apabl e of

e fromany nate

s the g g RRSFIcHEd SPRR0- 1 BTG O b SF ARG PO et o he
completiA® R B! Bl vk chl&Yé th&olleBEioH Fdnt €P {RWeliMated by the square

responsi veness and flu di stribution characteristics,
like gridpisstheasatsidyto determine if the amount deposited complies with the minimum density
requirement for each coverage area.
[0065] As promulgated by Section 27 of UL 1626, a vertical fluid distribution test provides
for an arrangement to determine the vertical fluid distribution of any sprinkler suitable for the
protection of a dwelling unit. In the test arrangement for the residential pendent sprinkler 100,

the sprinkler 100 is placed over a center of a coverage area CA at one-half the coverage length
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materials for construction of the sprinkler conponents
i ncl ude brass, bronze, nickel, copper, steel,
W@ L@NBwSs steel or any conbi nation thereof. [ ORGBPS2006/021682
Accordingly, the preferred deflector plate assenbly
42a and its features as descri bed above can, al one or
in conbination with the remai nder of the deflector

assenbly 42 and/or the outer housing 14 can be part of
the nmeans for distributing fluid in a_r

A ! _ ?S'%dgfti @l o ceh as
CL or widteCWi (Figueasi A el Tl threoverses ep-ef suiiahle fisgsfighting fpid pue
i L) § i i ' ing teste
water is éeﬁ%/{eli,e:a %%{hlg gﬁﬁ{ﬂﬁ&ﬁm %E%&%c;%e,dl@(%@ ratd With BR HPALKIEPTE Bling tested

est, ection 26 requires
via a ondPinale infegndl éanseéreipee dWafer Collecion [1:0s of ere-squpiedpeicareaae placed

area sub-di vi d into four dr an i . .
on the sgien v ol it B i 0 LBHPRPE B Mo g don nones
below a hothMallyeigtBétl HRibht By@utral§ flonweilingadhadration bf thesest Htterd
. in Figure 7C. In this quadrant, Mﬁtqr CO||%¥tIO .gggs h
minutes af whiph peinthe yahs mﬁt@qﬁ}gaqa\gfﬁge @esagho aggmegﬁ to) Withi inches

of the ce%lht}lg C??gh%:ss&tiﬁé/@délfgglgdcﬁirageg laflh@t@% AL Eark® A sqBhre! d¥€h of the

IS cove ect or pan of one-squar e
four waltsanist be atted=aith pelaaie fitve pencentlof thesprinkler flayp Bhepatbe coverage

. collector s eight feet .
s Pt FuEb A 3 PELEGR SRORE Ll
collecte(Z tglate i}rg&é&ﬂwget" a%?vazggagr@gtnﬁiﬁmnm 2ib¢mrgee;mf_ﬂper sgfi'unkte; &0 atthe
\ W A i
rted SoaryglecANasES P iaE Re P TP BF 15 Trep aa e,
perimetééﬁgg@\% age%lfela?@A'f eet by 20 feet. The length L of the

rant I's generally the one-half the coverggg
[0066] | entyt utilized Bortlisttess, the d@ﬂecwiagse@b]yeé}.?dpq:lydlggg‘;qqséq)tﬁ 88 pEthe plate

verage Wi dt . 26
et RSSO A B R Lo0f] s
perperlclfcfaﬁitf1 tcﬁt]!;he &amgtali’mﬁ b4 irt exdercth lnléwt:?fnamlrﬂmlﬁ(i)-@vt b?ﬂclﬁag een
~ _eight feet, bel ow ener i i :
sprinklegigh dheayeraioBs Eat Sdoanaor Loe2p Ifepielfrduitafiembg 78 n
combin%cg)ﬂﬁ]ﬂthq}l@ ?rlo%lti!oﬁ RienftRF 60isHeliovenes poRidarter £ afficibarfiady

e coll éction pans except that no nmpre tha}g fofpr her. it i
distribution dvee thiedest payrsagecireaparpengishlar torfhe fopgitpdjpal gxis| fegs (Further, 1tis

believecgfglgt(])t?a g%kulégsc\(}sefsﬁrﬂ{eﬁgbp\gé 1? DEforsOYR &0t aSSEIQQMZ dlldws the

wat er or anot her suitable
sprinkldril0 €o priogidt angpértingifiow rasepfHihiredn gallank peswireits €d gpm) of water at

soers e o 434S e A b BB gt

that a d¥stt} oPat Tedst §.05 gﬁmhﬁ\ﬁfrmncaia peoviidedtto Atowdytanet ofalol fizettblyd 6 feet
sane i nternal | ameter as the |g| et 24 of the sel ected

under atgast el horizargel distributénititiof N oto2bhe test is
[0067] twef Yed 1{;‘erea%géﬁgest@ﬁbécﬂ%atlﬁlgg?fo%‘de%rbpﬁflklt:ﬁﬁerf(ﬁﬁﬁancetiﬁ €he

wat er colTecte e col ion pan CP (as )
preferradispiinidat Hchavingt dvaismakoperating dograf dgventeengalians dar meute (17 gpm)
ina suq%?sitq | %ggﬁllil]‘;li)lﬁti}l% a% e %es%“afgroasij»ﬁesauﬁg ?é%'t icn%ﬁ (Yﬂ f’tlk i@ﬁ.), and a
minimal operating flow of twenty gallons per minute (20 gpm) for a 400 square foot test area (20
ft. x 20 ft.). More preferably, the sprinkler 10 can provide a minimal flow of seventeen gallons
per minute (17 gpm) in successful fluid distribution and fire tests for a 324 square feet area (18

ft. x 18 ft.) at an operating pressure of about twelve pounds per square inch (12 psi.), and further
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requi renment for each coverage area. [0065] As
promul gated by Section 27 of UL 1626, a vertical fluid
wale@bnsperi on test provides for an arrangenent PEDUS2006/021682
determ ne the vertical fluid distribution of any
sprinkler suitable for the protection of a dwelling
unit. In the test arrangenent for the residenti al
pendent sprinkler 100, the sprinkler 100 is placed
over a center of a coverage area CA at one-half the
provide mﬁﬁmalg@ovlr efigten (sl gationspert tnin @2 Fepm) & aAA0 aqwbré B)ot ¢sfst area

0 xR P B A bR N Pt 5
operatingSpre§sufd &chbbhtons. 7 @ie with the sprinkler 10 be| ng tested
a one-inch internal diameter

[0068] c.oPrades lonaiandentiven AU liaHBI Bt hALHA de pisaralsaRe
performetdrlﬁ a&o?@i'n%:@gﬁh R3Ltidn¥R ¥ ?626‘ fol 1R phéFSirePdrRibdiBeritflatn

pan is six feet, ten inches below a
partlcular; carﬁra &st wnd:egje;tfofméei while slginklem lgémbmmtheytempgxau@g in 3 }@Qatlon of

durati.on of the Le n
the estagigoifg ey R b BTk T D1 BB Mg CE LR ot ara
can be C(\Mstrﬂcttéld v]gfi&h itheChteferred V\;}irh&leﬁﬁl@ Insglied intdoeordare |v¢1tlﬁ$i:ctlon 28 2 of
gn flow rate. ere the coverage area is sguar
UL 16260 A s 8 eoRAciadI e SrBRIen L) oo P areres o gagh rated
spacing 44 sé@mﬁ@c{ &P iftkallafibn ?e%ir&’ﬁér% h:ﬁle o MBRtBar R HEMEIAID

a Is rectangul ar, each of the four walls nust be
operate, B\B:htﬂe?d il thi maxpmup smpesztate tige inchesrhsln thesriliagebie topad

1ocat10nsdg?oeg ﬁlgteéx%leé 60?)%;@'16&(3h§ tl?eelﬁgﬁﬂ]{umtﬂﬁﬁ]iﬁ?rg I dﬁ%e?énd one-qélarter feet

spri ow r at
(5-1/4 ft()fabdhhﬁhé ﬁsasrcbhmm hel exﬁead@OQtﬂ' norkekered t1 BOFESot inerd thargarty Cwlhtlnuous
t he wal |

oo ming B3 g G BB G AR 58 i

surface S@gﬁgg@ﬁeé@%mm{%m@g the slots 88 of the plate nenber
is believed to allow the break up of the flow

[0069] st rscapreferabhivcangedied perdeat suinklst, thesppiakise Hipryidgs fargs much
vertical és asé%%%qgrﬁﬁvéﬂﬁo&%bbﬁ %)Flﬁﬁ o bfbul ?ﬁeﬁm éfg}%}fﬁ)oﬁf)%mch when

sprinklers in e operational” test
installingehetsprinkl&2in (afsptlhkléxﬁé&@temﬂﬁé) rpha@ﬁ@ﬁoraet”diepl Ipisteairop nbleis vagical
. in combin t he ecti r IS
adjustmist R e Ftetie e B 3G PR B 1y TOb s be out to
enﬁueaqkﬁﬁghguﬂm@m]over the test coverage area perpendlcular
to the longitudinal axis A-A Further, jt is belj

[0070]  hdiinalyebacabseuibeareraed cmbedimenint thespriklss | Gare able ﬁ%PaSS all
of the pquﬂlngl‘g# %stsax%sﬁm % ﬁ‘]g MS Ql‘f@?&ﬂ-ﬁe& Q{ﬁnb&hhﬁﬁts R a{b@e to be listed by

e an o eratlng OWF Irteen ga ons er
a hstlng lauﬁhutlty, §ukB agpfio exainplea L8y, fertdesign @prémauallatgmmselsrsvd@tl@ fire

i 9 RSB DAL R, ARl pallof
preferred @lﬁbédlﬂleﬁlf offthélispﬂmk&r DO oati, tiedl rdslertial fiveepragetian atent, ad fer
NFPA 1f3 13D 2}/1(1 %ng perov1de an optimized fire protection at lower minimum design
pressures for design protection area of 144 square feet or greater. Consequently, at least the
deflector assembly 42 alone or in combination with the other operational components of the
sprinkler 10, preferably provides the means for distributing fluid over a coverage area of a

residential dwelling unit. Thus, the sprinkler 10 can be installed in a preferably wet residential
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under at |east the horizontal distribution test of UL
1626. [0067] Moreover, the above descri bed features
w@e@sila®sa sprinkler performance in the preferPerus2006/021682
sprinkler 10 having a m nimal operating flow of
seventeen gallons per mnute (17 gpm in a successful
fluid distribution and fire tests for a 324 square
feet area (18 ft. x 18 ft.), and a m ni nmal operating
flow of twenty gallons per mnute (20 gpn) for_a 400
sprinkler sypieam & dasotdaneswitla thsNFP20Standargs tEG)T‘P"tldf) a Sigple fluid density over
a max1m1ﬁ1§ géyee%efag@ %ae%f{bggﬁsaﬁalrg Ee%r lc]:%rn? %}ﬂhcﬂtrtﬂé/ %ﬂ%@lk%ﬁ E%) 'th{]@}mmmum
dischargesfloe 86 bfidbolut ﬂmdeedlgsllasns tpat mmmtee(ria gpmo end e stisinfupr desigd1 an
square feet area (18 ft. x 18 ft oper.
operatmgmr%@g@roé PULSEVTR PR RPE SPGB g%& Jase SPHE‘%‘% 13 addition,
the prefeﬁ’@d sﬁrbﬂkﬁ?dofch’ﬁ bORKRINIYVindGesddhitinl :fﬁﬂlhkfek oytedf fdr\wendxymum
gal I'ons per mnute (20 gpm) for, a 400 square foot
coveragetaee;etof abeut 3245qpare feet, Zoyen ﬁha} tb&tspnlélﬁ%r Yohean @mer’é@ﬁnum flow
V2R fRISurk Hedi &1 Aebetrdds aBBut
rteof S e B e ARHERS MR (e B L DB Bl 8
twelve pddmds pdm;qeard ésatr (1D esi) dndufuctheti pwndebﬂxr aomamm@ms;ovq@gmﬁa of

o e 5 R BB SSa 95 SEE lm ov
rate of abolt Rty gllods peraninlifeq20 g5h) atannibinpe desigmpdssurd of about

sprinkler 10 to linmt_the tenp ur | ocat.ion o
seventeey pundg 9er vt 1a¢h @< peiy Morg %’Pﬁfﬂiﬁ httg‘? E’&’%f‘“@@’é‘m Wrating

design p1%§suiles°tfhe P}e&é@&p«?}ml&\@‘hﬁmﬁp@dﬁ' Hel Bifikddin tRe 8&8dn FTRApOARLIBE

consttuc he preferred sprinklers 10 installed
system formoaemgsr atam 0£324 sqnargdest pngreatsr @ approgimately @ fifigen pepcent lower
conduct

design prteéﬁ%ee glg’ Eﬁ’% I fesy egtzag Iji'l\@% rm f%;é %40%5&%@&%@ éJ #nﬁﬂetr 1% yrowdes a

preferred Jb@lde%ﬁ& %{dﬂilﬁéi fonpiloegting @mt@e laseaitineg cam;ar[gei fromrehnutt 14g square
sprinklers oper

e oii e s catrake o Shats (0L L BN 2

minimurh Sﬁér@t%)g ﬁ%&h&&aﬁglﬁg %n%%u@é@&ﬂ%uﬁ@% s(dard 6RE)XS at{dut )

I'mum t enpeérat ure five and one- quarter f eet

seventee(x Hourlds pet squarsiocle(T Heps). ddwe petfenred dryiceard msthosidpier pegvide
for disc elg&:r%?tg %lglgcgf (61{1%3 {B?l:%lﬁle; Q&EI 1B a%W 1aR4Q WerQbBHtttﬁlrteen

I"fmum cei | |ngt ra ure
gallons peR@linietv atdut D@ gdlions gdsrenﬁnmzel(w 2 gpmy amtdistsibating th@ﬂuld over the

exceed 5000F 6 69 a prefer
e SAE PSR RECP: S B008L 5,8 B oL AR TR
[0071] m" @he‘{s%f%ier@émBleﬂl%ﬁtrB? e s}gﬁﬁﬁlbﬂm fsISREWR b@des&ﬁoddﬁﬁ WyédFire
3A inch and prefer about V. inch wh

& Buzldzwgi ﬁr@ducr Rgta %eéfiﬂfieﬁ ki BiRepidertfiod fpneneerl esget SHrineys, Flar
Plate 4.9 g l(ﬁa‘ﬁ{.l%/rg ZBBG?WFJC% r?(ﬁ'atqa HPits Jﬁfré'? Yl@trv\}] l%ﬁleference thereto.

Nt can e accuracy fixed pipe
Shown hém\os aahbudyted eumﬂa@@ qﬁlﬁmmanmutﬂomand reSIdual pressures for the
preferred sprinkler having a 160°F (71°C) temperature rating for various coverage areas. In
addition, the preferred sprinkler can provide for a maximum working pressure of about 175

pounds per square inch (175 psi.)
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ensure a proper

the preferred enbodi nents of the sprinkler

w@bioe/183@5pass al |
UL 1626,
listed by a |ist
UL,
spri nkl er,

installation. [0070]
of the performance t

ing authority,

Fi nally, because
100 are
ests regPCT/E6200§021682

the preferred enbodi nents are able to be
such as,
for design and installation as a residentia
as defined in Section 3.6.2.10 of NFPA 13.

for exanpl e,
fire

The above described features of the preferred

[0072]

enﬁddehent of the sprlnkler 10 can, |

n a residenti al

Maximug G5 BRI T

R s

Mi lﬂﬂn@ﬁ‘fbwl@ﬁm) &
6ﬁes AN @;%ﬁ‘fe'mm

CI nn hrDCCI ‘

L ——des
12ft. x1¢dbare feet or }Lg

14 ft. x 14d% | ect or as

1|147ﬁ47 alone or

Iyll I
tfnr_

f‘r\ncaﬂ rent |

3 M/,“’/'(péi

wulu\_quu y
I

1
n I"

1 T

16 ft. x 16tfher operation

"4

L6 #onponent s of the s

1eviea:
fay
p

13 Ar (P?i

18 ft. x I8rfef er abl y provi

d8&. t he neans for disl

wm./rm (psigi d

20 ft. x 20€r a cover age

adda of a residential

2ngirhi /18- Tbi)

Thus the sprinkler 10 can be installed in a

rably wet_ residential sprinkler s

100731 e Gorlad MERvidea ot PSRBT RIS 215 S 0% pfbfegred sprinkler 10

and fun@ggﬁo@ﬁ@ Tebdthed HRNRAILAOWRRE afd SFbktHETIEOPREARE ’Blieq&oﬁﬂed
squa e feet or less in which the sprinkler

minimal {lowi mesramd efpesesfreer ryessiites gary dicebegrediy @tsp’flﬁlF 2 Hb‘r‘?eg t0 protect a
( flad8dhat

s BT 05,001 202 BB B st

dlstrlbutidﬁ@bnsi@I forvihe @dtuhbcolvbmgs aea.nkl er . t he

[0074] | e %Lentg? a{ers)%rlﬁlq]ilwpgl? g?rb&s?l%sre h;arege nr%e g% certam gpereferred

embodirRén®e n@hedB9 Hod %4t Skl alkepatfon s tand ghanges foliad déshﬁbed embodiments
sprinkler 10 can deliver a mnimmflow rate of about

are possibia/eitheué densalingiiemskg sphpis dne sqorv of thPresentnKIIEOR, A described
herein. .gi%)rgﬂ ﬁ‘? H ﬁd?(ilthgpl‘ﬁé' greg \(/@nt%l'ﬁbg Se BRfited @B AedcRibb
or a maxi mum cover age

embodirféreg bon‘thahohnvefthmﬁﬂlrmnm@ﬁnsdqwaﬂle lénguageoflre follogjng claims, and
E%IVGH %hat the sprinkler 10 can deliver a m ni num fl ow

equivalentsithergdt. ahout twenty gal | ons per minute (20 gpm) at a

m ni mum desi gn pressure of about seventeen pounds per

square inch (17 psi). Mre specifically, with the

| ower m ni mum operating design pressures, the

preferred enbodi nents can be utilized in the design of

fire protection systemfor coverage area of 324 square

feet or greater at approxinmately a fifteen percent

| ower design pressure than known residential fire

sprinklers. Accordingly, the sprinkler 10 provides a

preferred device and nethod for protecting a coverage

area that can range from about 144 square feet to

about 400 square feet by introducing a fire fighting

fluid to the sprinkler body 12 at a

In addltlon
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m ni mum operating pressure ranging from about seven
pounds per square inch to about seventeen pounds per
wa@owanasosnch (7-17 psi). The preferred devi ce BOmUS2006/021682
met hod further provide for discharging the fluid from
the sprinkler body 12 at a flow rate ranging from
about thirteen gallons per mnute to about 20 gall ons
per mnute (13-20 gpn) and distributing the fluid over
t he coverage area at a density of about 0.05 gallons
er square foot (0.05 gpmft2). [0071] One
WHAﬁrI w&g‘bodi ment of the sprinkler 10 i s shown and
described in Tyco Fire &Buil di ng Product Data Sheet
Series.LEl] srden ne
L AeredeRi et oS Rl SR ROTEE T BAElbn DAl 862 BhEine from
about 144 quaresfe@trtb lab& it Y100 86 1®iré fay tHe&bﬁﬁldBlOc&)mﬂnfsn‘gt 0. Shown

below is a tabul ated summary _of _t m fl ow and
r esi auapterhusinghading gp “trﬁes%faé? Qﬁ‘ﬁ %?F er havi ng
a 1604k4 e)( Zt]leaggaﬁlﬁﬁp&gﬁkbﬁ @mﬁﬁtth@éhafn@ér Vid bodyaving an inlet and
coverage areas

tion, the referred sprlnBL@
an outletspacep rng ddorfaiudinahasts, ﬂmﬁuﬂg&h@v% agpr@ggg,m glegign Syl flow ranging
from abqug%o u%gﬁ? pfﬁ%‘l%u%r L & Ab?ﬁpwfe&t&%aﬁéﬂs r%[ﬁ 0idad (l-gaﬁd gpn:l) and the

rovi des tor vari-ous rexl mum cover age
inlet havg@ABiniAtimtdasigp t@heﬂmdq)r@spure ndoigng ficin abpalit Sewenipernds per square

rovi des preferred mni, es and op erat
inch o apprheehapicet 2OHTEL PRHEISBIRU el TAoH 6 DA P B L surfce
deﬁnmg%gﬁﬁs%gévoz%r BF ESRMOSRatfH beh s theinles 8l thebutlets P r I n kI er
d t'o protect a coverage area havi ng di rensi ons

| ess at Ieast ooe gbide msarbet s 3 praxienl el ¥yl adistplendn g proximal
d e
end bemgrcgrgpl'igc{ ﬁ)dgé ?5%&#&&? stqpé}ﬁl' ﬁa¥1n%?ér}3§é:ﬁﬁc AW RenCRLEIV & BRh

e present I on has been
outlet indiifecfiongehlled tolthe khgivediod akis; @dr tai n preferred

enbodi pents, numero Iy o I
o BFE BB B0 Sy AR B o0 e
the defléttdr AQUIbAERAM Y ddngleli kO et digal pd of e anidas ©ﬁ¢) guidé nieber so that
present i'nvention, as described her C q rérgheyf
the defldctorihgs 4 firseperstépn distal afithe prtlek@itta reﬁvémsawnﬁﬁ%ta (4 the Lirst

jfed enbodi nents, but that it have
posmont%lgd%%% (}rgrszstgngﬂde ﬁlﬁe by the Ianguage of the

foll owi ng cl ai mplatamgnmdgui val ents t her eof . WHATI
CLAIMS: 1. Aresid ntla
fi
sprinkl er for HEJFY }"é‘ fB‘FfB'%eéc%“ ér’r&%%heg@g%ﬁ@éﬁge ang fo e g -
proximal §1§H’ﬁc@ benstantiddy snbpoRallte ale 10piabinal axﬂ%ldwarwdaxf@et&om the
t he sprinkl er conprising: an outer u3|nlgt ngf g aj
outlet amdm@ptangﬁag@@s@be the ﬁ)@)xgn%lﬁmrand ort ogonalto the longitudinal axis,
the distal surface defining an oblong perimeter circumscribed about the longitudinal axis and
further including a plurality of slots substantially equiradially spaced about the longitudinal axis,
each slot having a substantially straight portion initiating from the perimeter and extending
radially toward the longitudinal axis to define a slot length and further having a slot width, the
plurality of slots also further defining
a first slot group having a first slot length; and
at least a second slot group having a second slot length smaller than the

first slot length.
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a body at l|least partially disposed wthin the chanber,
the body having an inlet and an outlet spaced along a
WO ovgilswdi nal axis, the outlet having a m ni nUPCTIES10061021682
fluid flow ranging fromabout thirteen gallons per
m nute to about twenty gallons per mnute (13-20 gpm
and the inlet having a m ni num design input fluid
pressure rangi ng from about seven pounds per square
inch to about seventeen pounds per square inch (7-17
2. TiRsiprinklet beclbiady, wiredintierrdatamembaeandshe preiestiae meibagdefines an

) passage fo 0 i cation bet inlet and the
mtermed‘éi?tﬁu%g?evg%/pqsﬁ‘ggeﬁwg}?@ﬂ@Bfoégnﬂeaﬂgg};ﬁﬁig\lﬁ%gs'a pr oxi mal

end and a distal end, the proximl end being coupled
3. ThOsprinRlcp 0flvlamng, wikeeeid iist inlermatiath awifavg inabides e digstgortion

novenent relative to the outlet,.in directian.par el
orthogonglgo thedlopginglinal aih s sggond poiien oblisile SR E?ngﬁr%@% A
assenbly for distributing a flow of fluid over the )
4. TRE §5:BKI R Of BaRR2, Witkeifl af least aqortimstind plats edemgbec burpis dlak distal
to the distal end of the at |east one gui de nenber so
surface. t hat the deflector has a first position distal of the
outl et and a second position distal of the first
5. THE a%ﬁﬂk?é} of EAfn 88khBEh e ROttt Membed Hadhrgie aligpédatvith the
menber; a projection nmenber coupled to the plate
longitudinsirexés; thecrotralfaving aesubstentiabyiplasar i fasmagshe Bioxagljsyrface, the
. . orthqggona Lt Udi [ fréltie core,
projectiof i st rofoli P RO Bhbo 2Rt BRBeRtiby ok

surface dista

the at leaBt éh¥éila@tal siendbacdefming the iargediate sutfacehe | ongi t udi nal
axis, the distal surface defining an obl ong perineter

i rcungcribed about t | onqi. [ Xl t her
6 Thnepanag A ar ahriey s pEH Hep e RS rtalt
circums&@iBed hBslit Md ¥ngRARRNadRU b en biliyyietsudiceatlativé slaneach
slot having a substantially straight portion
perpendipwlpx foghe ggitidinglekis: peri meter and extending radially
toward the longitudinal axis to define a slot |ength

7. ’["’bl@q FiMatN eIV, ReRinstheblavd Hédbertifdudus dt Rhdtloyie afcuate edge and
S o{)s also further defining a first slot group having
at least cne fsipsgantigllpstrdighigdee. and at | east a second sl ot group

havi ng a second slot length smaller than the first

8. ﬁ‘{e%@rihlﬁ flidm 7] MheRB thB Kl Bhst Bhe &rcddteedge iWhRIced frofke
pl'ate nenber and the projection nmenber defines an L
longitudirmat exisreat] the et kest bac sraight pdescwbiantiglly perpgadigplasiorthg loggigidinal

. di stal surfaces.
axis.

9. The residential sprinkler of claim 1, wherein the plate member defines a center point
along the longitudinal axis and a maximum radius circumscribed about the center point to define
a circle, the plate having a first pair of diametrically opposed edges disposed along the circle and

a second pair of diametrically opposed edges each defining a chord of the circle.

10.  The sprinkler of claim 1, wherein at least one slot of the groups of slots includes a first
portion having a first slot width and a second portion having a second slot width greater than the

first slot width.
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3. The sprinkler of claim2, wherein the internediate
surface includes a first portion orthogonal to the
wo oovgitsaedi nal axi s and second portion oblique POT/UR®06/021682
| ongi tudi nal axis. 4. The sprinkler of claim 2,
wherein at | east a portion of the plate nenber forns
the distal surface. 5. The sprinkler of claim2,
wherein the projection nmenber has a core aligned with
t he | ongi tudinal axis, the core having _ a substanti aI.Iél
11. Tb? residentigl ﬁpmlggl(?ﬁ qulapﬁé, W}{lqgglpﬁg]eagttﬂnp gggh’e p?\ﬁghty of slots includes

a substan Eél?}é?gt%uiléi‘ o R Cothifuhi@ton Wit ﬂ'l?isﬁfgigﬁtt pdrB&sS tthe‘l!'il%ultalrr] }éortion

er extending radially fromthe core,

having a wiidth geester thea theisteaight pemsiober def i ning the intermedi ate
surface. 6. The sprinkler of claimb5, wherein the
. h el . : _
tIsIOf
2. TRERLALASRIBRY ( E0R MLARE ACEEREELeho
disposed betfear ewo ebosstafie ptadslgerquendi cul ar to the
| ongi tudi nal axis. 7. The sprinkler of claim1,

erein the plate, nenber .incl | 3 .
o LB R PR AR 1o 8 o
lower surTite, P ﬁollﬁfglﬁt(? lof @Ibtsdieﬁigdrfbr]c?ned\m d’queqilz{te hi”eﬁllﬁg _alicb]aash sl_«mextencjiing
arcuate edge 1 s spac romthe ngj t In axl n
from the ppper avrf?@ag fheolﬁafelg%“fé% At leasi gae %&Iﬁ%gbﬁ#%f’? ylots including a
straight pRR{ddCdiaCdilcalar poitibR®h doiiBdiston Hithaké Straidht pbRfon,

residential sprinkler of claim1, wherein the plate
menber defines a center point along, the |ongitudinal

14.  Thepryingdey of cleimil Aunhereipithecicnior porkieR insdifles pigEast ppreot a

: BQiBLidio define a circle, the plate having a
Counterb%%égﬁﬁaﬁt of diametrically opposed edges di sposed

along the circle and a second pair of diametrically
15. Thppseleutial gpdsklenefielaimflBnivhereia at leestone of theapperand dower gurfaces

s TR B g OB S35 08 3

angled rldtivetto fHedfirstplaieh and a second portion having a second
slot width greater than the first slot width.11l. The

esi dential .spri er of claiml, wherei.n at.le .
t6. e N Cpefed M6t 5 wo fhhise e ety S
perimete€bdgeWf &ie Fl@tetnhddiber.n comuni cation with the strai ght

portion, the circular portion having a width greater

han, i he strajght portion 12. The resjdenti al
17. Tilfs FeSilenaal SBYnKFEg LA 15 BhesF i the DADROG FEmBF e fangie
circumschibinglthé b@let Sh@HPinn8r housing disposed about the flange, the inner housing being

coaxially disposed within the outer housing and including an inner surface defining a chamber

extending along the longitudinal axis, the proximal end of the guide member being coupled to

the inner surface of the inner housing.

18.  The sprinkler of claim 1, further comprising a cover plate assembly having a first state
coupled to the outer housing to retain the deflector assembly in the first position and a second

state detached from the housing to release the deflector assembly into the second position.

19.  The residential sprinkler of claim 18, wherein the plate assembly comprises:
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di sposed between two slots of the second slot group.

13. The sprinkler of claiml1l, wherein the plate nenber
whaweassoapper surface and an opposite | ower suP€HUS2006/021682

the plurality of slots being fornmed in the plate

menber and each sl ot extending fromthe upper surface

to the |l ower surface, at |east one of the plurality of

slots including a straight portion and a circular

ortion in conmunication th the straigh orfjon.
4. %ﬁ@tw'glmg SRVER=5ne 2 paming el Rl BF pllsgrembiy to
the outer rﬁgﬁstn'tl% thd I@%lilﬂﬁl% ﬁe@xﬁe Ha$@g ban Aer Qfrfale BORIALH BAsSoeRAY with an

rsin he resSidential sprinkler of claim
nﬂdandhﬁpumnspgxﬁahmgmgdsngbﬁéwbmﬂ%he upper and | ower

surfaces | udes a t fdelSto

o B R ybRPFiFaPRE g
support 238 Gbeudal 2 [kl alﬁortlan bfnﬁe ﬂeﬁle&tor phwmhly Whin Thepassageway of the

residenti al sprln r of cI m 15, wherein the s

retainingsiots, P S0P Bt RPN therag hireamins S PO Sorf i F Cover
plate to tﬁ{‘?e,ta%lfi}% SlebRI R dcentlifle odtReof @88 kédahinkalees@r i Nkl er of
clal m 18,

wherein the body further conprises a flange
ci rcunscribing the outlet and an_inn

h
20.  Trspisisaidnl spouflen oielaimaigwhereindhg thygna ?ﬁdfsgﬂ%%gg EpuRyne is at
least onepsgﬁﬁ)éf %L:Ill%ntq{a%fﬁ%%ergtl%&ﬁbgutt A& &r). housi ng and

an | nner rface defining a chanber
extendlng al ong the longitudinal axis, the proxim
21. Tén descdentmspgukldreofrmmé? okshe plpve @lﬂ@méd?vhf‘éelfl Fhee %Pﬁﬁléle has

t st S {‘§6 j:ou5| ng. 18. The sprinkler of
ompet Bfg g_L ‘ising a cover plate assenbly

havi ng a flrst state coupled to the outer housing to
22. "Hhelrmdentﬂdespdalﬂbleaz&amw oas sketbimg 18r2 1, wherein the psésasserally further

and a second st te ing to
comprisgs A £16CHOR ﬁ@m&etf’ Lt ei'p lgg I%mgjo%‘g? H?IE E;eugecond

position. 19. The residential sprinkler of claiml1l8,
23.  THeessidentiblspripklat of aysanbf ylaiosnBrls ehewmin anel surfacg of the outer

sl eeve a couplin mech ismto c e pl.
housing sBERb Jrvi. T GO B TR AGT ReE e S e e gdfg&ifon o
mate wn!ﬁQHé f?lgeaa'i‘)f 'tH’é"iﬁﬁer%Hffft@Qﬁ tl@@fuk@'hﬁ@l%passag_ewa)’_ with an

Inlet and an outl et spaced al ong the | ongitudina

axis; a cover plate nenber dispos
2. Tharpbeierohong oheobs AT 1ol BOSOTINS ARSI Srr e fidiagy @ fuid
dlstrlbut?cﬁq lhaﬁ&h g dps‘?lrllgdt%ﬂtdﬁésn?rqgr 1€ hlofetedlar@Sia A8 iantt With UL

ass geway O etal ni ng sl eeve, the cover
Smn&nmlﬁkhﬁmwbbuuﬂﬁg a thermally responsive coupling to
coupl e the cover

25.  The sprinkler of claim 24, wherein the protected areas is about 256 square feet (256 ),
the distribution density is at least 0.05 gallons per minute per square foot (0.05 gpm/ft?) in
response to a fluid flow of about thirteen gallons per minute (13 gpm) and an incoming fluid

pressure of about seven pounds per square inch (7 psi.).

26.  The sprinkler of claim 24, wherein the protected areas is about 324 square feet (324 ),
the distribution density is at least 0.05 gallons per minute per square foot (0.05 gpm/ft?) in
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plate to the retaining sleeve adjacent the outlet of

the retaining sleeve. 20. The residential sprinkler of
w@b@e3387 wherein the thermally responsive coR@I/UR06/621682

at | east one sol der elenent having a rating of about

135F (570C). 21. The residential sprinkler of any one

of the above clains, wherein the sprinkler has a

tenperature rating of about 1600F (71 0C). 22. The

residential sprinkler of any one of clai

response whe flaidrflavhef ahout ssvepiessrasligns ReF e &Urﬁmnissa@é %éﬁf_%‘fofning fluid
pressure §{ &bl %&\%&Hﬁ.ﬂ& fef scﬁﬂ ?éin[:l'?FlZ?gﬁ}.e fromthe retaining

eeve. e residentia rinkl er of any one of
claims 18-22, wherein inner surface of the outer )
27.  Theswinkler ofickhinues veherdin thedrotested areriis PPyt ABR BAIRFSfrigH00 ),

T
response 2¢ta flliIEfl@POT abolietwenty guligpnopee nuhute (2 gmn)l@daa,inqménggnid

t he defl ector asaen‘ol defi Hgﬁ a.$| uid distribution
pressure phRoyhse GAIEEIRUPLT PR SHYHRE BERST 187 1'or the protect ed

area in accordance with UL Standard 1626 (CQctober
28.  A2993)nt cBfuealbh epriiikldritishprisiaf: cl ai m 24, wherein the

protected areas is about 256 square feet (256 ft . .
the ap owies eme And ahdieyhusingeopaaily al et g‘@% FEW%E%IP&‘I axis;

m nu vhfR ] £00riRdB50sERIH the et fhd GARAMESgAhebod
flui g%ﬁ@%{}\? 0 aboat/gﬁwilrt eeﬁo gal | ons Ser m nut e (2% ¢
having ag jrmier smficadefiningapasgageival dnchrdergsan ialepandaasoentles eppeee apart

unds.. per_ .squ . nche-( ' . The sprinkler of
along th%%gglﬁ.}d?% aﬂﬁg?(g‘?eﬁ‘mt“}?eg]%r%%tggéfe%mé%gas i s about 324
squareldsertasdedibdy fotoc2lude theeudetst ri buti on density is at
| east 0.05 gallons per m

m put e _per square fopt (0..05
gpm fithrmally ESPRIISSE HEEeS erfmg af"f“@\ﬁatg‘is{ 53%8 ﬁﬁgpée \%lﬁ} %
longitudB3 1308 sBFForlhB dloSurt hiseadl) adidtdntafe biRtRDBhdgsdcbiid state to
pressure of about twelve pounds per square inch (12

displace s clgsur@asserrie fropy thakhdst of clai m 24, wherein the
prot ecdteﬁ(ejcté{J at%ge%ﬂlg dggﬂ) ¥ thé ggtle?fjt:ﬂél H&lgcgﬁgassfeﬂ%ﬁ i‘nbl%)iing:

the di‘StFs 1on density 1s at’ [east 5 gallons per
m nut eplpeiitysefuflectingourfads G8bstantaty @drpéndiqués pothedongitudinal
) fluid fl of, about twe | l.ons per m nut.
axis and uraly o Eiom Ingt Frgione ot b SEtste SufiStn Cultlfly & Butiibn of
fluid ovR ARG tRAar&OHeASIBe FoSMRboR143%quare fedBto dbopesidesyuiare feet (144-400
conceal ed sprinkler conprising; an outer hpusingsand

11.2), thedlwid disteibutiesLiaving acdsasipagh 8 1ot (yheepllapbpgy manute per square foot
(0.05 gphgﬂgifsﬁ%ﬁ%uﬁ)gpﬁﬁating pressure and a minimum operating fluid flow each being
a function of the size of the protection area, the minimum operating pressures ranging from about
seven pounds per square inch to about seventeen pounds per square inch (7-17 psi.) and the
range of minimum operating fluid flows ranging from about thirteen gallons per minute to about

twenty gallons per minute (13-20 gpm.).

29.  The sprinkler of claim 28, further comprising at least one axially extending guide
member having a first portion and a second portion, the first portion of the guide member being

coupled to the inner housing so that a second portion of the guide member has axial movement
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a body having at |east a portion disposed in the inner
and outer housing, the body having an inner surface
wa@ledocnsing’ a passageway i ncluding an inlet and BOT/U8100€021682
spaced apart along the |ongitudinal axis and defining
a K-factor of about 5; a closure assenbly to occlude
the outlet; a thermally responsive trigger el enent
having a first state aligned with the |ongitudina
axis to support the closure assenbly adjacent the .
relative to tHel etleofthabalyc the deSecatrassemtdy beiha ceupiddeo ghepsggens portion of
. asseﬂbly fromthe outlet; a deflector assenbly distal
the guidedpe@B- 5t et, the defl ector assenbly including: a
plurality of deflecting surfaces substantially
30.  TRespakiirofkhalm 29, wheeeih apgitiondif tted dedieiter assembly phd thelseeand
. of slots in, at, |L.east, . of, the deflecting surfaces to
Pmﬂon05?5%W63”§“BP§F¥#@%?hﬁﬁqﬁ%N%pqqli d over a protection
area rangi ng from about 144 square feet to about 400

31. ThEYRHfkIdraghny ddof400ms 28-3), whdi€infthaidedledios bysedblyilmma first
having a density of at, |east 0.05

A L, ; al | ons_per..m nyte
position gistel fiia Putlet detining a gunigshestapge ‘Pf‘éwg%{‘_ e ArDf Bty Fhe
deﬂectorpa"s%m?ﬁh@ e@toE‘aé@thUl'y lﬁ?ﬁ?"’&ts’e%d“ﬂoh‘i‘ti_@n flsevo£ihe Fr §bsiBlon

a tfunction of the sizé of The protection area, the
defining tHermaimuopdstatderbgtween g quglst cpfatﬁgb@dgy el g daisoior awseably.
pounds per square inch to about seventeen pounds per
1 = - i Rd e of, o
I o
having agaVdriste ped a thermdlly respoaiive fastenentoyplire the nevep plataitorihg euter

. (13-20 m). .29. The spr,pkler of .claim28. fur
housing st SR vas IR Sud ko oA e sl M B 1C Bt
assembly'@¥hidGheohtes Rdusigr ti on and a second portion, the first
portion of the guide nenber being coupled to the inner
housi ng so that a_secon ortion of 1he. gujlde.nenber
33. Trhwpra&ﬁ% ofigy éﬁ"eﬁfifﬁ%}mét’-g' ’Wiaefﬁwetg?)a{"r@gitg 8# S“ﬁ?&esﬂaﬁki‘}es a
i efd 8GLINASSATR KalShe thisRHeRla85ut Rcd dMSpctedBitfeen the
pmx}ma%%ﬁa?dr? o% thre gul de mgrrber. 30. T@heuspri nﬁll3 er of
proximakdrgl dist@lsurfabesr ei n a portion of the deflector assenbly
and the- second portion of the guide nenber define a
Ly €lherdih i Bhclais QRG] oblique t
34. Tf:hleg#) ﬁ%ﬁl%&fgﬁﬁ\%ﬁébﬁrﬁ&ttﬁ%ﬂ& I glg%yﬁg%seﬁbl y has 1a oPHAe o
the longftudisdl apssi t i on di stal of the outlet defining a m ninal
di stance between the outlet of the body and the

fl I . f ' .
35. 2 ngﬁ@ltdgr(r) %f%%s gﬁ? 8?’ csl?lgrP%S(-jﬁ LV?)&%B%H th@ﬁ%ﬁéﬁr%ég%ﬁ%’l}p&nﬁ)rlses a

of " the fTirst po
deflector plate substantially perpendicular to the longitudinal axis.

36.  The sprinkler of claim 35, wherein the deflector assembly further comprises a projection
member engaged with the deflector plate, the projection member having a core aligned with the
longitudinal axis and at least one lateral member extending radially from the core, the at least

one lateral member defining the intermediate surface.
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defini ng the maxi num di stance between the outlet of
the body and the deflector assenbly. 32. The sprinkler
wo@tooang3oone of clainms 28-31, further conprisi NEBCHUSINGE021682
pl ate assenbly having a cover plate and a thermally
responsi ve fastener coupling the cover plate to the
outer housing such that the cover plate engages the
defl ector assenbly and contains the defl ector assenbly
w thin the outer housing. 33. The sprjnkler of any one
37.  Tief speihkliensf d81635, whisesireihn prajestion megvier jnchidesyiyrice s
) i.hcl udes. a, pr oxi.nal , j and at
cicumsertggaponniot | Redpiigafed LR e lhd B ate pRa? o
perpendidil@Xé tRlloitidhabaas. surfaces. 34. The sprinkler of
claim 33, wherein the internediate surface includes a

ort] opl.ique_tq the,l ongit.udi '
5. ThGerRs R LRSS A S0l el s an e
havingagﬁﬁldgﬁﬁéa_rtha-%ﬁﬁnbl y conprises a deflector plate

substantially perpendicular to the |ongitudinal axis.

36. The sprinkler of claim.35 erein th f t
9. Theasinbley of G ar, fughs pORESiaE peliEaRriet Rab e Bt Rechor
assembly'th %Fb\;l&eﬁeﬁﬁﬁfg 8 &b PioRin#nE thd fifddimenBetteiny spacdderonhtoe latgral

a core aligned wth the | ongitudinal axis. and,k at Izﬁ\st ide
member g tb diorer @ Fluidefidye ehaanel datryesy thesad of e pieghmembergidde su

b the at |least one |ateral nenber defining the

memdey ht er medi at e surface. 37. The sprinkler of claim 35,
wherein the projection nmenber includes a surf

ace .

40.  TokEminkiardfbkin 2Bpwhereinghd defigetoueiserably £MPriees adﬁi“? Aavingat
obl 1 que, sur e relatiyv . dicular to the

least ong %W&t‘iﬁl@?ﬁ% gtglﬁzi’sg .On%%l{bsrgfﬁfeélllgg{??lgﬁéggg'of cl ai m 35,
wherein the radially extending | ateral nenber includes

41. TR sprskifaofichgmal Oy whetcinehé atdehst drsragguate Bige isTpgairadially spaced
sprinkl er of

cJaim38, further co i Si i .
o e rebary 51 B 20 ot TFE PSRRI B! B8R Bk Uity
e end{cﬁﬂaﬁc}tﬁa&fghé&inm&ﬁsnent, the gui de member being spaced
petp romthe |ateral nenber so as to forma fluid fl ow

o Bl e s e ot e Iy O f
axis and]t aquegﬁl%ﬁlh‘nel%aﬁrs ASEEERbY SR S&ferdpoRltad eeft@\vd digleathe plate

one arcuate edge and at |east one subst acpt i al I&/ ;
having Sfirsepaihsf datgetrically opposed edges disposed along the circle and a second pair of

diametrically opposed edges each defining a chord of the circle.

43.  The sprinkler of any one of claims 28-42, wherein at least one of the plurality of slots
includes a first portion having a first slot width and a second portion having a second slot width

greater than the first slot width.

44.  The sprinkler of any one of claims 28-42, wherein at least one of the plurality of slots
includes a straight portion and a substantially circular portion in communication with the straight

portion, the circular portion having a width greater than the straight portion.
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41. The sprinkler of claim40, wherein the at |east
one arcuate edge is equiradially spaced fromthe
wo eovgi1swdi nal axis and the at | east one strai ghCT/E82966/021682

extends along a |ine substantially perpendicular to

the longitudinal axis. 42. The sprinkler of claim 40,

wherein the plate defines a center point along the

| ongi tudi nal axis and a nmaxi mum radi us circunscri bed

about the center point to define a circle, the plate
45.  Thespringlepof dlaist 28 aihereid theidafestoriagsenib)y epprrées 2 phigeyibstantially

.di sposeq al.o he circle a [T
perpna R e R 5 S S BP0 S e
opposite [der Girf#ek,ahe #ralifief sois beiky Girmed irathy pbatearsf cach siotrextending
28-42, wherein at |east one of t £ | u .§I ift of slots
from the pprer siti&ase o e dQversuHRTo Al IFRh PPN F‘PE??‘_ Kpitoringisiag,
straight pt%ﬁg)‘rr:lcatﬁﬁg s?li‘gt&ﬂtiggY BRMilDbofe SRGEE coh@iunidatibh withahd faight

rst ot wdth.” 44. The sprinkler of any
portion. one of clainms 28-42, wherein at |east one of the
plurality of slots includes a straight portion and a
Ldihivn 84 T It Hliai 1)) cEQIBHLEAdrtiOM had & dlot width
Y A s D e e
greater thah didsl@vadthesf thdaraightgodionai ght portion. 45. The
sprinkler of claim28, wherein the deflector assenbly

onpri ses I .84 | r IS
9. TR S S R Bt ol BRI Rl b blota
counterb&iéahaceunddisinRn opposite | ower surface, the plurality

of slots being fornmed in the plate and each sl ot

ss. T SRORESSHaOTYS AR Rt P Rob 5 BN s Lo
first portRin/dMpaid iRQrrétPlardd a sesohd pamion aispysediin a seand ipbme angled

_portion in comunication with the straight portion.
relative taghe fiseplansr i nkl er of clai m 45, wherein the

substantially circular bore portion has a slot wdth

49. "l% @@ﬁrlﬂ{lerto@ afly bieo i fins VB8N uethert dognpsisingiaQolefisitt agBmbly

e sprinkler of claim45, wherein the c{ rcul ar
having fipsstateoupled fo thelted eusing togeiain thmdetlorton asemRlydp gdion-deployed

ition 3ga SN §h2140 ihBH Rleald thE g dBtAssembly to a
posnmn\?(?fg? " a%atat?éigsfshegdﬁiéorg?% tlﬁggﬂl}gﬁer “and ?ower Surfaces
deployed staeudes a first portion disposed in a first plane and

a second portion disposed in a second plane angl ed
Ry I A e
assenpleyrining sleeve having a coupling mechanism to couple the cover plate
assembly to the outer housing, the retaining sleeve having an inner surface defining an
passageway with an inlet and an outlet spaced along the longitudinal axis;
a plate disposed adjacent the outlet of the retaining sleeve to support and conceal
at least a portion of the deflector assembly within the passageway of the retaining sleeve, the

plate including a thermally responsive coupling to couple the plate to the retaining sleeve

adjacent the outlet.

51.  The sprinkler of claim 50, wherein the thermally responsive coupling is at least one

solder element having a rating of about 135°F (57°C).
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having first state coupled to the outer housing to
retain the deflector assenbly in a non-depl oyed
WEo®kil3387 and a second state detached from t heP¢iDUS:006021682
to release the deflector assenbly to a depl oyed state.
50. The sprinkler of claim49, wherein the cover plate
assenbly conprises: a retaining sleeve having a
coupl i ng nechanisn1to coupl e the cover pl ate assenbly
fo th he. retainj | eeve havi ng. an
2. Themnkier pr e Sariniem e rdsSeSunhidy o SHoRAa A Siscs
spnngto@fasmaﬁlﬁtef@ﬁﬁtﬁe%tﬁhmgglete{?@ | ongi tudi nal axis; a plate
di sposed adjacent the outlet of the retalnlng sIeeve
and c nceal at_| east ortio he
3. TRRmBLIP H5<0RH §lains A2 %@%ﬂ?gae attﬂaperature rating
of about [6FR(7e0y sl eeve, the plate including a ther mal |y
responsi ve coupling to couple the plate to the
retai ning sl eeve adjacent the outlet. 51. The

54. Thpsnrikles pf dpimedGivvhersin inpprsusiare ofbe pwer heaing ncludes a thread,

the coupang%ﬂ%gﬁfgglrﬁ g??%&kﬂg@%ﬁo%%e?% f%@g%tp(ﬁ%lco)ﬁ‘%% gled[e \ﬁitﬁfﬂ%‘?ﬁread of the

inner surfape ofthe enteoliousingi m 50, wherein the plate assenbly
further conprises an ejection spring to bias the plate

55. T{lé %JHn;k ﬁ{}fgdnglg? glfﬁhs\ﬁzéé ?Aé,lvglge{%ﬂ— ﬁ% &%{:{t’yﬁla %a 19fab61ﬂ&56 square

feet (256tfé)1mnamumn fopériating fifid Fowt bdlﬁg)dibo@f?fhﬁ‘)een gauon“s'rper mmute (13

ri nkler of cJaimb50, wherein inner face of. th
gpm) andgf BT SReEFIng PFIREL bAIE AP 4V RROuR ST Fdgre inch (7 psi)

mechani sm of the retaining sleeve being a projection

56. Th@sﬂi‘ﬁikﬁ:r Wf idy dRef thieaek-o4, witkgeih Mg ot ttidnages 9hbéN824 square
housi ng. 55. The sprlnkler of any one of clains
feet (324 ie) 5@ mwpf@v@oaeqamg Pridifteet badne masqvgnta lopssperapiguiedl7

gpm) and fgl@ tnihi ﬁe@tmgﬁé%sﬁpe Bk %&RQ&I@F\IE rfdls #)bldsqfuhl%%@lqll D9si.).

out thirteen [ ons per mnute
m ni mum operatin Fressure bei ng about seven pounds
57.  Thespringleaoéanyrals 02 ?lajss 2§-54,5¢herqip gheqpsetiestianeresos abeiy 490 square

G e

and the niihiovunb epergfirpyoessurs drepgtabewt sgednitezn pomads pet syvase 1(1dh7(1ggm)
and the m ni num operating pressure being about twelve

er sguare inch (12 psi.). 57. The sprinkler of
>8. ‘gﬁvﬂgﬁgpé?“% PUFs 28-54, wherein the protectlon area
I's abbody K thgsmuades surface defining a passageway for carrying a fluid, the

passageway including an inlet and an outlet spaced apart along the longitudinal axis and defining
a K-factor of about 5;

a closure assembly adjacent the outlet to occlude the outlet;

thermally responsive support means for maintaining the closure assembly
adjacent the outlet; and

means for distributing a flow of fluid over a protection area ranging from about
144 square feet to about 400 square feet, the fluid distribution having a density of at least 0.05
gallons per minute per square foot (0.05 gpm/ ft%) so as to define a range of minimum operating

pressures ranging from about seven pounds per square inch to about seventeen pounds per square
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feet (400 ft2), the m ninum operating fluid flow being
about twenty gallons per mnute (20 gpn) and the
WOrReveB39sDper at i ng pressure bei ng about seventPENUS2006/021682

pounds per square inch (17 psi.). 58. A sprinkler
conprising: a body having an inner surface defining a
passageway for carrying a fluid, the passageway
including an inlet and an outl et spaced apart al ong
the longitudinal axis and defining a K-factor of about

inch (7-1% ps1a) and osuIge qfsnsemmny opetiftingehiid fiaws saningtirany bRyt |

tlet ans for
gallons pﬁrarp}ppgq %’ﬂ %ﬂv %ﬁé? ez;g‘ﬁe Y?} %F@H%trﬁlmtehe outl et;
and means for di stributing a rom;of fluid over a
59.  Thé¢ sprivkier oficlaine 88 rfanl}pr mgmpnsmg Ehwuallmmapqnqwg plate means fey

about, 400 squar e flu di str ving a
maintainig dpinjmgn SB%GWI@%F&W‘@ tb%"@%ﬁt ‘g‘ © BERN %02 ﬁ{sgr%&gﬁgsquar e

foot (0.05 gpmft2) so as to define a range of m nimum

60. TROSHAKIRGS Plaas ﬁg r\ﬁﬁerdgﬁttm th@nfallg mespbive %av arapoemmiyise a
per square inch to about sev oun

cover plagql%{sg@rgblﬁéﬁvpg ALPVHH at§ a%t%ﬁ ﬁfgrgs Slﬁ?fﬁ %ﬂ?ﬁ coupling the cover

plate to tRQ?lFt@II Hdﬁgln |sHifnbd R¥SoveRPRic gl gea herdi@ltiof fiséhBi®and contains
m nute to about twenty gallons per mnute

the deﬂe@tﬂ:ﬁaszémglprnvylthlaﬁ@ omeer hqwsings pri nkl er of cl ai m 58,
further conprising thermally responsive plate means
4 L L TR BARLRGsRAIDNE Edmpries:out | et
61. Tfhg %&O%cwlrﬂf%g? g%ré‘it ributing 60. 'Iljlﬁ spél nkl er of
cI a| n Iéﬁa,mmg elleeuerhavhg atchrajpling mﬁ}chﬂ@lglpjdﬁ spupte the £p¥er Pt s

cove ate asse V: QV, l,at e
s SRS et e BBl eS8 BBt
passagewdyakigh hRirlldt@nd uh Biitldd epesed@ongithie ledmlabamsgver pl ate
engages the defl ector assenbl ){ and, cont.ai n

def | apiae dgggsgﬁﬁgijﬁcqm theontlgtpd W@fﬂl%ﬂgﬁwﬁ 0 snénfort-ﬁﬁg conceal
at Jeast ai;ﬁ')'ﬂ %+iﬁtfle Rleatd 13} Hﬁ’s@i@utl {tRihAhd f)h%sé‘g@b(/ﬁ% oﬂﬂh@"r&ammg sleeve, the

y conprises: retaining sleev avi ng

plate inchuaiing @ thgrmadlyiraspiogsive cpupbu@tcecomnb thoplate tp F@trétaag@e%m §
adJacent%%\?ﬁgaffﬁlggeet&ﬁﬁ%:spe%ggt he retaining sleeve having an

an passageway with an inlet and
an outlet spaced along the longitudinal axis; a plate
62. Tiespdsider efthlamedit whereinabe thetmaty tebponsiet ammlmg it deayleone

ort and c gast a portion of the neans
solder elﬁwnﬂfagmgi Yiat IP%@p%OPﬁg’r?@é ﬁjg assageway of the
retaining sleeve, the o
63.  The sprinkler of claim 61, wherein the cover plate assembly further comprises an ejection

spring to bias the plate from the retaining sleeve.

64.  The sprinkler of claim 58, wherein the means for distributing comprise:

a pair of telescopic guide members each having a proximal end and a distal end,
the proximal end being coupled to the body; and

a deflecting plate coupled to the distal ends of the guide members.

65.  The sprinkler of claim 58, wherein the means for distributing comprise a deflector

assembly having a first position distal of the outlet defining a minimal distance between the
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plate including a thermally responsive coupling to
couple the plate to the retaining sleeve adjacent the
wWoriokas306f the retaining sleeve. 62. The spri nNRCBEUSNG6/021682

claim6l, wherein the thermally responsive coupling is

at | east one sol der el enent having a rating of about
1350F (57C). 63. The sprinkler of claim6l, wherein

the cover plate assenbly further conprises an ejection
spring to bias the plate fromthe retaining sleeve. .

outlet of thdbodihumdsips daflector asstmblyathmdsBectanpeseaibly hadngageeng pasition

. di stributing.co ise:.. a ir_of ' '
o G L R B PP PR OB Py ne
deflector hdimPIyOXi mal end being coupled to the body; and a

def |

ecting plate coupled to the distal ends of the
gui de _nenber 65. The_.s

S. ) rinkler., of ¢claim5s '
6. Thererndara Sum o st M5 piebofhgedhale gihey be
surfaces cﬁ&?ﬁﬂ@)&ﬂe‘f’ 8Vl Body,fthd Sitrafgsdfishgaced itlalingd plolinad wtrfaee, a
efining a mninmal distance between thequtl et, o{ %QF 1
distal surfacelgndzat deastanedaierraediae sufpse fispgsed Prwvegn thegupyjpal and dista
assenbly having a second position distal of the first
position defining the maxi num di stance between the
outl et of the body and the deflector assenbly. 66. The
67. Thpsprinkleeof dhinc6Giwhessn thafmpmiadiathirfase tiglydgs a portion oblique to
distributing conprise a plurality of surfaces distal
the longiifi0al 7S ot of the body, the plurality of surfaces
i ncluding a proximal surface, a distal surface and at
68. Thegsinklenef élaine 5 sodicatie tieundaas fr distingiag cowpyiess # deflector plate
_proxinal_a&g disﬁal.sgrfaces. 67. The sprinkler of
substantigllyepespagdiculan & Beongildingh @ Siedi at e surface incl udes a
portion oblique to the |longitudinal axis. 68. The
69.  THPSrRileRof Ohirk b8 Wheb&8n thettefledtor fliwe hawatrieast ome arcuate edge and at
di stributing conprises a deflector plate substantially
least onejsubstantigily sraightied2¢-he | ongi t udi nal axis. 69. The
sprinkler of claim®68, wherein the deflector plate has
70, Tab shrfk®dr of BRiIA 69 Uik &eif Bttt sk ik atcdaktedga® equiradially spaced

substantially strai ght edge, 70. The @ rinkl er o% all
from thedormitndigal axisranddgheatilprst ene Sraieht edgsexisp ﬁﬁ%}?‘ég% Resupgtantially

equiradiall. fromthe |ongitudinal axis and the
perpendlg‘?laﬁtgglg%%Bk%udzﬁé?%?%ht edge extends along a line

surfaces.

substantially . o
71.  The sprinkler of claim 68, wherein the plate defines a center pomt along the longitudinal

axis and a maximum radius circumscribed about the center point to define a circle, the plate
having a first pair of diametrically opposed edges disposed along the circle and a second pair of

diametrically opposed edges each defining a chord of the circle.

72.  The sprinkler of claim 58, wherein the means for distributing further comprise a
projection member engaged with the deflector plate, the projection member having a core
aligned with the longitudinal axis and at least one lateral member extending radially from the

core.
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per pendi cul ar to the longitudinal axis. 71. The
sprinkler of claim®68, wherein the plate defines a
W@ e0bas30pbi nt al ong the | ongitudi nal axis and BCTHX200€/601682
radi us circunscri bed about the center point to define
acircle, the plate having a first pair of
di anetrically opposed edges di sposed along the circle
and a second pair of diametrically opposed edges each
defining a chord of the circle. 72. The sprinkler of
73.  Tob sprinkEs of olhisn &2.rwheiein heamajestim TGERET | |“EF&‘ECF SP‘if?Cteher

mrcumsca@?? %botug’f,he lcf) gﬁju%%]h 2 ptgg{ég% arie&g%gg gurﬂcE l?el&t'i\% plane

ction nenber having a core
perpend@hllaﬂﬁ@lﬁbthlhldiﬂadea}hsmgltud| nal axis and at |east one

| ateral nmenber extending radially fromthe core. 73.

T%E R(Eefr ﬁ%f: 2& v%g%'?l%{‘tﬁez rad%ﬁ'ﬁg Eﬁkﬁhlﬁ%ﬁ da?él%e@ﬁﬁér AEludes an end

ace Clrcunscri about the
havmgalvgﬁgde&]ﬁgd{ha}enam s to define an oblique surface
relatlve plane perpendi cul ar to the longitudinal axis.

Ton cmmer R elaht 5§ mEks S i E R ing DRLRNCa AR b aVing o

aving a vo
plurahtydﬁfslofkeaih&gﬁlra@ IdAst ofe-of Tﬁh%lﬁﬂéﬁtyl’ﬂﬂsbts iatluddsai fﬁrsﬁ@muehavmg a

di stributing conprise a
first slot;wlduhaind Byeond 9pios, Dk parspraeiot B4GR ogfrecrp g frst st width.
plurality of slots includes a first portlon havi ng a

76. "fqe s?hnlﬁ%ﬁtf gfu?tﬂ RBkef 3 RGN Whe PO THel pATFalF \OIf | B@tsanslad@mjstralght

ferent than the first slot Wi
portion diflen smpstamtane ciroflarpaation s ompmication ¥ith |ﬂa€a5§1tal%ﬁ SO%IPnﬂH%

ots. i Lght portion and a

circular Eﬁ%}g{l bﬁ\f1¥% &(ﬁhlg‘p r%alnl{gee% ag%lﬁ%;f)ﬁlcgmmm cation with
t he stralght portion, the circular portion having a

77.  Thekphinkeesfiobsimt Tawheiven the catuanpopimtingndesay leagtipae ofa

sprinkler of claim76, wherein the circular portion
Counteﬂ?%%ﬁ ntepsikeast one of a counterbore and

count ersink. 78. The sprinkler of claim75, wherein
78. fpﬂhﬂl&ﬁoﬂl‘lﬂtﬁﬂs inheteirdias phane mppber isdndeace uapel surfhengad a
sur

ast one qf the n rf
e s g B oo of 05 spimind o SpHEES it PG pofi 85
ﬁ«%ﬁaogé Jrti AN SEB@ FHs e bnBplaRCmBLEd plate: tan@é Bt plane.
ﬁrStplaﬁee atlvg t tr11e fllgést pl asne g, Thg spri nkI er of any
one of clains 58-78, wherein the

79.  Thaspsinklenpkany He 9§ C]@p%ﬁﬁﬂ&w@m&u% a]%réy)rll’lfkl has a%emperature rating
of about 160°F (71°C).

80.  The sprinkler of any one of claims 58-79, wherein the protection area is about 256 square
feet (256 ft%), the minimum operating fluid flow being about thirteen gallons per minute (13

gpm) and the minimum operating pressure being about seven pounds per square inch (7 psi.).

81.  The sprinkler of any one of claims 58-79, wherein the protection area is about 324 square
feet (324 fi*), the minimum operating fluid flow being about seventeen gallons per minute (17

gpm) and the minimum operating pressure being about twelve pounds per square inch (12 psi.).
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80. The sprinkler of any one of clains 58-79, wherein
the protection area is about 256 square feet (256
WO e@p/133082 ni ni nrum operating fluid fl ow bei ng BODUS2006/021682

thirteen gallons per mnute (13 gpnm) and the m ni mum
operating pressure being about seven pounds per square
inch (7 psi.). 81. The sprinkler of any one of clains
58-79, wherein the protection area is about 324 square
feet (324 ft 2), the m.ninumoperating fluid flow

82.  Theisprnkdgradeny eierfickams §817PowBerpiarthepreipelon arsa [RpUAY square
et 1005, 0 RS, QLB AT S ol S5 Bl B8 e 0 o

and the minymamepearfatiog piesswrBifabonhsaveitrert prangy par equare mch  Eapsi.).
is about 400 square feet (400 ft2), the m ni num
operatki fluid.fl LN
0. ARERYT S it S s L o SRR B P36 square
feet, the beettod cabpritingevent een pounds per square inch (17
psi.),. 83.. A nethod, of f.ire protect] an.area having .
a covtayeing ﬁgﬁe thfghtgyge%%lé A3 Hlo 55 81” @%}}mﬁﬁa &PHO‘FWSQ minute
(13 gpmﬁﬁbm%rpﬁﬁﬁlefboﬂynﬁ'vinglam@dwb@nfsg re fighting fluid
at a flow rate of about thirteen 8§Llons per mnute
(13 ¢sybuting thealluig pyerithesred gy flnid gpsign dengity alcabopt ¢S gallons
. to D dl ' ' the fluid over the area at a
permmt@?ﬁ#(fq é%?dgo?it%gﬁgért@tg)éf about 0.05 gallons per mnute
per square foot (0.05 gpmft2) . 84. The nethod of
84. Thkanath®Nf claimt8ieturthemngamipgising intedusihgdhafuit e thelbaily at an
. the bad t operatin .vabout seven
operatm%Blaers]%%‘e %fea}%ogq%g? &P (?uﬁlg%p %‘/Sa{ﬁ%??#?l%ggl')me nmet hod of any
one of clains 83-84, wherein the coverage area is
85. Thlemuthd®O& aayoac ef dldats.338%l, whheimtht hodrage asaayis et 396 square
f clains 89-90, wherein the coverage area is about 144
el. square feet. 87. The method of claim 83, wherein the
coverage area neasures sixteen feet by sixteen feet

86.  Thtbndthed of ah§ ohé of claitise8onm), hderelitht Beverap@nipsal is ai@it 144 square
spacing the sprinkler relative another sprinkler at a
feet.  maxi mum of sixteen feet. 88. A nethod of fire
protecting an area having a coverage area neasuring

87. THeSAdR6d SMAImABOWREHA tBe EORYadR UteatReadiir@@iflced RRNbBdidteen feet
uare feet, the method conprising: discharging a fire

S
(16 ft. Xflggf’h)s thegnethesd fyrther canpprisipg spacingothe spridler selgtéra anather sprinkler at
a maximg,lﬁl J)f%ﬂ&eel?lef[éet.

88. A method of fire protecting an area having a coverage area measuring greater than 256
square feet but no greater than 324 square feet, the method comprising:

discharging a fire fighting fluid at a flow rate of about seventeen gallons per
minute (17 gpm) from a sprinkler body having a K-factor of about 5;

distributing the fluid over the area at a fluid design density of at least 0.05 gallons
per minute per square foot (0.05 gpm/ft’).

89.  The method of claim 88, further comprising introducing the fluid to the body at an

operating pressure of about twelve pounds per square inch (12 psi.).
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m nute (17 gpm froma sprinkler body having a

K-factor of about 5; distributing the fluid over the
wa@e@a/13305a fl uid design density of at |east 0.BSI/US2006/021682

gal l ons per m nute per square foot (0.05 gpmft2)

89. The nethod of claima88, further conprising

introducing the fluid to the body at an operating

pressure of about twelve pounds per square inch (12

psi.).90. The nethod of claim 88, wherein the co%er%ge
90.  The mathoe af oleins 88 wikrreia thefcouerags ared EIewEss G gdten faq by pietieen

feet (18 1% g ]]8&3 the Irlll% tfl.'ﬂ'ﬂ%r E %?JgS%QHH% bR PHNSBACIBTe Eﬁlﬁher

|Ve ano rinkler at a maxi mum of
sprmkler%t@hiaﬂﬂ?rﬁurﬁeéélghﬁerilfeeﬂ met hod of fire protecting an

area havi ng a coverage area measuring greater than 324
o Ardethotot BT e e gtV R Bepic i 324
o i ot o i giopm < (i

%p dfisehasine Pfﬁge flﬁlé“frglfﬁr ﬁgX‘&@?Wf A OEbot ey grarf”"ﬁ‘sop minute
(0 eomficHh A3pREH botydavitk SHEARIor OGBS 0TS Do, Ot el i bn

91, flistrithwing dmrﬁbnd gverrghq aves Paufliid gesignedensigy of %téeaﬁfrfégg gallons
. at a 2pressure of about seventeen
per mln“g%fa%a‘&,“ﬁs%%@g‘ﬁgfé‘l"ﬁ%c (17 psi.). 93. The nmethod of
: clai m91l, wherein the coverage area neasures twenty
92.  Theedethnd dfwsitn)d1f Bether ®®1rfrtsmgxn12®wtng)the ﬂwé torthebedy at an

further i Si Ng t he s at a maxi num
OPeYat‘“%)PreP%%?éa%&ew ‘%Hg Sn%tr Rod 6 hﬂiy & of clains

83-93, further conprlsrng installing the sprinkler in
93. Iale\ﬁ&tthcm cﬁ‘&;laﬁﬂrsﬂld ehtieal the pevierdge ereasny@wm tv@BLy fehféay twenty feet

hod one of clains 83- t her c
(20 1. x PR gunihemeshahsPi: et siepecine A syl AR pi R, pt bney
feet. SPrinkler systemfor one and two famly dmelllngs and

" nobile honmes as per NFPA 13D (2002). 96. The nethod of

any one of clains further conprisi n&. [ El'l?t al.l idnrq.
94.  Theanethed efiangrong qf aarn@st83p?3péurﬁ@§r>%rém ng gigiling fheprinkierin a
iiflenf i al occupancies up to and including
Wetplpef%%gg{sﬁto |nelg(ﬁ:‘|§n9ﬁe| ‘ght as per NFPA 13R (2002).

95.  The method of any one of claims 83-91, further comprising installing the sprinkler in a
wet pipe residential sprinkler system for one and two family dwellings and mobile homes as per
NFPA 13D (2002).

96.  The method of any one of claims 83-91, further comprising installing the sprinkler in a
wet pipe residential sprinkler system for residential occupancies up to and including four stories
in height as per NFPA 13R (2002).

97.  The method of any one of claims 83-91, further comprising installing the sprinkler ina
wet pipe residential sprinkler system for a residential occupancy as per NFPA 13 (2002).
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97. The nethod of any one of clainms 83-91, further
conprising installing the sprinkler in a wet pipe

wo e@odadosT al sprinkler systemfor a residenti aPCT/US2006/021682
occupancy as per NFPA 13 (2002).98. The nethod of any
one of clains 83-91, wherein the distributing includes
distributing the fluid as per Section 26 of UL 1626
and applying the fluid over the coverage area at a

rate of at least 0.02 gallons per mnute per square .
98.  Theoithpd pﬁ&}g«pﬂd(fftck)imsmg’n-@ﬂewlwrﬁé th&#l@ﬂbm 19613 esgﬁ%ggutmg the
. measur i ar vie [ f
fuidas iy Srepat 2067 BTG aeiFhe R RiF BvARR (FRapERel & Fralof
least 0.0 £al8s pamhibititePer squate fodh®.0Aephdil) ofheasin normeore thag|feyrrageas
8 in
at

SR CURLOTERE T N e

0 &nl/k?) 100. The nmethod of any one of claim
SquarefJé’g%l,é’mher))e:i n the discharging a fire fighting fluid

i ncl udes discharging the fluid froma. spripkl.er
99.  Thawethydofroy aee @chl%ifn%?é’.h YE%?‘“A&? @é"i‘%ﬁ‘t‘% @‘F ‘@‘bdr ﬁ?egﬁ‘?ése?
ini B BBacingPofldbbhi@ighy RRE §8 BPUr ce; a maxi mum
mlmmu@é@@%{%g&%g{ﬁrﬁp%w}%%iadent .‘gZﬁ d\l\ggl I ?)ng, the coverage
area being no greater than 256 square feet;

C and, a .
100. Thesictimdidfahy ope pHeliar 8hHAlivwhgrein Hedyschpremesie Eilggttm%ﬂ%‘d
: b QUL ; | R o REBMEr §64.9.he
mdudesgbsfﬁﬁﬁlpgt}heg@ﬁqﬁgmgb% %%n%{etr gé‘?}}h@%ﬁa} d supply source
such that the supply provides a m ni num operating
101. Areekisntiad sprinkidresystamaomptisiapout seven pounds per square
inch (7.psi b) and the outlet provides a discharge
fl owa&H\’/‘F?’r&’p YI'6% rate of about thirteen gallons per
M NUtEpaxiMemSidnbralke area imctesidemipl dweltihg,ahe¢ orverags erds|bging no
to deflect the discharge flow and define a
greater thans356 Sguedeetyct ern the pattern providing a fluid
densit ¥ uehi {HRKERKEViRGE bEdyBRitPin ARG UAd Bn Btlgahd oKsfactor
per r%rgsdgééﬁlpe squarelfﬁ%ot 0.05 gpnift2). 1ogh. A I
rating of abeincig tha sprinkler etk epuplgrto dlin EdpHRRY sRyrcesueh afjthe supply
.. Suppl.y source. | - bih B inch (7
provides & BRIENF SHTAREIFTRYC | 1 v br Aas Arah bar e Shout o ¢
AUt sevapeviiess disentgsfloveaviend flaw rap of alkdué thitieen; galjons per

minute, tt?eds%rirvx\fdterhinglr&d{ngl aec}eﬂggtgr eiasrs]em ‘ﬁy ltoeaefﬁegtqhg dféélflaqgé 85w and define a

distribution pattern the pattern providing a fluid density over the coverage area of about 0.05

si.), and
psi.) ¢

gallons per minute per square foot (0.05 gpm/f).

102. A residential sprinkler system comprising:

a fluid supply source;

a maximum coverage area in a residential dwelling, the coverage area being
about 324 square feet; and

a residential sprinkler having a body with an inlet and an outlet and a K-factor
rating of about 5, the sprinkler being coupled to the fluid supply source such that the supply
provides a minimum operating pressure to the inlet of about twelve pounds per square inch (12

psi), and the outlet provides a discharge flow having a flow rate of about seventeen gallons per
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rating of about 5, the sprinkler being coupled to the

fluid supply source such that the supply provides a
WOrReveB3esDper ati ng pressure to the inlet of abpCl/US2006/021682

twel ve pounds per square inch (12 psi), and the outl et

provi des a discharge flow having a flow rate of about

seventeen gallons per82 mnute (17 gpm, the sprinkler

i ncluding a defl ector assenbly to deflect the

di scharge flow and define a distribution agﬁe n tgF d
minute (lP&pinrthe mmkled nrrcgl}ldang 4 deftpette assemPlydo éﬁﬂqcﬁgl %F@Pféa oW an
define a ‘ﬁ%%]?u“ﬂ} p@’geragl?ﬁ RWSH prog@ygqa:}ﬁlrlg g%n% Pff%rﬁh@&fve @fed of at

sprinkl er
Jeast 0.0550ABbRYPes AHRItE PernGuare ooty 05 gppff?y. source; a maxi num
coverage area in a residential dwelling, the coverage
area bei ng %gout 400 s uare feet; and at | east one
103.  Agesideatiglisarin E)rrsiyﬁ‘i?f“e‘i*o $I"8y a body with an inlet and
an oy§+@gu dseurkd;act or rating of about 5 t he
sprin e ng coupled to f source
sucha mamwmeomlapeagn@\rt%%& tig] ‘{Weh ?r%%‘? 3yga being
ressu the inlet of about seventeen pounds per
abmn40§&ﬂ?té£§n%ﬁi(l7 psi), and the outlet provid dak
d| scmae;geoﬁd revidéretial supinkler having abedyowita B 16%% gp gutlet and a K-

factor raw qf@gt)tg%egg:ssg ulflgr l§e6n%&$.tmed 1§ F}% fﬁlﬁ{ étfé}? 3%:} butdGLHhBGhS

e flow and
supply pftﬁlfdeE‘ & ninitHusd bpdatidgrepaiette e mltanfpbbmteseneqme@\poemqtﬁg)ea square

urd density over the cove ar ea,, of
inch (17 ga[) lapéh ghep@ttletmrﬁv vides :bgllschoaggfatﬁ(gg g e a( %0\6 5 %?l?({%\% fxpen%gallons

per mmLﬂ'ef,'QZO ﬁgnﬁ Y § R in ANYin OB BefPdctob hefiblylto ];lefléh'ﬂ thedissheiga flow

east one resi denti al sprinkler is a_ conceal ed Fat
and defisd distiibetion [0S thh eatters peaviding & flai deasy, OVRh e SPKCTpgfArea o &

nkler is. af bed sprinkler. 106.
1east00§-|gglﬁcg1§§>?relmngfe %eﬁﬁq%aﬁééh%t ¢ él ﬁl)Ol 103, wherein the
residential dwelling includes for one and two_ fa

ly
104. Theaktbn @S agnehaniiuldims 083, ahepn theEpPIRas ID° fezmslal sprinkler is

107. The system of any one of clains 101-103, wherein
a concelefbsprigkleRient i al dwel I i ng includes residentia

occupancies up to and including four stories in helght
105. B HEmNVECAIN 3B (VRGN thelPlinkIThis adlas plete coficeatpd spriakles
clainms 101-103, wherein the residential dwelling

106. ’I{“lgq%;gr?tsof %n}c SI?E!B gte crfél'm%' IO?SBy,pv%]e(rzélm i r@ﬁ&en[ﬁ’a:tpfwéiﬁng includes for
one and two family dwellings and mobile homes as per NFPA 13D (2002).

107.  The system of Aany one of claims 101-103, wherein the residential dwelling includes

residential occupancies up to and including four stories in height as per NFPA 13R (2002).

108. The system of any one of claims 101-103, wherein the residential dwelling includes a
residential occupancy as per NFPA 13 (2002).

109. The system of any one of claims 101-103, wherein the at least one sprinkler is spaced
from at least a second sprinkler, the spacing between the sprinklers being a minimum of eight
feet (8 ft.) .
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109. The system of any one of clainms 101-103, wherein

the at | east one sprinkler is spaced fromat |east a
w@ewonsBospri nkl er, the spaci ng between the sprPeikIUS2086/021682

being a m ni mum of eight feet (8 ft.) .110. The system

of any one of clains 101-103, wherein the at |east one

sprinkler has a K-fator rating of 4.9.

110. The system of any one of claims 101-103, wherein the at least one sprinkler has a K-fator

rating of 4.9.
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