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5[ 0001] This application claims benefit of priority to U S

Provi si onal Patent Application No. 60/686,971 filed June 3 2005
which is incorporated by reference in its entirety. Technical Field
[0002] This invention relates generally to residential sprinklers,
systens and net hods of use. More specifically, the invention is
directed to residential concealed flat plate sprinklers and their 10
met hods of use in residential sprinkler systens. Background O the

I nvention 100031Resi dential automatic fire protection sprinklers are
typically designed to specific performance criteria or standard that
has been accepted by industry. The performance criteria establishes

consi der surt bk RESHENTTALALATREATE CONDEATER,
product. For exanpl e, UnderW|t§lgMﬁifrles Inc. (UL)
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" St andard for Safety for Residenti al Spri nklers for Fire Protection
Service" (Cctober 2003) (hereinafter "UL 1626"), which is

i ncor por at g JsyBsR7I N its entirety be reference theretgoriSiRahi@yed
to be an accepted I ndustry standard. [0004] The National Fire
Protection Associati on (NFPA) al so pronul gates standards 20 rel ating
to residential fire protection such as, for exanple, (i)NFPA Standard
13 (2002) (herei nafter "NFPA 13"); (ii) NFPA Standard 13D (2002)
(hereinafter "NFPA 131)); and (iii) NFPA Standard 13R (2002)

\(Aﬂerﬁl naf t er RPESIDdiﬁNT([@I_I ¥t AVE PLAFPE SI@\E%@EALE]E) of |
ich is incorporated in its e y reference thereto. In
order for a residenti aI sprl nﬁ?&ﬁﬁ@ﬂoved for installation
under NFPA St andards, r| nkl-er t t 25 pass various
tests, for exanple, tes '§ er}’r ég %yp%eﬁmg& 1626, in order
to be listed for use as a resi dentl al sprinkler. Specifically, UL
1626 generally requires a sprinkler, as described in Table 6.1 of
Sect| OPrt@nt}Dd?ﬁ'dn\lﬁnc%rﬁbﬂz‘tiﬁﬁ@jﬂ}&yw@ic@ (gal l ons per mnute or
"gpnt) f speci fied ‘coverag€e area (square feet or "ft2") so as to
pr o¥i d@OOH r a Tdt@slppb@tlaw eleingdenkdit oF prjordy tel-Sl Bragisional FBteghhpilicatione.
i nstan . cover age
ar ea, gﬁersgé‘g@éfﬁ dllﬁ %erOp%%ﬁlec{rﬁ%lﬁ&f% 5&%& Efre%r(%xﬂ ?rhiiée?f]ln%e}tﬁum density in

an optimum manner would utilize a flow of water of thirteen gallons
per mi RetlenicaBFigld) . Thus, 13 gpmis the minimumflow 5 listing for a

covera area of 256 ft In addl ion t kl er confl ur.ati o
pr ovVi dﬁﬁ&zlt he T%EHPWHP’H%‘?%?“%%I Bitﬁéeﬁlﬁoemlﬂﬁﬁ‘f EASYSteDps 4ng 15%‘1?85 ofuse.
spri nkiMefe s@&ﬂﬁ&ﬂlggﬁ@ ivENtionGsdifbcRa B RYierdthPodiibel dam fﬂbﬁwpﬂmmérb Bt Béir
t he | owest possi, ressure. The mnimumflow rate tabulated in

Tab? e Bethodsof upreingesidentia) spankleisuYasa predi ct ed mini mum fl ui d pressure
needed to operate a sprinkler by virtue of a rated K-factor of the
spri nkBaekgraung: @fithe fryardionot a sprinkl er provides a coefficient 10

Fol | w0 oose i fisl pRfRIREREShod (u PRl BrREAABRTR ),

and p pesfotrhancp cidesal nmtaudaqd@han tss lpen axgpiad by mﬂuﬂtryg Jhegperfornense ciitriaa
rat ed K— to n rate . 3 esi uaI
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psis) . uskaf ORMEAtInl Gredeotetiivn peodapt iRok bxamnple) Uparssznm:st mbratdries the. (UL)

di strihuti,o sde cri bed. i c
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from t theretafieUiUAl BFIE60L whick ih 1ﬁ¢o@;€brﬁbdlhmiﬁhrpit@é3ﬁhﬁt3€be feferegite thafkid) e
calcula ed USL t he A n. mni mflowrate of Table 6.1 in UL 1626
and thlé‘3 ipyddey ‘?(g’? %Ft‘f?ﬁg ’Sgusfrﬂétaggr-’l?inkl er. Further, the actual nininum

fluid fobesw r atige Natias Bird PR%t6H Aésotibtidn (@JFPIA?&IB@pI@ﬁluléhteﬁ-ﬁtaﬁafrdH a
specified 20 cover area ever}qbe hi gher than the_ tabul ated

ot 7 muiE{PHR R TPcBTig e ARG i Cs 6 tar SSAmplE, (DQHTA TAMEELILE0ND. any

atte "pﬁ%elreﬁaﬂér@‘NF@Q 139y, (ﬁb rhm& Stdndard 1 118 tzaroz)( (rhe@maﬁ@ FN@PAIBD).omalGiD)
sprinkler suitable for pr ot ect i on uni t) cannot

be
pr edi cAERA Bipndasd |l 3R qugh@el@ maﬁerk‘hﬂim ]f38r"M9P'ée°i1YFI]k Isfé‘ﬁiifﬁ%f pagh of
spri nklgEsis 1&0‘3@5&?%&&‘1119{3 refpr‘?leféﬁlpw Reraie aRRLNeH gﬁi%f k¥ a?ﬁﬁﬁﬂi‘ldl ng

configuration sprin for uUse I n 25a residence, rinkl er
may bespeiokied tgbe épprmdufglem@talfalﬂan updeaNEPAStangdaisa shch speinklpr typikalisrmigt sel f

ungd | 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
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the sprinkler is actuated. This type of sprinkler is known as a
residential flat plate concealed sprinklers. It is believed that
known resif@baissdshat pl ate conceal ed sprinklers that ﬁfm@mfobggi ed
for use in a pendent nmanner range in K-factor from4.1 to 5.

(gpm psin. WO 2006/ 133057PCT/ US2006/ 021682 [ 0008] I n order for a
residential flat plate concealed sprinkler to operate, a two step
operation occurs when a fire hazard is to be addressed. First, the

cover of the conceal e sprl nkl er, must di sewg%gre fromthe sprinkler.
SecondSPetifed OYFRRkPER \NHEP “(‘f‘b‘érr 32 5¢ % ta proyifeviaitatesis! avpigee dmeibefse of

the t WRagthep spRAF akbiostahce! f3fa 1 €R HRIW ir8dm bz8twitR 256 fEARERSL &da a
sprlnkler and 5 that such residential sprinklers are typi cal |y fuIIy

r ecesskadenielFPenlde; thatrgn pravide desminigpun fesitpinaneptvraanaer wond wizees
have a f or der
o sucnoh DA it A aliBhSpeP PNE (0G0, " Ta Al il iy O
knotn lsigg e ﬁpp%ﬁragelama qi12a6 @2 donrddtionsty asprinlde cenﬁammtm phwidingthebl e t o

Foom o b JBREY of REpirhiaiel fite ARALE: ARMiBecbly byl oot o
mi ni mumingpen 8oiviigting gdbalowest pogsibie) presburet Hse miniwypmiftow @teaatslbitddeih Tebled
t hat k@?\é‘ﬁh He%§éudt%25 ﬁi'a el C;ﬁ&dx&!ecﬂ%aﬁuﬁ&%ﬁ mﬁ&;@%%‘é@ 10 ope % @Qrb

unabl e 't 0 success I eve €s -0
gal | ongirtpesf arratndeefaQtﬂzﬁOﬁpcrsmnkbr Aaratetid factorof 4 Sprinkler pmmdesa mfmﬁdﬂ

t ty t foomsize in
a\(,:vgégrd%f%?gﬂa? t%ﬁiﬂ%g%3§¥§?&e%gﬁ%oéeﬁ’r%de neﬁﬁ?/%)r%lto Pon [ 0010] A preferred
enbodi ﬁﬁﬁ of the present{é j/entl of is believed to be the first

resi de | automatic spr €] a flat plate that conceals the
sprinkler to successfully conpleté”UL 1626 distribution and fire

testing with h&hbﬂ@ Qrisrthaflow tdtew §rd aﬁpﬁls tﬁmﬂeﬁhﬁlﬂpmrﬁﬁ Stizee inéh PSi )

for an are ar 16 f addi ti.on, spr.i nkl er of
the préP&fr éj%rgrﬂiif sofg obAp P%fﬁ%m%‘“'t"ﬁ%@”f“i‘fé’ TR

spri nkda&h]aieh&ilmhﬁl%q &ﬁ@lﬁfséﬂeﬁ otﬁﬂﬁ@r@tﬁlﬁﬂa idéstrrgshption and fire tests
inthe 18 ft. _x . roomsizes, Wth mninmm

f1bws BP06]7 gB}ﬁrQ?{cf%szw#ﬂeF E’d’ﬁ%%%’i“@'eﬁhyd d‘ﬁﬁé’tbétl%ﬁé%f? a5desqribgd inSegtions

S pr i nkigrind 02 Bf UL Q626180 wWevel, M Rbuall thiginRl pREMAIH R e RS nRE 'ﬁlff@r nut e
(17 gpm in successful fluid di strlbutlon and fire tests for a 324

squar el9raie clpgaed eppredicted minimum presgure, yrch can\he coleulpad nure the E“’qu uar e

inch (AR fdw rﬁ@@fﬂﬂl&@@ﬁn Ut%iéj&d%é?aﬂéﬂ Rfaciol O sprfkiet. Y, th
gallons per mnute (20 gpm) for a 400 square foot test area fe

x 20 factupl minims Suidiiaw s tepesdiespdistibiationdestsefiidy £626rete Sb?n‘aﬁ@d/en nor e
pref e r&béry%maaﬁ'eamgveﬂ-ge K1g§§r‘ thm?ﬁ@tamlﬁgﬁgnglﬁ%ﬁ%%@e 'I'r§ ﬂﬂtlczt?i; gfa

Spl’l nk a ‘nom nal | scharge coe
gpm psWl 46267 fonseghentlyeanyiptiein| te providpiferatlisted spfinklerdisd.] ancportianatl a

R ach e PRRIORE R oo B PATIRN 55 PR ]l b U

known formula to known residential sprinklers.

[0007] In order to provide an aesthetically appealing configuration of a sprinkler for use in

25  aresidence, the sprinkler may be configured to use a flat plate to conceal tﬁe 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'™).



30 flow and pressure. WD 2006/ 133057PCT/ US2006/ 021682 [ 0011] One
preferred enbodi nent provides a residential flat plate conceal ed

sprinkl er {@rokdi@sfshre protection of an area rangi ng frgmabessiokds
square feet to about 400 square feet. The sprinkler preferably

i ncl udes an outer housing having an inner surface defining a chanber
and a body at |east partially disposed within the chanber. The body
preferably has an inlet and an 5 outl et spaced al ong a | ongitudi nal
axis, the outlet having a mininmumdesign fluid flow ranging from
about [0803]t eedn orde fona residentinl fat rate epnaerladtsPripIERILY OBYURRHRYOSEP i nut e

(13- 20, apm,, @&qrstvp%nia%ghaﬂ?d/ is AbPhdllNAURR H GRé Svet HRHE cdnbskidd

pressure ranging from about seven pounds per’ square inch to_about
sevent genklpound disprmagsfomitie spriokley. Bedohdpbe sprinkipnmupiopprafaip ety water

pref er el u [ ! :
CommuriC it GHEBSR etk 8 brediton 3Efe AEleb el Ba blp SRR L ang
gui §le 1herdoel rekidantial sprioklervare wypidalynilllaredéssadahtoarsdilinginesigentinl fiabplatend i s
pr ef er abl oupl.ed 1o the bod nd the distal . i« I iC
el at | GEessaREnes b suetsed ARVl Part o APl ARV hARel BARERE' ©
L]oplgi tuﬂbd@ﬁ}xllﬁﬁ@UL'ﬁbE? ﬁtt]{tbmklj_er further pr e; Fr abl %’ i Incl gdes a

efl ec pl ate asse or di.str.i ing a fl.ow o | ver t.he
or ot ecloBoIa, cdtts TV By neptestnale RS ofreer & snylertie BerRgliipe
di i g ?! tote@fullylpassahe Uaalsizé ]Eb@ﬁﬁ@dhrd eclarrmmfeg: 18 . rdvad sitdiredast dtdothahe h?s
a irst posjtion dist the,outlet and a second posjtion dista
o 1€ hemmmbe Hapsni (bherraed e mainin o BprGFo T 2o haR A He
and a &Tqi@i;e@q?a&qzﬂomb taént?pﬂlaﬂl e &?ﬁéalrsa sp,:ila?&s tnamh én mbmgqs bueeesafully
proxi mal surface substantial|y orthogonal to ongj 1. udi a .
and s paeaisye i minjogum flgw ratgeolsigynisen g g’népﬂ'i‘%‘f”&[s ?ﬁﬂgié‘r at 25?51" ﬁdfﬁt he
pr oXi NRomSide faA® Avedfhaflbhd 100 aiidlte f0a b, kQUE. Fdoth 8 inavdosdanddRitelUB! al
surface preferably defines an oblong perinmeter circunscribed about

20t he 1@%gi t udi nal ‘axis and further including a plurality of slots
substantially ;&ui radi al |y spaced about the |ongitudinal axis. Each
sl 4§ hB¥sclosirgsy dnverliory strai ght portion initiating fromthe

[ d extendi dial L.y t l.ongi.t udi nal, axi.s. o .
ot | noldig ot A BHERR BpePltraireniPli s Bl Wit fona
of sl omgoradteapfinkidriweth iftdt iplaeesthat doheesk thel sptinkjerdo puchessfully camplete ST K26t
| ength

and at | east, a. d sl ot i d_slat '
sral | oF SPGB RS boyEP TR TP SbL BT R AOC RGP Brepid/ Bt
enbodi ﬁﬂaﬁtﬁa asﬂz_ir@é’ilsdﬁgﬁ.ixsl @.pﬁ%ﬁiﬁbn,flﬁﬂb@ﬁﬁlﬂ&@fftﬁﬁréﬁ&#ﬁ erglismlliménn islbalies
an_outer ousi an I nne ousi coax Lgne ng .a
[ oA t ke ke wn pavankigs ek RRCoeei e P I RO 80 R g1
| east & P08 41208 20RSPOS Rbrob didde, WithBihinameflows 6f 17hPasindR0 ghhe body

AR RGTICTMET A AT S N T TR

def i ni pgG n@ndte {AGHRY iPfucROMI fldid diution and fire tests for a 324 square feet area (18
ft. x 18 ft.) at about twelve pounds per square inch (12 psi.), and further provide a minimal flow

25  oftwenty gallons per minute (20 gpm.) for a 400 square foot test area (20 ft. x 20 fi.) at less than

seventeen pounds per square inch and 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/psi2. Through the specific combination of a deflector and a projection cone geometry, the
preferred embodiment of the sprinkler has achieved the specified residential listings for both

30  flow and pressure.
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sprinkler further preferably includes a closure assenbly to occl ude
the outlet and a thermally responsive trigger element having a first
state ali owehowdizbosthe | ongi tudi nal axis to support thepElBSuic®21682
assenbly adjacent the outlet and a second state to displace the

cl osure assenbly fromthe outlet. The sprinkler further preferably
provi des a deflector assenbly distal of the outlet. The 5 deflector
assenbly preferably has a plurality of deflectlng surfaces

subst jally perpendicul ar, to the | ongi i axis and a plurality
of sl ottt 2Cee %rreéﬁ@baﬁln}enbpra@fi?s&rﬁléfg i alele.sonsgaist supimler B
di st riytiteqotedtion of hihida AMEIhg ol HbRCIUY Qihat 8@ 1S auPLECIgLA8 f&F.CPhe
rangi ng from about 144 square feet to about 400 square feet, the

f1ui d Prigkle; meferagly Ih%meﬁ@n qutgiinuripg heytingan innss syrfage defining 4 ehambprand 2

M nut epdag bt 1845 pArBalfyspobdd @ﬁnﬂﬂmcﬁm}erf ”Pﬁe BdPhRERSY BRSMALIEN an
pressure and a m ni num o(ﬁeratl n uid 10 flow corresponding to the

pr ot ecutlsispaged along Fhengindingharisd @@l&%et bayingraanigipres desigifluid flovransvat
seven oN otk Rifech A GRS géﬂfhﬁuﬁe% aﬁbcameﬁ%ﬁm@?at | nufmw@ epAfURR:

|nch(7 17 psi.) a ran m ni nu g flurd
rangi nalet haymgab@mmm Fiﬁ;sn@enplgélnidcmgsswe :ralmnmﬁrtoel aboulHgBUX poupgsrtey square

gal ! Ogﬁc}ﬂ%rab t@weﬁteén]e'%)uﬁgs l%g\g%uare inéh @ %g q?xe ﬁgd Fth&r réfgrrafylp%cludes

inclu es_a ate ass ngacve
I es poragliineer furéace d@“mmgmmﬂssaagwamr pilmtlmu@&glehiﬂvyemtbe m&t ahbthe utltézt The

ot abicitte Bt mé B S Ehrlofh Sp AR B, B iR RS S

yet aroupled tophebelyred therlntd endivingiclsgopio kdlaive progémert lnélytmeno: thedeteta

b d h f
2o R B L SR RS S A e
alo ng gldteaslsemlgjytfmrdﬁsmaﬂutlag b Sloevrod flbif dvecthe protéctfeaatear Thd defleotot assemblins 20

spri nkl | so _i,ncl ude cl,o adj gcent .t | e

cocl sty auigfio it i bhite fr ARL SRR BT Rt e Safleiptnes
melisnt ’c‘ﬁrﬁtlpﬂgtlbl’ﬂélstal afshy eutlasadizkgond gpsitendistillvé the Wirst @bsitidh eTherdefledtared
sprinkl e rovgﬁdes ans far dlStI’letln a fl ow of f|%ld over a

pr ot B REui Bp HECPPY AR B TRIcCHan merber ol heplas Sifmbg

Sqfﬁr alefifed prokii@l §drfabdsmtaﬁﬁdllbf@ﬁh@gmﬁlaytﬂagor%t@tﬁgeﬁlakm afd s@&edda&]?aﬂy 0.05
gallo mi, nut 0 t so as to define a
ranger]f%\’ifﬁ)g‘f5 "Wiki’iia W%??@S%%W%‘gmﬁlé 6?‘9‘?&“% PEhaeepyde theeven
pound aoﬂgemdmwse Thé Gﬂ@tal QRO EBUERIRG N @@Mﬁ? §ern@éte&€1@@m:ﬂb5@£bout
(7-17 and a ran%? of . mi'ni mum operatin | ows rangi ng from

airdut tﬁ"rﬁ“%‘@’éﬂ“b‘ﬁ‘l‘q B ingjudinge Rl‘dalﬁétﬁk’tﬁ \?@ﬁfta?“"ﬁ]éﬂeﬂ@‘ﬁ@1%|ﬁpﬁp ute
(13- 2QpSRMe loAgHuBRl dxi0 Bactt 16t 1R E isislaBfialBsRhigh t‘?ﬁi‘t}bn' iHGheRorf the.

thermal |y responsive plate nmeans for maintal i a mnimim s(sjam ng
bet wePRrimBEr @igexiending epdisiy tmﬁﬁleflmgﬂyﬁmlramm ige a sippength and further

2006/ J3ve 4 ol widae ORR/ e 4G &r 10Q 1b ARGE &fﬁl%!éi&%}o %%%gh@igst 51t

the present i1nvention provides a net hodm‘e?i fire rote

wi t h dengfvandief iepst ha%qon@ slat grovelayine aneeand siot lgnghsmlletrlﬂm tl.%&stssdmar e
fegt. lggg].cover age area is preferably about 256 square feet and
further "be about 196 square feet or further in the alternative be
about [2M2] s qubrasothesprefeiFhdembadiroent| pretideddsa dsm’mttaogsea]gd aprinktee that

fi ghtl o] § thirte

(19" g il ) St b g2 iRl d RN Bl

pr ef erspiiyerdtothet maluﬁes drwiﬁymvlhg)akladssmpommi dmj:meddnﬁiemnhnnhndlgltéme fl UI d

over the.ar desi den of about 0. 05 .| ons

i nut 205t Shedbe st Eh e e SR B T
mesiohodn outtdt yskeed apat-traQﬁg(thellgngﬂmémfal zudlsﬁhntl defirigy DRAYct@tofaBo@BEMAE | N
pressure of about seven pounds per square inch (7 psi.).
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10 [ 0015] Anot her preferred enbodi nent provides a nethod of fire
protecting an area with a sprinkler having a coverage area neasuring
greater thad&pss@yare feet but no greater than 324 souafgsrh@mbiesd he
nmet hod preferably includes discharging a fire fighting fluid at a
flow rate of about seventeen gallons per mnute (17 gpn) froma
sprinkler body having a K-factor of about 5 and further distributing
the fluid over the area at a fluid design density of at |east 0.05
gal l ons per 15mi nute per square foot (0.05 gpnm ft2). Preferably the
f1 ui d spsinklen fugbrrpeeferebly insiudspi Flasire assemblyio ensbidaiheytishond 3 theangly

about xre%’fft‘)bé{@e tﬁi%%ﬂ%?en?e% h first sfhﬁ@%](gﬁgd Rih F]h)e JorlgHO&RAL Iaﬂ1s¥@§ fpﬁ&@ fer

al terna I nent of tthe net I'S pI’OVI
pr ot ectlosury aasencbipadiacsnt theoutles pidiaserand sttt Idwg@caﬁhe alowagwmhl«y frgpetie er

than 3{%141615 443k grrlﬁk?(%tfum P@?erz?ﬂ%ﬁ%@irdest ?@éﬁeégpas%}ﬁ{?f gistfa?&{the diifet, "Rfehod

inclu di sch ow rate 20 of about
t weint yde@atttbmsenﬁﬂy pqu:femhbeha(sz(phgphty of deflertingssprineek bubstahidally netpendieplar to

1 act 1 kiR b §an%? Corfilaflydr sdgggm?ﬁe olfg& RHELink REEREED Bvidk a

fluid desg ite per ‘square
f oot (d]stﬂﬁutgapmt“htﬂﬂ)d over epreteatidnyarea motfebuunchraas*angmgm ebant ﬂ‘&ﬁ iquere estly

(17" p® Eoiahd RPi R Pl il NN R G ol Pl AL Bl e

errbodl }fmﬁquafbffoaf(y 06 fgpin/fe¥) fbb @ vienidmaCscheidg ptetslumlasld adnigiminboperatygtfhel 25

ed fl ui cludes distri the f Sect on_,26. of
mﬂm&ﬁ@ HepESte T e oo api, el B Best ot rR o P
][ at e ?%VO nj jor 8 ate:SAIAIqlﬁi tolaB&R kevdn@éh @ﬁlﬁlﬂﬂ?ﬁ? squate RNt pREY andahear e
oot gp t ereinh.no nore are measurin

squar e2PEsRt THERIR PP e T %ﬁ]fiw TRnging %?m Bhou ipteen ga P&fd?%ﬁﬁg %’é’Pt

M Nut ervRAly sABRper nbRte ((1@-2@%1)1@{2 M Hetpédferrd¥prifitlet igha hoheles®plagds can

further define.a mninumsprin

ler. t | bou
ei ght #sesbl wavgeﬁ%cgverpmam&lﬁrf%laso 0 “ dosive %@aﬁ@g@ 9{3 g Oﬁﬁiﬁer

Pr ¢ erhedudasihe gichttﬁui tlﬁrc%$&'jhlaté afg@%as ltmeneacw ad@snbevy irﬁ%oﬂ@ﬁhb il
sprinkler systemthat preferably includes a fluid supply source, a

maxi mutpflegvicgsargebly pithin; the %llt?ré1§11%t| al dwel ling, the coverage area
bei ng fag1H" eatx@{yeﬂak}@tﬁe@p’é@ﬁm&dfnﬁe a sgx@&@ éf&h@l? chles mdyr}}abﬁg

havi ng a body wi an inlet and an outlet an a K-factor ratin
about @ inmd syrface dpﬁrenm pisragewanbncauying a fiwd. Thy paswageray isclpdesrea rnéw y

coupl eg4t0 ohil§ s %Acua %M&nghémﬂ iR é,ﬁ%%%ﬁéa% KEBRRE ¥f g3, daR a

m ni mum oper at i pressur€ to the In at about seven pounds per

sq&@r esprinider 7150 1pslude)s azohasurerpescmbin z@nacmtém qrdst tg ognluderibg eptlet and@w havi ng

aflo t I
L1y RSN A SER mg Ab emT B gt

f1 ow afic: mefirabspainkliestlsa pravidesmeas foedistrputing alflowy obiileid wivel adweisitiop azeaer
the c Or\%/lggrlggﬁm%raggutqhtl @ctﬂ.l%pe fea t(? ;n&@hé(ﬁ@lﬁarg ®det, the fluid distribution having a

density of at least 0.05 gallons per minute per square foot (0.05 gpm/fi®) so as to define a range

25  of minimum operating pressures ranging from about seven pounds per square inch to about
seventeen pounds per square inch (7-17 psi.) and a range of minimum operating fluid flows
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.



10 m nute per square foot (0.05 gpmft2). [0019]1n yet another
enbodi ment of the system preferably includes a maxi num coverage area

I n a resi dedbhdizshse! | i ng being greater than 256 squar epd@gdzoind1ds€SS
t han about 324 square feet. The preferred system further includes 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 15 source such that the supply provides a m ni num operating
pressure to the inlet of about twelve pounds per square inch (12

psi ), WAt he Angtherembndimend eecording te hearepentrinsptipmpionidese methog offire of
about SeNaRGR raraa%{homsimﬂﬁer ﬁgvﬂl‘f}ta%o‘(fel' %eql o B2 Yah P58 001 RSEet. The

al ternati ve enmbodi nent Sy Vst em maxl mum coverage area i s
prefer %P@gegqr@ears preferplin abm a$6 @Eare Sgtianddfurteas be abrit [| Msssuarsdget ab@cthemoo
squar g

r gSI dentt]?ea tersnl{fen agr E@aagﬂ&wk% 3' hQﬁl%{hﬁ& %Rhﬁﬁe &% éhul%g%aaﬁﬁ gﬁtﬁ{g and a
K-factaer ﬂoaftrﬂm of adfoubthdntgen &alloﬁh gersqnnutn klmpm)s?rqm efminglst hodydupihed K-o

the fl u el

oper at Lhf GHBRLA BOHSERIRERY BRhe4 STTRIRRI SNOES R Bulh Mg,

i nch (&veér ths aea ateantfuit Idesigmtﬂelusity qfrabanit GOS gallahis pethaingte pet muaﬂaafadtrﬂ@(m flow

ot uage 5 5ot BER SR e el e B end IR PBL R Rt
def i neancopdiaiig prosstifecf apait seen pounds patstwrainpli (Mpsil).ng a fluid density
ST TR SR
acco np@ﬁﬁlklét@xadh@‘ﬂﬂcmage\lmahea@ir&gl gheatet Kifah 2b € suaey fedt rbua:migrmsmantnu e
Phe. i ouie ish, ThaaEeihocbBie D stk HRehectsne « B hare BB0ert BeY B B ven
above zbogt sbmteeﬁgﬁldnege:dﬂamk (Ot g} TV hriRleOWedyIRVIME a iKRfaesPbBIbButthe
featu ra%%l 1”11(131'];1‘161'E dlstrlhgtln?gq e 8111(1 over the area at a fluid design density of at least 0.05 gallons per
15  minute per square foot (0.05 gpm/ft?). Preferably the fluid is introduced to the sprinkler at an
operating pressure of about twelve pounds per square inch (12 psi.).
[0016] In yet another alternative embodiment of the method, a method is provided for
protecting an area having a sprinkler coverage area measuring greater than 324 square feet but no
greater than 400 square feei. The method includes discharging a fire fighting fluid at a flow rate
20  of about twenty gallons per minute (20 gpm) from a sprinkler body having a K-factor of about 5
and 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*). Preferably, the fluid is introduced to the body at an operating
pressure of about seventeen pounds per square inch (17 psi.) and more preferably about 16.7 psi.
[0017] In yet another embodiment of any of the above described methods, distributing the
25  discharged fluid 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 gailons 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
30 ft)



[0022] FIG 1 shows ..a cut-away view of a preferred residential flat
plhate conﬁf‘g ed sprinlder. 5[0023]FIG 2 is a cross-sectional view of
the sprin 20613kdsee 1. [0024]FIG 3 is a preferred pl GRS
of the sprinkler of FIG 1. [0025]FIG 4A is a plan vPel\T/thﬁa !
preferred defl ector plate assenbly of the sprinkler of FIG 1

[0026] FIG 4B is a cross-sectional view of the deflector plate
assenbly cut along line IVB- 10 IVB of FIG 4A [0027]FIG 5H5Ais a
preferred projection nmenber in the deflector plate assenbly of FIG
4|A [ OU33IFI GArBther preferied gspscted dhei porsant inMesiipngitoYifes w@ji@él@flsaﬁnlﬁ%rnber
al ong ew
of o preltl M plenRericep Eana iR Sufes SffeliBulltolbinfd Bl B ot eal)

[ 0030] Bivelling Brei csvaa@r@wesmcml aneRtr thanaﬁﬁ wamerfeetpqnétaere%@wtlw%wgdqr. ne

VB VB FlR ook S9SUELE, DR ISAESRaRSSh AR otk Sty Of
t he pl ate ong '{} G 6A [ 00 éD 'S
anof heabomt @SsTbﬁprmkimails prﬂf@ubly)ﬁo@teé tqnthatﬂeld(ﬁupplals@mge M‘ﬂe fhat fhe suppix VI D

provides a minimum operating pressure to the inlet at about seven pounds per square inch (7 psi.)

and the outlet provides a discharge flow having a flow rate of about thirteen gallons per minute.
The sprihkler preferably includes a deflector assembly to deflect the discharge flow and define a
distribution pattern providing a fluid density over the coverage area of about 0.05 gallons per
10  minute per square foot (0.05 gpm/ft).
[0019) In yet another embodiment of the system preferably includes a maximum coverage
area in a residential dwelling being greater than 256 square feet and less than about 324 square
feet. The preferred system further includes a residential sprinkler having a body with an inlet
and an outlet and a K-factor rating of about 5. The sprinkler being cdupled to the fluid supply
15  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 minute (17 gpm).
[0620] In another alternative embodiment of the system, the maximum coverage area is
preferably greater than about 324 square feet and less than about 400 square feet. The system.
20  further preferably includes at least one residential sprinkler having.a body with an inlet and an
outlet and a K-factor rating of about 5. 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
25  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

30  this specification, illustrate exemplary embodiments of the invention, and, together with the
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20 in FIG 6A. [O0033]FIGS. 7A-7C are schematic views of a fluid
distribution test area as per UL 1626. Mde(s) For Carrying Qut the

I nvention {#@3éd3bewn in FIGS. 1-2 is an illustrative e‘rﬂqp@gzmmgng a

conceal ed pendant residential fire sprinkler 10 that can be used
residential applications, for exanple, to protect a floor area 250f a
conpartnent in the residential dmelling unit. As used herein, the
term"residential” is a "dwelling unit" as defined in the 2002
Editi on of  NFPA 13D and NFPA_ 13R wh h can |nclude connercrp

dwel | i BR§eizhfigsgription given phaye gnd épért@ escripHgRIGVER DAY POBR Hglahses,
board ape&afdefidehtidnt | €S, hospitals, notels or hotels) to indicate
one or_nore roons, arranged for the use of individuals livin

t oget hBP22las iKiGel dhomgreitsiryaienel aryelomed residemiel Haplaa qopces

CoOKi Ngyinldeyi Ng, 30sanitary, and sleeping facilities. The resrdential
dmellrn% unit normally includes a plurality of conpartnents as

defd nel®02H t h&FIGFPA aStogereretiona! vigheafdhegprigen af Fl@alch conmpartment is a
space is ifngly, the

spri nk hé‘:ﬁlo gﬁfdbﬁﬁ f?’yed\(]meté §Sr§@rﬂﬂaggﬁlrgnﬂgjkrégg?§fdptlr al sprinkler .
syst enl00flef eddGI4A & a@é@n ‘mvpef arBsfecreqhd¢fbbtosp!ﬁﬁemsa§mblyﬁ§heeammldﬁr of (i)
one a famly dwellings and nobil e homes per NFPA 130; (ii)

resi dential occupancies up to and 5 including four stories in height
per NFIO26I3R; FdE. 4B isia)crassrygectivied viepod dpalefsciarplyie assedrbip cai3long line IVB-

5] Lhgsto FIG 1, a partially cut-away view of a preferred
odrﬁ?rr?hgp 'tQAhe r esi dentr al sprinkler 10 is shown coupled to a

s pri nki0az7]sy s tFed 5 pisefpeefaioddyprajestish nsgprtienial the deﬂ;s:bepiat&@&pmbly of Fib.edLim
crcanp! B0 2 28 PHsEPasGHoRL IR (e AR et HRra gV of

pr ef er@id, yAi ncl udes a body 12 configured to 10 couple t he sprinkl er
coupl IUEY"E" IR B s ALSEERE PiE vebi et S E i sy ohelg by

t hreadgFigosamect i on between the body 12 and a corresponding fitting
are Rl e 5IGHtisa St EIeT N TR Fitaes ot LTS ERY 64t 1 on
bet vveergosi]e S pIdGdd i@ﬁm&h{éi'fcﬁm 8ol diethE ttepldte 1l Qlong thel lihe ¥ TOBITAGH
descrr ed herein below 15[0036] The sprinkler 10 preferably includes

a sup %up or outer housing 14 di sposed
[0032] FIG. 6D is yet another cross-sectional view of the plate cut along the line VID-VID

20  inFIG. 6A.
[0033] FIGS. 7A-7C are schematic views of a fluid distribution test 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
25 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,

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

-0.



about the body 12. The outer housing 14 provides a chanber for
housi ng the sprinkler operational conponents such as, for exanple,

t he triggewooek/defskector assenblies. Connected bel ow tfheray&rdslsd
is a detachabl e cover plate assenbly 16 providi ng nmeans to conceal

t he sprinlder conmponents from view beneath the ceiling 200. The cover
pl ate assenbly 16 20 preferably includes a substantially flat plate
18 that presents a low profile with respect to the ceiling 200. The

| ate 18 can i ncl ur ed s e treatment or
P oror hraamety fasaged Rt Bhek Stbfaie hite Gnally G caopmen | fece
SUr r ouRgtiNéhcRBd ByORERHNd céilin® DRIcOEdinply, (R sPARKIEOIN cal bé B fiphad Gr use in

assenbl 6.is conf ur ed t parate fro e qQuter housing 12
and/ or? ‘%/’Hé HPIFI P’f%ﬂrﬁ as,we}fplﬁeﬁ@@ﬁrlgﬁmnéﬂerf@stw&re@xpne and

al | owi g fﬁdaﬂay SRS11RYs| 88 mbBild beﬁ&tpla'xaltlﬁ?@ msb%ﬁﬂfe@ﬁaafag&capénue@ug 03R4 ng
fluid over the area beneath the'ceiling 200. 37] A cross-sectional

vi elv ofcludias four stpnigsdp baightper FBAyl a%opr|(w) Fm@thez octhenqy@a perMFRA 15 hown
with tfg msgr ef Rege%gﬁutﬁc ﬁmmll}lutfmay%wéfm&e%&ea @ﬁbé&?ﬁnbﬁ’:‘&k&"e

system 100 and furt preferabl y i ncluding a lat area 13 for
engagenridntiolsprinlder §0rs ﬁlallwnaomeif:ﬂ fodoprinigersysem, Hr@fﬁrabbmpst éprinkler system

socket Q%Pﬁ bt é}aﬁ@%ov@ggm%gzo-mﬁa (!)\J;Vlllc n%@ﬁcti@ﬁ@tﬂcg%ggfgﬁ&gﬁgg ude,

for ex contiguous at sides to forma ped
out er gyesummwaldroatdrorichiding tldy The spilnbler 1 hpriefrablhincludsstagiodni? configustl tcan

oI [ BuBEAgee, B bLEid Syl S0 im Ot el LR 1D By B
s pr i nkirgnch lingofshelsprigkier systeaf Bllcylwaytof ad'aebdddl yonmpg g detweet the ﬂah@ But er
thr eada%d%ior?%s é %tﬁtﬂ}{g la]ﬁ% b n(t,hhlﬁle oﬁl} ! rrﬁ%lllé?" nsQen% 00. Aﬂ-er tR/g é npectmns

housi ng u es an i n i or r|p eral ning a
centr adre mssibleancendbﬁ thél' mamdy fatRitatesrfludbcahrsyisédn bd:tweughe sﬁnmkk-:e ntral

bore 42 .an LoLer er| her a of . th outer housing 14 can
engag&yﬁﬁgqg@ ?ﬂ?é%%%lg &%8ﬁ§8E§ePém Stpl e the body and the
holssi nG036p on@hammhker 10 ﬂ'ﬂa&rmy intluddsatsupporticup or diderdlousifg]bdishosd? can
be di nS|o tg forma,sto tha s an i.nner. surface of
Che odPBR GHIpey g The ot hTe 1ERSRdrA e JIEHE G e EO IR body 12
t hr ougiperatignat eotigoabntb Quch ad Zoiodxaihple, thetrper @t deM@tol 4ssehmbRB3O Chhecleaner
surfa e of tFe puter, h u5|qg 14 1s Prefe bly radially sgaced from
the | Lj’%ﬁ PRsingdyiisa fetachplile gover plategsse PoroN) i@ mepsds eangeal i

SUr r oUsphinag camgoﬁmma}dwvie%e@daﬂﬁaé bR 2000 TROBSRE SlafasseRBLySIBr | N k I er
10, The jnner rface of ,the housing 14 can include a couplin

mettharrelrably i e%alﬁaswmjalkycﬂaf Pated § st pispenise lqwaesile Vﬂ&eespw @f%be( ably,

the hQﬂdﬁth 900k AThkD1tE ¢4 egﬂﬁdaderdebdrmetoh Ee%ﬁﬁ’ed‘ls@?fa@ 123 dnl 6r doARY so as
surface far enga&pnent with a portion of the plate assenbly 16 to

coupl dopesthefitainbivnd in erropridate Wigohe pusiunfing govimoners. fisopgration, a portion
Cross- o‘f%tﬁm@@@sheﬁm?%@sfcohh redt%fseﬁa%%é ﬁor@l%@&ﬁa%@s@ Bl maRsaRMol y 16.

The cover "pl ate assSe ﬁ% referably includes a retaining sleeve
por t i ceagonghganmynentyp asnrtngleow @P@]ﬁb@liqmmtha eminider 10 by astidtsdnd

eNgAg ekt M Efd fdA6nd AERVY thd LELA A0 Me %11155500
[0037] A cross-sectional view of the sprinkier 10 is provided 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
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20 outer housing 14 to couple the plate assenbly 16 and outer housing
14A together. Alternatively, retaining sleeve portion 48 can include
a t hr eadedwiomid/@spst or nmut ual engagenent with the interp@hpdtcpagssoa
of the outer housing 14. The sl eeve preferably includes a nounting
surface 50 for engaging the surface of the ceiling 200 thereby
limting the axial engagenent of the plate assenbly 16 with the outer
housing 14. 25[0041] A cover plate menmber is attached to the retaining

sl eeve 48 such that %’substantlall conceal s the chanbegﬁgf t he
out er FRoEISIONYAalpiden iy 10HY ab¥rsemFhangt QUi PeyBrist o dhpdodz dApbrre rbish 8 ¢ he

sprin kin@:ﬁllagﬂgn 06¢ Bandip th @l’freﬁ%ﬁé’"&‘ﬁrﬁhﬂelt TEnRe: bRICI e ﬁﬁl@@@y&‘terﬂao@s seen
in FIG 2. The cover pla nmenber 1S preferablé1d tached to the

r et ai nl%83Pls| eé”\l;l@smylkb@rtlﬂ@r%ﬁexaplyw@%%%woes ispgnider. dgemdigelys f or
exanpl ﬁrefeabmi&eadedgeagagaq vk tﬁé)é)ﬂé’rﬁ:lu%s 1‘1\’6f ﬁn@ bb§y Iﬁfs% dufer H&lsﬁkgtlhe

pl at e nerber retaining sleeve desired

t enper Bramuer hmmgel %m@emahkye@mdea an iapper mrmh@ral qdﬁ@ d@@ﬂtﬂeﬂr centpghized bore
2006/ 13308RGT) 152090 A2AER e T deirdi BoRADI A tld e REpk A of

menber a osi ng the operation el enents of the sp
addr esthe piter hwang $beancamgaghithe ewdrdieads 21 pfthp bed;elrzatblcyunlaﬁediomwm

1 1 5 Ft t . f 137F
 oFuBHgHhord ahinnan Sl Bl 1 e b BENP L0 b e By o
of s oI fden a52p drabergppdsi aadmreadlir&ict yi thdauier hohsing bhigi linitiha atlalamggem?é'nt of

il h cover l.at e, menber and the
re ai n#héag‘“& 1? rgﬁé—gt% ? %1 ?or? 45 e%?r}mﬁ%ng ﬁztt her preferably
i ncl ud@e3ddn ejTeetnnansusfped wfghé@twhnnﬂmgﬂl%s peferdbdy mdially sgmlcai f?eomrﬂwber
away from the, ret |n|n s|l eeve.48 = The tion C for
exanpl BSRe s A8 ot et P iRl b DR iA R R ect or
als S enbdapp?ganaa a(dnlﬁdmerfxtp bfithe speirikiee 10.18he 1ﬁﬁe|r datae oDhd hatwingel4 dahéncludy er
pl at e nenber i re stantia i.de a
Pow or GEPHE mehbads 08 cotpPeds BarrrhpRstomiit if Hrfodb, b fhesde,
- pl e nElaisn 161&d¢laﬂad 462 Alh the iGh@ purBice EotleMSPdeRemivithe FoeticiSof ti@ plate
present, a concave surface relative to the view bel ow
the<xﬁ$?qg&§%@ nF @ﬂ?] eRneriegetlonal  conponent's of the sprinkler 10
can i n@oan] duakhyweFIGOs hsafdrbs\é%hwodafvleueoﬁmprefeﬁh@[y Reichaldmase, . e.
wat er dlstrlbutlon and_conpliance wiith known sprinkler 15 standards

such adssenybby 16 Higspeer platpaseembly &b Poferblnrlides s retinme slgyeporipy 48

pref ergiinga p qlﬂaltfaﬁﬁra}eb@aausg%mm@fdea En@beh R wihthd WileRibr hitaPEEW biGe
for a heat sensi IVIIHX o6 her mal responsi veness along wth water
§QEP

di 4% r i pptAribewsingidrta e bee aspemblic Hendopisehowsinigy 44degeghes. Alternatively,
resi detinidle ddev€pctiith M‘@aﬁm‘if?&iude@ﬁx@é(&d?@ﬁmﬁ Ra@aRudi @R a%&ﬁéﬁ?mtﬁeo

escape or ae evacuat ed he bod eration conponent
havi ngintegier thisadh4¢arpfitheuicr housing Hndhe §]G¢‘ofedt§@f§2bi3fd@ﬂ¢d¢5 A glopntng surface
passag :
e TR L A O S B
sprl nkassqmb[l}olfgwitm&ﬁnater houisingA4A. The inlet 24 is configured to
ui d,f '

oo oA R e RS bl Aol Wil faby

ar ea b@nmtshhet dhemhmuf thid cauter hOusinphld thayeby cbAcenkngpthe bperativingl qompbnegtsroéd

to deftth s?pri%klgll' aﬂ gse fgr%g"(];lfnllal(e”t & (t:leff?acr:th ésfse? tlj(f) 42 gsf SG%I‘P %LEIG 2. a'?he PALTINS

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

30  theretaining sleeve 48 up to a desired temperature. Above the threshold temperature, the solder
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25 preferably at least 4.9. The K-factor relates in part to the shape
of the passageway 22 and ot her dinensions of the passageway 22, inlet

24 and/ or welh®i1zZB@7 As used herein, a discharge coeffigd@id06021682
K-factor of the sprinkler 10 is quantified or rated as a fl ow of

wat er Q out of the passageway 22 of the body 12 of the sprinkler 10
in gallons 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), 30 where K = Q 1(p)112. WO 2006/ 133057PCT/ US2006/ 021682

[ 0043] Seheelispeleasiolgdie cb@er pate mowier dnd eppasing therpparationpl slemgnts afths srpyinkler

i.e., e tl et i | -ose o

ci osurld 8 elithisile 18 b FRENIRL b2 RhrBaSbGRMER RIS Ehoul 1R
occl udadnites patshieframub@e 1 1 HE teihpupl 3§ itmdineyed mpehpretpeablyt abr 38 R r om
the outlet. The closure 2 [ i : : 0
coupl ofed’r%feﬂﬁggﬁhrree S ﬂg%ﬁ%gg %Xrﬁea%i’ 1%8? Ié‘ﬁgl%balggﬁttlﬂglhg ]éql%%r%] %yégl;oﬁner
surs acaciBfieahe teparativachf teXolvarplita getiber and thegttaidéig sKivue #i dlraplatgasspmbly

prefera a Bellville type, Berylli . ckel i (r)
Coat i e Mt aprebty nsfer sise o g g iase AE P Ses Mol kP T
seat niesH e r@4inhig sRe®OIBD TS &jeotiorssprian/SDcandishfer eXaaple nepmB@ssiqneping The
cl osure assenbly further ingcludes t her I esponsi-ye ,tri
assentP§mbsr disposed I?‘@We%[’?)f[%c@ff ﬁﬁe‘ﬁ]élﬁ pfg a?%%he ﬁ#ﬁ 'P%f d é é‘lg g %ﬁglg%ggne nt
of t hexhoas ey codd platdmeihbe iopteteaiblyPsubstamtiatly Abteplath &8 spprovidé elowliofilkbr e
specifically, the |ever 38 1S pr ferabl}/ a fusi I%e Ijn]k asstenbl q
nall nrelaiie ithaceHine 208 Aliraaqiste firepvapplal mmees 1 P ROIMRER R O e
there bﬁi‘oﬂﬁisﬂ Eﬂo;ﬂ‘é@&;ﬁ[ foLeaRipld) K ketcatsut-facereRAVe taGliciiéw Yeldtvaheceilitien
exposed to a sufficient |evel of heat, the solder element nelts and

the twPOink hal ves separate from one another so as to displace the

cl osur @odHas s afbbYoratRRSI BpBentd 6 tﬁa(bgl'iﬂlhﬁlelro chf irdRGdpEY Bhd Edli8@ively
di scharge "of fluid fromthe outlet 26. Al ternative, closure ,anean i es
28 anddafine sprinkler perfymarcedisr. watser Bistribrian aa€ qomplianshyith kngWhspirkler nat i ve

fgf@t r Y5 <@ &Y ‘{&Ia%h% ROEL eRBed 1103 RARSAGENR Y632 M8 PrdflisbIsRRd NKI er

I n an non-actudated s aie_and is adequately thermal |y responsive to
act uat eperdtional peinprdients ofithe aprinkierd provide ferd hpgksendd by asitiermal | s
prefer GOt - Lt Bhat o Bektidely adm@Kat ur e
rati ngl%g@ﬁ%? %ggnag#{ﬁgq}hﬁg%naa‘%%ﬁ%ﬁfg%tléa??%éﬂa}%osﬁt a11700 aﬁd $r,mr e
pr ef er msidgntiabfimlaod thebp Enpraveihg heance for perkpant to esegpe cabeiP@cyatd dgecan
provid 1] 0 . [ b ] ' Il $e ' eh @ahigpge of
ot al v rign BARegbntforichbiohal e ek Flo SehPEb AR Fadeey
ouZ0 et pREagewayt dreonthiit 22¢ {Toe pesagemby 92 pviseosandhyrication befwpey a body infet 24
di stribu

Chot e\ Pt P udeh 0 bk SRR e OBl 198 Bhar20is AL AR 602 01 O
configured to receive fluid from the sprinkler system 100 and the outlet 26 is configured to
discharge the fluid for distribution over a protection area beneath the sprinkler 10. The body 12
is preferably configured to define a discharge coefficient or K-factor of about 5 and more

25  preferably at least 4.9. The K-factor relates in part to the shape of the 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 (psi 2),

30  where K=Q /(p)l/2.
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25 preferably includes a deflector plate assenbly 42a, one or nore
gui de nmenbers 42b and an inner or guide nmenber housing 42c di sposed
about a digbahedp@sdsyon of the body 12. In FIG 2, the dgideGhR16s2
assenbly 42 is shown in both its non-depl oyed state (solid |ines) and
its deployed state (dashed lines). Mdrre specifically, the deflector
assenbly 42 has a first retracted position distal of the sprinkler
outl et 26 and a second depl oyed position distal of the first

position. Preferably, the WO 2006/ 133057PCT/ US2006/021682 pl ate 18
suppor {#W48he dBfed sprinider 1995 shoiynyind@rt] in ainog-aptuatsd stpfolict, ithsrpudet Zdis plosed

o st andh o PR bl EnBfias Tu8 bRl hipABG 2T phoffBi tssBedh ol Bllne qute
i nner B6tsicolpdd the passagt wqxﬂ%hbrdbmreveatlmg disghergaof fiid fivimsthabutlehdli®E7 of

body 12. Th h bl t | t
he oublerrs S a8 MR It il ShEDE P50 £ RaShef SEe el
sur § ac eomaigudieds thepmret sﬁaqummmmmrlaﬁmIMHbuﬂdn% I 'ﬁhngwashm A4k aX| s

the depitgiiyy S BEuas e BeAthir nEEETSder P P IBRE S oliRu e <
42b sparket. [The pluga if proferblyoapled fvef seatindtiben B4l bex t:c&ﬂp‘i'bs%gmdbﬁwair bgher

al ong %he di rectl on of the longitudinal axis A-A preferably interior
to t he®@¥R¥3%housi ng 42c. Each of the guide nmenbers 42b preferably 10

i ncl ud Em 3] Pr ORidBidsuRRekefBLLRERr il Rilep @ tHehBdllyGbspbiive g agsémalfy drhe
i nner

ousi ng 42c. Coupled to_t istal ends of t ui.de ers
42805 s ecVPFéng?Ylé’BE gieansy fa‘t @I@%@é&%ﬁﬁammq s waspe ﬁc%&gﬂ?
def | echguratp tiRlsprimasanb Moréléiﬂcllf“aalﬁff fhenser m;p;dfaﬁblgdamsedle Bk eIsEB?nHdet | et

26. The gui de penbers are erably telescoping nenbers relative

to t hehpiresivoidalygs @%togﬁtmé’yﬁépﬁfﬂt lir}lﬁféem%‘“b@ﬁqe@c%ww%& e

assenblyi AR 16 th £odneRehattl SRl [Whenle2Pdsk® 4 duftfdiend REILI ABat e Sol&RCONd
position distal 15of the first. [0047] The deflector pl ate assenbly

42a i seclemenirmelisiangthetwo [ink lephen separain&0m ope aiishen g0 fisplesrdhe elewiel or
Foy QQerHﬂ? éﬂe%n {Hé sFlhﬂlcTerﬁb%&? &&%ﬁg&@&fafg%@huﬁ%n& {he Butlds b@

ect or at'e as ents an upper surface 56 and
opp03| Mem@wcl@ureraawbaﬁ ZS@eﬁéfﬂlesruﬂs‘»uams 338 qay be proisige anlong as the

I
o, o SB35 e
di st ri bereatghstaie arichls edefqortelyitier malbulesmgmae i antuntg thef spunklﬁmlan@ﬁgiﬁﬂaffg@d
f f

that - isse idiionr Py eSS ERAHAAI T el SRR oo BRI ERing
sufei c nﬂahg:hgﬁ‘bmtabomtﬂBﬁ"th ebapd | HE pnd mbs Iﬁ@“r:rablbles ghloatt 60IB A bhighs away

; ; gm ;[ ?;g'mﬁcf%{ gefnpeFagﬁ?)W%B% fﬁn &%\8@ Gl gﬂ opaleffem lit§ ?nss%ﬁ%gr s%?ecttioq'le&epé %Bge

of installation configurations and system designs.

[0045] Distal of the outlet 26 is the deflector assembly 42 providing means for distributing a
fluid discharge from the outlet 26 over an area below the outlet. The deflector assembly 42

25  preferably includes a deflector plate assembly 42a, one or more guide members 42b and an inner
or guide member housing 42c¢ 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 refracted position distal of
the sprinkler outlet 26 and a second deployed position distal of the first position. Preferably, the

-13-



25 to a second or deployed position. The sol der holding the fusible
link 38 nmelts under the exposure to the increasing heat, the hal ves
separate tQodgiudiR;t he sprinkler and displace the cl oy euassRIREY -
Upon di spl acenent of the closure assenbly, fluid discharges fromthe
outl et 26 over the protection area. [0049] Accordingly, the sprinkler
10 can be tested in accordance with UL 1626, Section 26 30 to
identify an acceptable m ninum operational flow rate of discharge
fromthe sprinkler 10 capable of distributing a flow of fluid over a
hor i zopiatall8 seppbrs theidafleptor aesermbly R i its st Position SQ i 1ogste o st &ieanpl e
schemaf | ' ; ication rate or
densi té/eﬂ%%bl%%tgg%\é‘%bw&g%@1;1%1%@113?%2%%%?%1{2&%0%9{#& n the test area
shal | 9646t | dmete Pefo@edembasimenpdhe inherhousing42cdgdispased Bpapt iapas idbe

t hat ng _nor h r A K 25

gi ven' ERUTAR( Ofpody T FoE B EEEE L1 ARk e RN fepholi il ol O

ni nfit ehqueing $4uBheinfadionsitgd4ls ipdlekee aminteyior surfscedtdeasiauhriialiy sHpuseribesy
the sprinkler 10 can bhe satisfac i t i with UL
1626 copoReng Pl S aRib il ahe Bk i OB REBRARL | 0
gal | onprefeeblynituetledtdrhsgptbly 42hatludes sphir of elnngatefd| guidd nebimbersidBbspaged over

2 250 SR Bahont o258 ol d afd ndihd gk oI e AGNT ol

pr ef er AbA yrefdiibly intSior tosthe DREHIBLsE: 432, Fach of dgiidemtmbeys 43b referably

m ni mum operatin ressur,e, for the ef.erred r.inkler.1 havij

ol MR Tt ong caUfiifoR PRt AL GREISor B P izg. neY ol 8
gal | onﬁlgg%fm aidﬁ%Eﬁ#e(gﬁfﬂe&&ﬂ?oeﬁagaﬁztﬁ%@?eabﬂpl?giaflegm;alyféﬂZu,itﬂieﬁyslpwdtibg]Eﬁeon
over a squar e t test _area._ | . .o X t a,denslt

0 05 oaReREoIE rssmat 425 don Eeherition fiseal of e gates gf THog iRt d

S ﬁt\; eg_ %B{E@é?mtﬁﬁele%%ﬁr_ﬁg%lérﬂﬁéﬂs felatipsto. the inhy@08ILT 42cf thas pormitiug thel

e odl nen (0]

e sprinkler 10 further praqvides.for the 15 m nijal
{1 ow ofellevepleieanghil 4o prmddisnivdiom e ditpontiordneseoud e
di g5ripppl pRitests for a 324 square feet area (18 ft. x 18 ft.), and
a mnimal flow of twenty gallons per mnute (20 q%pm). for a 400
squar {0083t t She daflessor(ate gssembly 44n if shown, frorssio |1y Fashgd ding PYFFSPANRS to
spri nkhLer LR @aﬂgﬁ Wbhdd pblitichO B8 defRRedr pRite 27 to
i denti #h;%/ S%‘%Qég‘i%ﬁgiﬁ‘fg tg)\q}e:ﬁp%lgcp?%i d iFsat_ri bati é)n fro?n t hebspri, nkl er
10 capadstreblp fi2aiprosantspatuppey surfaee 56 pedprogpppsitsilewesaifacs S9esach subptaatiplly ace
inar S UG istditRfing % AR BscRABE Bk iteAd k¢t 25 QHN
in Fl éﬁﬁ%ﬁ&gk@ﬁlsk%%}stﬁ@ﬁﬁt 13%&’?/\5 ﬁéStJ\}\n&thﬁlgﬁ t he %ce_s' coverage area are
we 0 ed patititarnthe wewer yuricg H6 piomidhesdistpigution spriage fondistabyting ggnipjnym o
sprinkler .10 di sehar.gi er in a uniformmanner at a specified
desi gnfa??%%?‘?‘%?‘zﬁ°ﬁ¥9%&§‘§ﬁ%e coverage or test area each wall wthin
t he coysige abmmatiohalf thelsprinkddrtl@ gronideh that, uperaspofiirs/e adeptsewee, (8ehngs aof
the spr.inkler .flo For r I v each
wal | Wﬁ{ehg?pe{aﬁggﬁ ‘él%tdjé:‘%tg? emgﬁtgﬁgﬁae%{élbs\?\%f ?%g'ga\?\f Fﬁ{ﬁaﬁ?é&a roo(;??)lirﬁz3 i onal
vat er afaing slbaedd. The tyfsotoy apanie A el dedps dont iksdirstar abn-dplayak pesition
di S2(5:harco(‘:]ae selcc?nd%%%g}glg)?e Cpeosi 101:[1. ﬁe@gld];rolultgrvx\@g 18 ftﬁs%lnglllg?;S Mﬁaﬁ&%é DI P)

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

30 to identify an acceptable minimum operational flow rate of discharge from the sprinkler 10
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where: 30WV = Required anount of water collected on a wall in percent
D=Wwll length (ft.) and P = Total perineter of coverage area (ft.)

[0051] 1t iwohebdeylee that the various features of the srFiidshRfv2ks:
and its operational 5 conponents allow for conpliance with UL 1626 at

the mnimal flow and pressures descri bed above. The deflector plate
assenbly 42a and the upper surface 56 preferably includes or defines
one or nore of surfaces substantially orthogonal to the |ongitudinal

axi s. ferably,. the elector pl ssenbly 42a incl udes, as
seen f mﬁa@&&#ﬁ taoyige Biflew ofgiuidovey %‘%‘i“ze‘étaltsruga‘iez‘gaf zlébte%“’é‘ﬁ

axi al | gor b¥apid doRentitfichiBl shdGm {AFREGO ruacmatfta@@pﬁéat%eﬁte oARInYity for any one
circunscrihing the first 10surface 4 é)gied distally fromthe

first YA aasana(l %v)é’rﬁlﬂ%#@ tegt @F%?}ﬁl% |b9 at Pfﬁ& Blous per ‘?}P‘éFf’ BT D] y

42a i nghtideRady traéihb%@&&%ﬁﬁﬁrézne%hﬁa@ytm@&bma& 1 h@a if hﬁ)s%we?a nRlageeeRd
surfaces 43, 45 and Bace distall'y fromthe second ace 45. The

pl Ut al the {Esigireadsatrlensis Olaeallans par minsitonar sevare ek  Moes Rsclarebling peterrdii o

di sc haéﬂ@o‘énﬁén%?tﬂé@ﬂrﬁkle? B0 EAbels %orﬂ)ﬁt%gt&ieﬁtact%?@an% Wﬂ’h fU‘ir1626 so as to
di stribution beneath the sprinkler 10.” 15[ 0052] One preferred

enbodi iWerily mitipemgperationad ﬂowlr@t@ ef tbgt@@htﬁllynm ml@}ﬁe El8eamm) thairesdts ima
and 4Bgpp Sf‘sﬁﬁaét‘?clr% vbmﬁ%’f?%mfe?fot 8tk fﬁ@[‘ &3 yhafvi Jaﬁ{g%f H‘Bﬁ??ﬁonl gerand

aprOJectlon ne terre roj ection
rrerrberm@@temﬁe:ﬂearalﬁroy (%07 oy’ )./eryn mgxemrqfh@blwpetesfsa corgiveted® astel | ower

of 14 7 (Rerity & s QEmfif oBheiRy BeSuRTARED Yo DR T et Fobiifiaf O
o utl et Kéf&tazt@f #8end a ofifimulveopsratibued ﬁswmf th2@=et lgalldnk at-,r Ipinateéliﬂgmbe:apab&
and t h(?f ﬁ{d?l}n gg %’lﬁﬁ cf%%‘%%{ P%g%r aolsg %fulareeC o Qs(laf ]are kf%rft K4 63%3 3 a%‘%gﬂtgu £h as

radi al I"rrpac Ker® 81 éent e sprin
t he i nhef gdlond pee mimofe pdraquand foot (@I gpmgﬁuq bd dbeut s&mmpdnnd@eng;ud&anch

oo T BB b ChREMAE Fo BB gL e
[ 015 3] thiném4i flower béveitetregdiiens m:mtep(rlefgpmabi syacchenﬁxlrfaild yistribotidnaektsnor dn
el BB R TR AR A S i LR S0
cent r afor £ 9008sqbate Ry tebichred @D €1, 2RO R.)a subst antially planar proximal tip
63 and[OOSO] In addition, the sprinkler 10 can be tested in accordance with UL 1626, Section 27 to
identify an acceptable level of fluid distribution from the sprinkler 10 capable of distributing a
20 flow of fluid over a vertical surface in a rectangular test area such as, for example 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 sprinkler 10 discharging water in a uniform
manner at a specified design flow rate. In a square coverage or test area each wall within the
coverage area shall be wetted with at least five percent (5 %) of the sprinkler flow. For
25  rectangular coverage or test areas, each wall within the coverage area shall be wetted within a
proportional water amount based on twenty percent (20%) of the total sprinkler discharge in
accordance with the following formula:
WW =20% (D/P)
where:

30 WW=  Required amount of water collected on a wall in percent
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axially extending therefroma substantially cylindrical body. The
proj ection nenber 60 can include a nmenber 64 extending radially from
the core 6% WRs@seferably, dianmetrically disposed abwﬁmgzb@,(ﬁ%g
62 are radially extending nmenbers 64. Alternatively, a plurality 3
extendi ng nenbers can be radially di sposed about the core 62 or
further in the alternative, an enlarged flange can be circunscri bed
about the central core 62. The projection nenber 60 preferably

i ncl udes an obl i que or angled surface 66 extending contiguously from
the core 62 to the radildmeh &x@Adi ng nenbers 64. The surface 66 can
define an angl e pangirfg; feiaiBtrBPsvelapRbY (FLP-thirty degrees (20-30)
relative to the substantially planar surface and is nore 5 preferably
about twenty-three degrees (23) relative to the substantially planar
sur f aC@ %{br © 1Pk BLIRE AP tB@?ar%ﬁfe%ﬁﬁés%?th@% erG6 ah@ it@bpdrdtlofiflr @l or
uni tar nstruction 1n which e an ace 66 is C|rcunscr|bed
about edwponerigiltondfonedmpdianes wigh Hb 162)6 délfe rnv@m@{al doysnd prassicgsydescribed
frusto c

The. pl aae. PhoRERA% AR o5t 30 BRI E B BERLES bepfb AR TE e
pr ef er aisl oy muroef Sdﬁ“aqehslbmanmlly@eimgml te ttheﬂ@nwﬂdlﬁalaama Mme b lesahly ik
surfac t4al 460 .

or o] ecgersaoR BB aRchb s BRRE, oy Ko fer WP IR B Bslienishd Srtucs,
Mor e p4£§pac@1tabcmlly fiom tid @.ttbt 2% aiseqond Surfced Epaferaply cichmdeibing thefitst al

b d t h tiall i nd d

ool e PORT IR REP Hsishl BB lBE RRPLEAL 45, Beh Bofe SraB R e Bpadellf 7
bor es e assemhbB2ia dichx{dess&tﬂirdbmtﬁacetfm eirammstiilshg the fiest 80 sevbrecesurfaces 43, 45
15 f bl I te | b 82 d 82h. i d, Wi

b er et abli PSR SR o e RRen Mo Rt ey BetEs o

cl ear | sarfaeedvet Which ﬁmd%ch&'gai fréxh @0t 26 edreitp8at pdefl82ana flowFbadigriniioy

engaged or the preferred parallel guide nmenbers 42b so as
to cen%WﬁﬁP&mﬁggggglﬁhe defl ector plate assenbly 42a al ong the

| opi t edsz)al &)ﬁe%refer&ddzhﬂ)baﬂmeﬂf oftthedeMdbtbelate @ssaBblyeRh, dsRednlikoFIGS. 4NDr e
specifically, the npers, 42h can inc)Jude pin elenents

pr ef er @943 lzefefabwémleﬂea F‘?ﬁBESéﬂ“W‘X Hetwlateyaembar dp and ppropstignomembey§0. e
radi al tae B bRROhOSFPIRRT SroRbticiNHerhite 6@9.1@9&%& cdle&tivelyefdRA e u@pert he

gui de nenbers 42b preferably provides a fl ow surface or channe

t her ebBEfRRRMP 419 lofves sifase 58 °§ths deflestar phie assrmbhytdarte disfriptedthe How pilyid g
feat ur §5mefe Julte: 2! %eemme{avat%ﬁdls&af‘gea koNy tﬁé@ﬁﬁﬁi§de@[€&s eff%l AFadebs

successful flow collection and wall wetting during UL 26 testing.

Re?r rihp fatpjelr memberrid@nd #)s prej n@wmrm 0 f@@@mrhqgvaﬁ@ rﬁse}lx ama@alﬂrv 95
|
I nc Udﬁnﬁer\ﬁig}.h?% g&hld&mﬁ%hh%doﬁ@? %ﬁ@klg u@ﬁ aSiRdinAdl sﬂﬁs&to[ftt& &Jf&%

menber 42c %Uncan f1ow. 0055]T e p ate
menber 14 ghejignep h@fsmgdﬁc sndéersbe guide Jabmberb @s trprovide a sprinkles parformance

pref er g Water distribution characteristic acceptable under UL 1626.
[0053] The projection member 60 is preferably centrally located with respect to the plate
25  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 2 member 64 extending radially from the core 62. More preferably, diametrically
disposed about the core 62 are radially extending members 64. Alternatively, a plurality ‘!

30  extending members can be radially disposed about the core 62 or further in the alternative, an
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substantially disposed in a plane substantially perpendicular to the
| ongi tudinal axis A-A and defined by orthogonal plate axes |VB-1VB
and VI G Vigo RA38R87 i n the plan view of FIG 4A. 30 M¥&rys2006/021682
specifically, the plate nenber 78 has a perineter defining at |east
one arcuate edge 84 and one substantially straight edge 86.
Preferably, the plate nenber 78 has a perineter defining two
dianetrically opposed arcuate edges 84 intersecting the major plate
axis 1VB-1VB and two subst ant.i %I |y parallel straight edges 86 opposed
about enlfeseddlange gande sirgpmssritegpbpyjthessatrycprdgohhs ProsclipmaRbS0p| at e

axi s \ﬂr&er\éb indnideb & é‘{mq)de of ?leﬁéﬁﬂfﬁﬂé'@é%ﬁt%ﬁdﬂgcoﬁiﬁ%}]mﬂ tlotetht Wete 82 to

par al I'el al ght edges 86 a he m nor axis | C ranges from
about the @diaﬁr preiending meprs &4- éfheﬁeﬁe@ 64r¢an safing pp prglesnging Betpabeutos

'ncheswre&tggéﬁ&gm;gﬁs §@5 FeBfive PPRE LRk Ptaﬁe smf@ée%nar%rmﬁ% 78, a

point a arcuate edge 84 can further define a circle
ci ricurmsefeiablydbeus duenty-theed dsargies (28D nelptivetp Sesubtantiplly platar autace t Mareght

edges Hoebiy heoRicBid MBI b K¢ BRI 3@3 oA RICALABY WnihoTk A

chord ‘1 eng R CTe e plate anet
def i nedrfime 6diincisumsoitied ybmrpﬂméetgltpﬁihaltaslsab oy dafica psubsteniipdly f@ﬂoand

o OCTc B DT d MB! SEBL Bl 1R UGS 6B it 3D doBl BB g about

PMore pre terna
t he dieatentiag netefbenéd réspedtiney phcaplefanaiﬂrj)pbwaemc dimst oental funfact 4 oadake
i nkl er .hei h thgggl ate diameter to sprinkler height ratio

gesse‘forn ﬁ?rﬁ%&f}é descrilsd 2BYGt 0.75 and is preferably about 0.70. 15
[ 0057] [90:'@!] ef eﬂ’heebnrrhladoee Gm‘lfdbl&i Iﬁ'aﬁcﬂl(_ﬁl Iﬁélﬂ!mh 60 i’sldef%Iy ﬁﬁgﬂ@&l with ﬁIBllpﬂaéé he
rojecti r 60.epgage erew . a me r ncl udes
PO e T T bt mer R, e Rk B 78 ok i e Brag o o 1o
t odt hﬁh@b@dﬂ%bd&fﬂhd‘@\ﬁ/sltgm@?&é@liﬁgtm 56@} sfale @fe 60 alﬁ@]aw mentbes 78 YRy
and the minor. axis r era
upper = ‘H{Bgels 8lleast 6 lptgral boreg8Za &?gﬁ%g’é ﬁ‘P?ﬁ?{jﬁ tg%lceﬁga]tstioé"ngloe E’I°§eeen f or

exghpl fRefbrably! e 1a6e9alamﬁks 833 andt428tard aﬂlgaetg\k«mdalﬂtlataellﬁgpaaagdm@e theladially e
to the Plane defined by the intersection of :I jor _axis IVB-1VB -

and t H&eRfing moRpRLs Gérﬁweeleaﬂﬁéeeédﬁ FEG. 4 e %W@I@OF%% SBBaE five
degr eggetabHRlA T%ﬁgea eﬂcoqﬁga fP%e ﬁéferﬂa@?a@ﬂél gufle BRFMeR U 64 b ¥erdAYt Si X

degrees (6 le ais prefera such that the |ower surface is
oner doiale b aorer paleasimbin Baekme el g o el S T 13005
More pegfigh t%eMB{é‘%P ng %&@ﬂemﬁergm%ﬁ GnAab fnmren%ﬁseﬁreferamy

perimeter o hereby providin 25 the plate

nedfberft }mély\m@hseémlﬁwghe&tqral;boreeﬁ% 8R%r Bheypdinlbr exngingtppmbgredfideng thef
t he %j%?lﬁ Pklf é?ﬁf atS% 1 ‘icﬁ%érﬂ’%?:{ g))rt(‘ anpﬁg Zjﬁﬁqdé a B{lﬁ\ﬂcg\«eﬂlrfagé oronly a

pOI’tI on o e ne radi a sSpan Ol a bout
si xty odtegmb‘@sreb@wamte distrthoteta fitié ﬂmwtwaréﬁleélow dstNputing ieatures of the plate

f f
e I, NP B LSy o

strail ges “86
Thus rxlueth&blIé% tetsting. Reddreog ggaint fodihg. 4ﬁ thmdlplllsafc:@endmgbmnbiﬁ ercan 30

i.call ut, i V V| re
B e Ay REOG R RPl R RLRE o B Pl Mo SRR 1o,
ar e prthﬁ@dladiia‘gged:amﬁWI ically spaced at about one inch from one
anot h r el re.spa |vaIen
Sbour 05T -+ Arceisariztnt 7 Bal Py IRERE Rl ottt PR BRI e age
Wi dt h.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.

30  More specifically, the plate member 78 has a perimeter defining at least one arcuate edge 84 and
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[0058] The angl ed portions of the plate nenber 78 are preferably
configured to provide 5 conpliance with the wall wetting requirenents

Section 27hygfddassrsl 1626. Mreover of the angled portighAsysbosiidafss:
plate menber 78 are preferably cenfigured to mnimze water spray

overthrow and t hus provide conpliance with operation col d-sol dering
test of Section 22 of UL 1626 where a first preferred sprinkler 10 is
actuated adjacent to a unactuated second preferred spri nkI er 10

| ocat ed at_ abqut et fr m the actuated s ler 10, chaII
the. st MR byaiEhEas Ao, RSN, AR BERYE bt ABOTPTS e CPIE MY o

10 cangiRR.tA0R5 gD c%@diéﬂchﬁé edé@@S@inﬁ:é‘ée@ﬁﬁg tﬁQﬁQjoSﬁlaterhx{anBM Mdwgber 78
of the second sprinkle To sati sf equjrenents of the test,

whi | e fudantielly parglipl ﬁtﬁaegléredae 8p §PEHS§%’§P@% glf'aﬂr Biete 2xis YBoiVisag or

mor e, $rﬁ1%§c§daft%tthesrﬂfdoplﬂa%raxi]s%@aﬁ!@tPr%ﬁH?“ﬂae t3QinAft MALILS Betibed tlﬂ@two
second as the second Sgﬂﬁ er is _being exposed to heat

and f | mnvélel srgight eslepei8fialpeg the mirgyigxis YICOHCamess fmeL@POlEéZ]Gndl&ﬁ to about

appr oxj Yind £ Ilgl rieatiflies 15t is believed that the fluid
fl ow ngg?ltggés P% q)r 3 3 surflacgss of the plate nember 78 has

suf fi cloés] ve komqwefb@e@m@rﬁommhﬁr@mh%% Sapht alonethedf:ﬁwe

angl ed t I ﬁgﬁﬁ Al tfagugh

the p 93{8 édgggeféa?éﬂﬁg&grg% era %ﬁrcﬁo%ﬁﬂgmd Eﬁ{ﬁ)ﬁﬁgmgﬂ al ght ﬁges i

and an@hedrstqa@t ¢dgms 8®orijﬁhsglaﬂeam1her Teepoh Artheyprefgeablyedefige o chord @agﬂr@ﬁt
caft ey 5L PRSP fhal 8o RS ok R el A b

ps i g oarcgtecdtesr84sand m‘ergem axls E\MVB\pmferabig ramgesafdymabmlt 1 3@ irichéd te mkout

a et PR pRana Pl Ao LS bl 2vPingl i s Pt R T e

fluid slatsiemberti8aan pab fietctiopofxytitleet Hejght sveh tefplae fiemeastoaptiiklerdight

Accordin t.he er, 10 ovj.des_.f i hi mum sprinkl er

spaci ng g’FaX%aﬁ OQL{’]% fhout %ﬁiﬂ%?ﬁ@%&%ﬁﬁhﬁ’%@e@ﬁn adj acent

spr3 nkjoes7]i s prgéRfradpldteatpmbenl®itshdvn intRGR6A-6Dgtithoofths frejeciinrer age

10° Sl Bk, Lol B 55 g 0 5

];l.t8 %ta{ﬂlﬁtac?egmggaﬁc t r&@rggg aisefrl:lel toehd ﬁlﬂdﬁldsmlﬂ?g};:dl lgtefsi&ﬂﬁqgthéﬁﬁﬁor d{tﬁ ft.

an Q ner a in and in greater

det ai | THERTVE} egd tbfAm“}Oé alﬂﬁgﬂ WU %@%er% at least pR[q Af‘ﬁléﬁ»unpﬁrcﬁ KHG one

or or &yl 8a, 38 hdkah a@lg& pértian a9 BRA faExShpl¥ i KGR sCARd D Khiiomldae

upper 30surface 78a to fh ower surface b to provide features for

t he0 di aanpgirelapvede the rlang; defipgddiy, the interseetinmiqf the majpraxiy [YBIVdgand the
pr ef er ahbyadidWic-9E€ fhe Jir@fe P&hiriEe ?{onpjboﬁmerdleé&é's tBRPRE fen G8crRB50-

extend radially toward the center of the plate nenber 78 to define a

sl ot | E¥fyand iy morepzaferably abcﬁé six|dggreesd8”)i Ihppnglect inprsferally swbdhasghedoyer r
of s I on
S0 25 AP Blral§ paEI NG fitnt ek HooPbdGP o3RG 2. Mogepzeaty
range the englelpottionGs dispaseditiche owgerpedBetempfdhesplaie nwibeh’ Btheraby mavidingl ong
the:le j j

e o1 BF e SiestieR 8 Wb AR S B el lon O BBl B o TRPURIRIRERE
f ur t heT8atoathe lowearlsetface §8b ¢ momdadrfomﬂzha pdrtivinef thq:)plete nemabel BRydor examplaces
78a, 78b.0 tivel rabl r

P R e R A e

i ncl udite angtddaoftem 1ap1et‘egalﬂy lilgedsto tize qucfactel aftheaflatatiefindgsthe diametvicaltyhe
Upper (%)r]]:gseld %ﬁvﬁéht e gesaS% Sl‘hus preferably, two angled portions of the plate member 78 are

30  diametrically spaced apart about the major axis IVB-IVB, and more preferably define bend lines
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10 78b. The chanfers of sprinkler 10 can facilitate conpliance with
the flow collection requirenents of the tests of UL 1626. [0060] Any
one of theyglgiizfB;Preferably includes a portion extengifgkbisheaks Y
so as to define a straight portion. The slot 88 can fup?her !]nc?ude a
non-|inear portion, for exanple, defining a curve. Mre specifically,
t he spaced apart walls defining the slot 88 can curve along 15 the
slot length in a parallel fashion to define a curved slot.
Alternatively, the walls defining the slot 88 can variably curve away
and t otfarand §¥e Thabenrklines 39xnand: 79b srapselanebly sfamptrirally precethat abevh Are Betaped
void i bbE of B8RS iterd BtiveTy SE SRR ¥ terdtRRhivhIR 18 hbduR Sighdhtes

defi niﬁ%&?ﬁ%&gﬁ%t’ogg (_:ur\?e rnél)gat_i \% to .o%éh?r%ot her so as to define a
ci r cul garcebt(88%pof thostehight odgy to BeaightedgesidthAccor di ngly, the sl ot 88 can
be for SO ' LLi F‘%& ' ol L8R LRt | ON
in con@ﬁ%lcat i%\g?lgr%&)édgj% E:bglgf?frl\lﬁg’%g% ?%gglp?%%gryggﬁéugég\ﬁ %us, t he
sl ot  S&nipdinnce wdthultkewall wetting teapirboents Jeotien 2pfilH. adnheidhi Mardover ofitheh a

straight,portion. . Noregver .. t i r {.on ot 88
can- deheid ParigRtyr i MR Sinet (EarE bR et el ozl aleb Gy
smal | esvetth@v,ant Has prosidewbniplianeé withepaatiau cghiksofidering test. ofSectioa2dmb e, as

seen i El . a.slot 88.c i1nclude ,a straight Ltion,8 j
com’runrﬁc,zgt"\%g?? a\%%%tﬁr%sﬂae#gpﬁlflﬁﬁq R 6§?ag%faé1{alc§:,nt iton%/\%raamg edp ?CBH%%I %ﬁ%@ by
a Ci r caprinkledlariocapedrat atnt & 5@8irom Theachiated sprinkldn d6.e Syxificaly t18Biraighn

i ncl ude, a t ersink or ternatively include a counterbore.
olboveiess fioteqtsteontir 7 i iashButendd oy O ohest MBI BF hfypnsgree
geo WE]E SG’in@ﬁd}ﬂﬂT mkmbe&d nt(og Itl%gwédmd gﬁgklmanmb eatilsafdtbé eheitentshtssdfdie t@sﬁ,, as
seen for_exapple in F - and_6D, n jnclude a first, straight
o 1§ oNnisgh et PRl 16 Sriserasding 1ol Rl S it i St sptinlr 1 B 41
havi ngpBydaeiht 8étu-oR BBthk Recosill Sirinkier $0 aeMélseRordupFiflkier i Geiha Expossdao heat
portion 94c having a center along the S|%;[q 30 axi s sgﬁ’clre% fromthe

cent erangfilapgeaservisled Tos ip Subsertianore §dflt 18- 94 BpPreimalslal0lpsiedr BISEET: on
9405 Wi ARAGEA éﬁ%z REH 1dS3R0RIRAT Bi8R: the 8hirBlcaddihd iate MeiibR} T8HKas

di aneter than the second circular bore portion 94b. Mreover, any one
of ci renfiicient Helpcily toRtoduesh dpmmwahilovn egpaiglonat dhs ARglsd Spiien of thy plate

count %Qﬂﬁﬁs AL QLD e gés s§.2§1t§dﬁgﬁ }:ﬁeﬂp@&@m%bmﬁ ti@/@éﬁéragﬁlmgwﬁ b,ﬁmeot

l ength Ls ere, for exanple, irst straig portion 94a has a
sl ot witchight edgpeltsand enepler nostifnapnyuece spgulasiey. Gamnetysor reatEenifadn 8¢ ot

wi dt h i ; i il i | ar bore
por t 1 oo d el plaf b 78 pftvidRq e hita o) it oR 2 o

t h20 f i separatanrab ftgidpressute oB W sigirieesaten po &5Sp prepont meding of adjacegitprinklers

[ 0061],Th I | e\ or _RA of

i anet e 5 st S8} By g bR A Ty RO B BV R KR r 75
i ncl udeithamthe diminishieg theefipstivehesd ofifire finidclidtiyntiop putseniprovidgedbsiieh as,
for ex | e I o] : of.. ots
00, 0gBubeSonity  hBering ne HhuROCt R0y ke St Bpachiel
previ ovdbyutadihcfeth ddaxdthah spariig retgeen Bdjaceakspripkler, is predershlp equvabenp to B,

92,94, 9 n each have .a slot length Ls each definin r at.i

ot lacth of BReS Rz A Br Repuites SRRt Helnb ey eheTnd iher 10
pr ef er seenfaddbreddieage drbs ofllatfiex Mefhes fi7818 fiand2Cdid 2) Rakdmadimtfe
first gro_ug,of slpts_f&td%%nes ﬁ)n{ti rst ratio of about 0.25, each of
the sethsfABS Sremprtiyelysiols » gt ng a second ratio of about O0.41,
each ofgesie t I¥hben generally in FIG. 4A and in greater detail in FIG. 64, is the plate member 78

further including one or more slots 88 that define an opening or void extending from the upper

30  surface 78a to the lower surface 78b to provide features for the distribution of a fluid flow. In
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15 group of slots 94 defining a third ratio of about 0.23, and the
fourth group of slots each defining a fourth ratio of about 0.29.

Addi ti onal whegidusss; may di stinguish the groups of sl ot scififh6osiRes:
exanple, the third group of slots 94 includes a circul ar bore portion

as descri bed above. Any given group of slots is preferably
periodically radially disposed about the plate nenber 78. The angul ar
spaci ng between slots can range from about 15 to about 120 depending
upon the 20 nunber slots in the group and/or the desired spacing

rel ati ydlitiod, theelonedsQiefersbly irildle hi\iie peminsmr ROthe platesmathizr VB @nd ddersl

r ef er ah) t he ots a |y, int osed

e aneorall e e ferber ot el mefbs 76 1 el - oGt e, EoR Bt Rl £
group aheefaaslyldafited b§RIER df efadddtaphiy v@b@&teﬁdlﬂg&@ﬁiﬂ d(i@@foﬁ@f slofléidpn gatlon
[ 0062] The var| ous_ co n of the |q§ r 10 i n¢l udi t he

12, t h® 35dp defns@lat e %‘? Ahe glpido oy fatm ¢l C38 EA0EHTHm é’nldot %“t

conpo n@ ms Srﬁa‘ slémcitﬂeirlcaﬁmﬁ aﬁyﬁ§ ﬁ{éﬁé m@mhé)ﬁotrmetﬁmﬁg Qf’iﬂeﬁﬂxysnmlbﬁitlaﬁjr
capabl e bei ng machi ned fabricated provided the

mat er | acrm@raﬁf the 804 %@gtthpeslqtémlsfyst dhe M@Hﬁﬁqﬁﬂrﬂ@‘ﬁoﬂ@ﬁ %@ b5 deper ui d
di stri Qukiyo Fb &Q%E BGth SF ths lupy5es - anﬁo%?itﬁ‘ﬂlzéé 785‘%@ bt ﬁ{eﬁlatl%ly ﬁﬂ’cf‘l%bfeu ction

of the spri.nkler conponents i ncl brass, bronze, nickel

st eel , prgfezably @es@ﬂ@g@@l toghe Enpgr @ddwmwrfms t Brefeeably, ongor more of £l Slots 83
2006/ 133087 Fﬁ%&fﬁ%@ %@%&ﬁ%@o&f&g%ﬂﬁ@ P&l gl érfaﬁd Rl SirFREL 784,

defl ector plate asse Its eatures descri bed above’ can,
al the Bb. i Thecbarhiersaf sprmkim if cmf@mh@tﬁenombancgwﬂlhl@e ey pdleeign assenbl y

42 andé%m{,&% otftt%rteg{l%ﬁjﬂlgs%ﬂ. can be part of the neans for

distri I'n a residential dwel ling unit so that the
sprink [0@60]10 i Anyaipk of th@ siotse8 prefetablygnalwiye b pentiem exgensling Yineadp®. asiter t he

hori zo tgi%[e agg.g%ﬂ{ poa Bglgtsfg& caft lfurilhgfﬁlc ute E hdihhead c[)r_ﬁ%!‘,’ \'§J|r%§gﬂ#1ﬁ,f io ng

t he se over |ve area s
f our qdﬁ‘dﬁ@u csxrw More blmcsﬁ‘maiiiy; kﬁeespacibﬂ @pqmt wabdefimng the skoeBE ean cufvetahomg

rapts et u i t i.n
A T oyt et e PR rhion bl RiuPREuR AERMetd e iR A 0
t he quadtr than @ma@:ly cuq\tbaﬂ\ra@mhd towla)d @fe ahblherrsb(ah mbstmtlahp&fﬁn ahbblongach
square f oo u b ect uare
oot ameRed v ingBe B merBeh . meF @Bl 8 peo Bt by eioR e die SR T 3HMAS
]?l ght  feptitve hﬁélﬁ\glnghg?geﬁ f_li_wlhdeﬁné&aitcuﬁ‘a‘i‘lbbtenﬁvﬁiﬁ anhgtHeelﬁt 8?.:’ Aaqorr]caﬁgly, ;
or ex e covera gener a t he product
of | o cOoR g Dafarid s olgn s EREpoaS cubhp iR ol Bl e
f opg ex amlnﬁnuol@wﬁtﬁqie IQMar%nfoaetThu&&hé €61 88kyn ﬁﬁluﬁe@bucmur baf fogin iRy 20
feet. The Ien%th L of the quadrant H i genf y th eogg_‘[e E) g% t he
cover ag@nPEHeAtn pith 3 staight oo MgyerLerdSe aiFcy qrgorﬁﬂ?émﬁﬁl KO age
Wi dt h GlheWheh §ifREHt (b 2reH Bk, o ARérAfvelymallsraktingibe s]oﬁwfdﬂ‘{ﬁ‘hﬁéistmight
col l ection pans of one-square foot area with the t op of each

col | ecPeHAR-bRAT §5amme af sen ghFl %80, HEPRS an yehde aﬁﬁra;;gl?tunafﬂoeéﬁ? img of
the coyghagfcfoR¥iRREd {eﬂﬁlnmala@} mwai-ﬂ A tlﬁ Q!eﬂirﬁ:ﬁ ﬁJ?Q cir&;lﬁ’libok@l?o?ﬁo@ 02

gal l ons per mnute per square foot” for any he” col | ection pans

ex@%pt 8§thatherriontarbere praiion &irear iclnde e P@wtqﬁawg m’raéipmefa‘cq!v iolide ant
receiv 8011?1%&150?&31{/[01%09& %e%?dt lg@1gh AEKAE EEHE?OHJ%&I&IQ HPva‘?leQ Qéometry along 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

30  axis spaced from the center of the second circular bore portion 94b. Circular bore portion 94c
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20[ 0064] I n accordance with the test, water or another suitable fire
fighting fluid is supplied to the selected sprinkler 10 at a desired

rate with waeoeepisbgakl er 10 being tested via a one-inch gdii@hiilozies:
dianeter pipe with a T-fitting having an outlet at substantially the

same internal diameter as the inlet 24 of the selected sprinlder 100.
The duration of the test is twenty-mnutes and at the conpl etion of
the test; the water collected by the collection pan CP (as delineated
by the square 25 like grid) is neasured to determne if_the anount

deposi prefgrablyhgs p é@auﬁrtdmewé thep Hherfaepnd einenlanporeptiondidin Moreoy et 3 pue
COVEr ag&;,8h c?re%%ﬁ éllcﬁ@lloq{ag Ahdat @am?éfsﬁ@&td Qintérbofl Adeordidh, the slot

verti cal I'stribution test Provi des for an arr%m%errent {o
det er nwidéh Wheanv\@r)t #lorg the plot langth b¢ wh% forsaammpledhe fieshstiaighf Bortian 742485 8

for the t&{a%eﬁaf: b QBn®Lir i ! REII@% 9?6 %as a 3§8¢0th 8lot HRfth %%z{t@l‘}ﬂﬁﬁﬁ@ﬁrsf 86t

t he resi pendent spri prin | aced
ovef awxdérmﬁrthajthlrécm@ﬂa;rbag:eaoaroa§4€basaitthmd1éomlldth m@erdbmvetbaa@t widhgoh

WO 200 ¢t (915 %%91%6‘{8%]%%% &m{ﬁ{s %g CW (Figures 7A and 7B) of

t he cov Sul |ng fluid such as water is
del i ve[OGﬁl]t o ﬂltlepm;ﬁerradlpﬁtﬁerméxﬁbeaﬂ%} mciqﬂes:mfelogmow eaivs o diemeliricallyt apposed

kl
vt e L PSP EBLE il adulP 98 S fiRed L BBt HbNTE BB By |
ag ai nS(tppr siodd dush ad, fdrhearhlﬂs,tsloagmap C10) 9(211% artdl96. Eogh affthe greumpefislatsdGi x
el ow a n nm,na

e ches 5 ht f t hei [ 1

0 o2 P B Ry B e OB D Rerstelind ohe Y pRFRRIL b GRSLE' Y,
t hehWafelitf&reWhFJfH asxallhple thevier %@@s aom, 94](96 lcah é:zeh haltetaesttbtﬂ&ngﬂm Ttslehch d28ning
II’ICESO'[ECEIII’I at t oW r at
cover afyBtig Feative Lo hgakrEmR WSBF&FHE ef‘BffP Eiﬁ/gg &%ﬁﬂ& 'éed\ﬁg}bf’%lﬁwmcﬁ
at | ea?ta pfate}éﬁerﬁ’&‘i' g8, rﬁ)r @a‘a R%aﬁﬁﬂtlﬁ%ilhl@lrgrfwdlﬂdﬁsloWWc&ﬁhﬁ& m?\ﬁwagabmea
is rec angul ar each S NnusS a
pr opor 925 /agh Qﬁéﬁ%ﬁec%ﬂtﬁﬁ?ﬂp ofefsﬁlﬁzéie @ageﬁ%ﬁ)n# @*lamﬁ%%ﬂ %fs%ﬁ!};ﬂf theghizd,
pel{ifen?‘o%ﬁ éﬁf‘s%t@%fj @Ef;ﬁ‘lling]dd tﬁﬁcﬂ"ﬂl‘hﬂ ef &out 0123, 9d thekheth gtflipalf slbfsﬁzadfl‘ﬁdeﬁdmfgl ow
rate O he residenti a

fire sprlnklertlrresth | engt r% Qeé
di vi dedifonyth ratie of ebqui 828, Additiorn) Balrs maydistinguish e gryRLo &f 1§ Wackgtor
this tgg nglé e th{-:&‘ ér@ufﬁ & slcﬁss‘ﬁﬁﬂah%s 42irbulsd ol Fetidn e d§§cﬁb§:] a%BVé?fAﬁ}he

pl ate nmenber 78 is believed to allow the break up of the flow stream
ext endgiven grewmefistats ispraferably geriogicaly pdisHy dispesed ﬁb?uﬁ the prarespember 78 The |

or der FRRASINY1 PeS HRREAPIds kiR Spbrth he
oper atlr%nigf%glggwe%&leg%‘%g#‘g%eof UL 1626._ The pref efr;érﬁeév%gjate menber

7820 n mowksk slatsiiothewsrqup anger the desited srepingEsitbe tothe majgsaxis EVRdVBgnd

P 01 S5 LBIAPYIUARLC A0 il dh i oB i ploriaucadt
one another such that a slot of a one group and a slot of another group are angularly spaced apart
by about fifteen degrees (15°).
[0062] The various components of the sprinkler 10 including the body 12, the outer housing

25 14, the cover plate assembly 16, and the components of the deflector assembly can be made from

any material capable of being machined, shaped, formed or fabricated provided the material can
provide the requisite thermal responsiveness and fluid distribution characteristics. Preferably,
materials for construction of the sprinkler components include brass, bronze, nickel, copper,

steel, stainless steel or any combination thereof.
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believed that the features described above in relation to the

defl ector assenbly 42 allows the 20 sprinkler 10 to provide an

oper ati ng oo Bs@ryof thirteen gallons per mnute (13 gRMis9ic00Rke"
at an operating pressure of about seven pounds per square inch gauge
(7 psig.) fed to the inlet 26 so that a density of at |east 0.05

gpm ft2 of fluid is provided to a coverage area of 16 feet by 16 feet
under at |east the horizontal distribution test of UL 1626.

[ 0067] Mor eover, the above described features vi de ri nk
per f or i6¥e i Woeordingly, @C@F@Pﬁf@bﬂe@ﬁqt?fr?kﬁt“e?ssq@blﬁ &2’:}?“& 1§af?ﬁtﬁpm escribed

Oper at l?)qf, EJfHOXYo%I E\é&ﬂ%ﬁ&fbn%hi BORRBK B RfI6ddr BRMblY M2 #hd/or the
S

succes f Ul Stl’l ution and fire tests for a 324 swﬁﬁrefeet
area ( d@erfhousing EBGailtbePaﬁ@ﬁﬁleallW&fPhﬁﬁmb'ﬁmgﬂuidd@ afrpddgngl qwpilipgypmit so

gal | on aptﬁf)sp”}nﬂf& ) gig}qu H-zeﬁﬂc thrtmgreﬁEn? Tl 62k, th?t"h% hefiRAtal 20 X

20 ft. re pre 10 can provide a mnimal flow
of Sev dmmbmmngwt | Iﬂn $63¢e Secmon ae eeq(.ums péqmg thwelnpa@é SeriFklar 1P jopigr@ protective

di stri but .0 5yl SRl hRARGRD SULEEh (B St Hind Ot 18

ft.) af %ﬂ‘ d|5eramo Ssur e t tvve pounds per square inch
(12 psidy. Aadethiled talyhm:rof ope qmdcmtlailiustnatﬂhin P’Ii&lmwﬁ"@f htthém!lﬁdr@fw walels per

m nut e for a, 400 oot at
"eoe ¢ AR ast Rlanf VR0 R BHRL S 06" qubdiade 1) SRnd Bscclive dfedod thdt et
at an epafedbitdgtheiqasdiattds afvest by tolledior pasif on¢-0BBE] fBetsAreie For panderiiove

d bed flujd. d but t est,
e Sk h b S e B RSB « ) A2
enbodi aggbsSior bﬂm@ﬂd’ fcmmal A, The fdveragd #sd CAdngeneraflp thie@rovimdt ofjatchverage

sprlnkler 10 to 11 _the t re.in.a_. ocati.o h est,al ea
so as tedted %’ﬂﬂertgﬁ]é&[fr ?Stsﬁ‘?“r lg%g{ﬁa}g@t‘q i bs Prxgp pl&iﬁétf%%%’yeiﬁ/t%eé 188t
speci L :bs;@é fe)ﬁbéo@(t ﬁaltblyazoefaed 1C @he téﬁg(;jtﬁ W&Hdi@h(&%t\ﬂlhhgdnhmllp thefoae-haldthe
sprinklers 10 installed in a or dan ection 28. L 162
AGt Ual cavergs (sRE oz il i SiRep e bt g ceveibke A TSRt o
f orseaghafAh QA1 e RRGEAIY c&%reﬂlb?@bﬂdcﬁ&h Bayis bﬂﬁlelsqﬁrafdoahfe@mth the top of
requi renents having no nore than two sprj nkl erls 10 o erate, ?-\'gﬂéet

that: @ichcolipstipmbeisgdhorbeisfet aﬁ’vlewwgﬁ%eéaﬂyrf@ﬁ ed Irfefrfd OEragRIFY
the teglgh Ioflﬁlgh 'chﬂ:%teqq@ﬁ 1ORL 0.6Xe8186k &Qﬁfmﬁéﬂe@ Gatuiard fobi) fof £ dTEel MumM

tenperature e and one-quarter feet (5-1/4 ft.)_ above the, fl\ﬁ
shal | woliecéongwasiexzepihaiap n@t@@% fops erpeptinm Py i $eh [quasgnt E5RE

two m maxi num cei | i ng tenperature 1/4|nch
behi nd%ﬁ%g {%Kﬁ%@ﬂmﬁﬂg Fﬂéqharftg&gurface shal | no%J excr:ne)ed 500F (2600%

[ 069] A80G4) pr eln@maammwb testy Wrdas @enothspsuitakie dire Nightme dlyi in RypeHed
rovi des, f -inad 4 1 nch
P es?%{ec?%&ﬁlﬂ%ﬂhﬁf a'd eg?édbr?tgﬁ@m}mlﬁ@ﬂw H@:ﬂ'lgftés%ﬂ AP L Yhe-indd

to abou pre era out "' A inch
internal diameter pipe with a T-fitting havmg an outlet at substantlally the same internal diameter

as the inlet 24 of the selected sprinkler 100. The duration of the test is twenty-minutes and at the

completion of the test; the water collected by the collection pan CP (as delineated by the square
25  like grid) is measured to 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 2 dwelling unit. In the test arrangement for the residential pendent sprinkler 100,

30  the sprinkler 100 is placed over a center of a coverage area CA at one-half the coverage length
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installing the sprinkler in a sprinkler system 100 relative to a
fixed pipe drop. This vertical adjustnment can reduce the accuracy to

whi ch fi xegoRbRAsshseps of system 100 nmust be cut to 20siuiBeR/oPicePer
installation. [0070]Finally, because the preferred enbodi nents of the

sprinkler 100 are able to pass all of the performance tests required
by UL 1626, the preferred enbodinments are able to be listed by a
listing authority, such as, for exanple, UL, for design and

installation as a residential fire sprinkler, as defined in_Section
3. 6. 2. €D opfvidFEW (Figurasiid audolB ofl Biecpyemes atesafuspisablofirerfightipg fpid sychyas o

o, SR B0 A 1 Bl BV gty g o

syst em’@ and rovide an optim zed fire
pr ot eciia@rnéinch ttenal diamaernpimbe Vager qold@gglmpzels of ore-BaFE §ort prea awdlaceh

area of 14 are eet.. or..Qr.eater

def ecf"i‘ﬁjh i’é’g'%r%‘inf} bewalfsg &&?&Iaheag%%ﬂﬁgﬁ? %g{hvv'ryp %gﬁhﬁﬁ ﬁnglﬂﬁeg

opes at F&B@Bn@ﬂ[ﬁiﬂﬁ&gﬁﬁeﬂﬂmigh&l%marﬂ]ylﬂat cellhg. Fhe fleptdn geftmwstuﬁ@s t he |
means for distrjputin a covera ia
ool T FgpgReE whiehgaint el e 1o Ao B4 8y fedo Ml Rt

pr ef er gy ciifie aréeffel sga:nﬁwdemgmoa&%m /S mﬁaﬂd;mérhgez@%w@@mzacmﬁhekl er
system in accordance t S .t QVi

fiuid Gowngellsmesbe watt %ﬁ‘%ﬁ%ﬂ?@%@@&éﬁﬁg g? sB?nl@ggfosqu\gﬁ%re I7é%![)éel ess
in - whi gh, $hectaihial) leb&aroflﬁh fBﬁszﬂleruESt ramettt sdtharmgepottional watmeanuiun‘about
thirteen gall ons per mn é %é)ng and a frln i 31%5| Mo g
opéfat PN&Gﬁsﬂ@‘@éiﬁﬂén%ﬁuya%ﬁtm peRenb HRRY O lsé}'ﬁ{ﬁﬁ rﬂ? %rl OFEREd 1o
the sp At.gi&‘k% ratéd”ft@i%aé;ﬁa} £irD shifte]dR tigHe® the Gl gMIVF ekt dididedbythbe

i nstal residential sprinkler systemfor a maxi mnum coverage
area oﬂvelab@@rtofswr@qaﬁﬂ@’f -eet, given that the sprinkler 10 can

del | Ve[[ 6*: li LW tﬁi%tt&t ol &h@&érag@wm@qﬂcmhg thﬂ%loﬂ:ﬁﬁ‘s ofitietlae (17
gpm a ni‘mum desi gn preéssure of about twel ve feg%ﬂe

i nch (112%11‘@:51‘)8 arbshwgdtm@lo“prhebrea’éup @fth@ﬂ%ﬁ%ﬁkﬁ% g@’é“ @F 8y

ab yt delplr enc{]éﬁﬁqlioetﬂcﬁg ?raﬂng Bk ok PR &éet g)naﬁihiﬁﬁmd-ﬂbéi spabifg sevedkl er 10

ér a mn 'ow 10 rate of about twenty gal|ons per mnute

(20 gprsi»rnﬁ;ﬂemmrﬂnampmﬂpmisftsgﬁf Sseuersy o Wi 16260 Tke B Erﬁ@ alate poRsHEE Ber
square | ng ‘8%@"“ w[ﬁl thg groh@{l& ﬁ@ﬁﬁérfdoq e|11¥ved% fnjawtdg GorlaQWBcidit UM

oper at i‘RY erred ehbodi nents can be utilized
in the d@bﬁﬂju@ﬂn ocfer thertest povBtage tico memyighﬂelhl toghe lopgitydingbaxip A oFurtsy it is
squar e 2 hIRWR N

desi gn g&aE&? ﬁegbi'r?no %Ecgélfo E EP&} tl%rﬂféé iegf@?%kﬂgge?@ﬁy%\ccor di negl Yy,

t hexos prspmlﬂ&l@rlo 1Oprovidy kil eyserating Flopr mfee:rf thistieal @atlope permeinie Fogpmg water at
protecting a,cover

that c q AHARR 308
to abodf® °H?f®t‘r§=(?6%§F‘Eg P fe%}ou VVFW?%@%% (Eg]ﬂ% Hhr%h%b gﬂ’% gﬁ%é? Y% h% to the
spri nkligd alaeskity &Eataéasﬁao 08 ginvfrobied itrirowidedtes savemge areg pﬁ@6 feetdm 18RIt
seven pounds per n bo nteen pounds per square
inch ( ?mﬂ‘?ab?ﬁ %’?@ é%‘]’éli]' ge@ @hﬁégmt hod further provide for
di schargpgyy t hMoféoUéxdthE BBRetdescribpd foatutes provhidy sfnkddr parfoincance attee
r an%l ng from about t hirteen 20 gall ons Jper .m nutt e %@1 aboutmlmge 9@} gb%ls
berZbi rhaeterrecsprkeri 9y viaa gl PRI GIoMRS SR SER TR

in a successful fluid distribution and fire tests for a 324 square feet area (18 ft. x 18 fi.), and 2
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

30  ftx 18 ft.) at an operating pressure of about twelve pounds per square inch (12 psi.), and further
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coverage area at a density of about 0.05 gallons per mnute per
square foot (0.05 gpmft2). [0071] One preferred enbodi ment of the

sprinkl er @ Jbg/si@yn and described in Tyco Fire & Buil

Dat a Sheet Series LFIl Residential Conceal ed Pendent Sp%TE%ZEe)({GggRg at
Plate 4.9 K (January 2006) which is incorporated in its entirety
herein by reference thereto. 25 Shown below.is a tabul ated sunmary of
the m nimum fl ow and residual pressures for the preferred sprinkler
having a 160F (71C) tenperature rating for various coverage areas. In
addi t i govidé Elﬁmﬂﬁﬂf 5w eftwantyigallds pecamupy Q0 gpte.) foarm 480 swuaiafont tessrteang

f 17 d
D005/ 188457 PBA  GbIEBnBHDST B OB B P et TR ATt B
Maxi Mughesatink Plekie @%smtrlg 7(p‘seet) 12 ft. M nl num Fl ow (gpn) &

Resi dual P
128} t Paﬂﬁﬁ]g__es SB%rsf'les tﬁe above dc:;s%lp bed f{uuz dl(s&%utlgn tests, actual)]gire tests can also

5  performed in accordance with Section 28 of UL 1626 for the preferred embodiments. In

4ftx

particular, a fire test can be performed with sprinkler 10 to limit the temperature in a location of
the test area so as to satisfy the criteria of Section 28.1 of UL 1626. More specifically, a test area
can be constructed with the preferred sprinklers 10 installed in accordance with Section 28.2 of
UL 1626. Actual fire tests conducted with sprinkler 10 can limit temperatures for each rated

10 spacing as specified by the installation requirements having no more than two sprinklers 10
operate, such that; (i) the maximum temperature three inches below the ceiling at the tested
locations does not exceed 600°F (316°C); (ii) the maximum temperature five and one-quarter feet
(5-1/4 ft.) above the floor shall not exceed 200°F nor exceed 130°F for more than any continuous
two minute period; and (iii) the maximum ceiling temperature % inch behind the finished ceiling

15  surface shall not exceed 500°F (260°C).
[0069] As a preferably concealed pendent sprinkler, the sprinkler 10 provides for as much
vertical adjustment ranging from about ¥ inch to about % inch and preferably about ¥z inch when
installing the sprinkler in a sprinkler system 100 relative to a fixed pipe drop. This vertical
adjustment can reduce the accuracy to which fixed pipe drops of system 100 must be cut to

20  ensure a proper installation.
[6070] Finally, because the preferred embodiments of the sprinkler 100 are able to pass all
of the performance tests required by UL 1626, the preferred embodiments are able to be listed by
a listing authority, such as, for example, UL, for design and installation as a residential fire
sprinkler, as defined in Section 3.6.2.10 of NFPA 13. The above described features of the

25  preferred embodiment of the sprinkler 10 can, in a residential fire protection system, as per
NFPA 13, 13D and 13R, provide an optimized fire protection at lower minimum design
pressures for design protection area of 144 square feet or greater. Consequently, at Jeast 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

30 residential dwelling unit. Thus, the sprinkler 10 can be installed in a preferably wet residential
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13 gpm [/ 7 (psi.) 16 ft. x 16 ft. 16 ft. 13 gpm / 7 (psi.) 18 ft. x
18 ft. 18 ft. 17 gpm / 12 (psi.) 20 ft. x 20 ft. 20 ft. 20 gpm /

16. 7 (psi.woh@Béshkiabl e 1 provides for various maxi NUBGAE
areas for the preferred sprinkler 10 and further provides prg@gglrﬁgzd

mnimal flow rates and operating fluid pressure. The provided 5
mnimal flow rates and operating pressures can also be used for a
sprinkler 10 used to protect a coverage area having dinensions |ess
than or between those indicated so as to ensure adequate distribution
densi tsprifider syétem ac basatdanceeiloie NEP A S1ani@ 0y W) prenidea suitablp flaidalensity over

e SRR R PP R L R SR R
descr i @ietlargetlow irare of sbobOthiateen gedloss et enimite (161 gpmil emda mimguihrdesigt brean
spher eo;:aerr;lgmgs grgg‘s%reogf agglﬁ s Ve %gl?l}ds ipeﬁ"’s?p?a;[reiz Ridn dé%e%ﬁ%g {hie lgl%jnkler. In addition,
5  the preferred sprinkler 10 can be installed in a residential sprinkler system for a maximum
coverage area of about 324 square feet, given that the sprinkler 10 can deliver 2 minimum flow
rate of about seventeen gallons per minute (17 gpmy) at a minimum design pressure of about
twelve pounds per square inch (12 psi) and further provide for a maximum coverage area of
about four hundred square feet (400 ft.%) given that the sprinkler 10 can deliver a minimum flow
10 rate of about twenty gallons per minute (20 gpm) at 2 minimum design pressure of about
seventeen pounds per square inch (17 psi). More specifically, with the lower minimum operating
design pressures, the preferred embodiments can be utilized in the design of fire protection
system for coverage area of 324 square feet or greater at approximately a fifieen percent lower
design pressure than known residential fire sprinklers. Accordingly, the sprinkler 10 provides a
15  preferred device and method 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 ata
minimum operating pressure ranging from about seven pounds per square inch to about
seventeen pounds per square inch (7-17 psi). The preferred device and method further provide
for discharging the fluid from the sprinkler body 12 at a flow rate ranging from about thirteen
20  gallons per minute to about 20 gallons per minute (13-20 gpm) and distributing the fluid over the
coverage area at a density of about 0.05 gallons per minute per square foot (0.05 gpm/ft).
[0071] One preferred embodiment of the sprinkler 10 is shown and described in Tyco Fire
& Building Product Data Sheet Series LFII Residential Concealed Pendent Sprinklers, Flat
Plate 4.9 K (January 2006) which is incorporated in its entirety herein by reference thereto.
75  Shown below is a tabulated summary of the minimum flow and 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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herein. Accordingly, it is intended that the present invention not be
limted to the described enbodi nents, but that it have the full scope
defined bywlohs age of the follomﬁng clains, and e

t her eof . Clalﬁgéﬂ%VA residential flat plate concealedqggwﬁaﬁphﬁu?iO)
for the fire protection of an 5area rangi ng from about 13.38n2 (144
square feet) to about 37,16n2 (400 square feet), the sprinkler
conprising: an outer housing (14) having an inner surface defining a
chanber (44); a detachable cover plate assenbly (16) connected bel ow
t he hopoe72]g ( Ebdle la body (12) at | east partlally dlsposed wi thin the

chanmber{44)—thebody—{(I2y—t0-hayin an et Xze4) et
(26) B’ﬁ’é‘%‘i’&@ﬁ%“a“e ﬁ'glt gqaﬁ “é%§ l(d A A, thekgﬁtuaf e@%ﬁﬁtﬁi \%zl ng la
m ni mum-desianfluid flow Um abott—4 l/ YU' ot
(thir R/ x| fons per ninn *ﬂ about—f5—7—tf HE. .n te—{twenty
gal | o 4 é?14nﬁn|n‘ F‘\ and th E_'I_gt !7/]\ h:nll Ag—a ] Q e Z-\I(Wr gR—Rptt
fluid| pe&sslE® ranging frod®lout 48263 N (s f er—square
i nch) | 1 ftabtRt. 117210 N/ np! t&Byvent een 15 nmmds Y n{:’h) __tHe
body (2@ x20tkudi ng_an i nnk208urface (20l_dpf '

for conmuni cati on between the inlet (24) and the outlet (26)

at |ea od bt Pofihbels
end, ﬁ@7%rox%%hﬁqéﬁ~9@%ﬁ%éiggé%ﬁgﬁhpg ?ﬁgﬁ d%§?¥2 énd ?héﬂhlstal
end haumch_lgrthee |pﬁ:ﬁfdﬂbp pefored eneintal fle aatcsxﬂed pperating fod pressurep Ghe prpvided
direction al the. | on [ , )
def P ec MM lIafii;ﬂ ra%g g‘é‘fr%‘feya%(n&f E% &dc ?gg(%é? ?dr%a Sélq?lﬁ%rvxllof)@gjftloglr dover
the probweaicedreatifbng dimendefslles ﬂran opﬂaeaw@nalwe inglicpte( 40 a3 tolsabungyadeauat ed
to the d| east one gui de nenber (42b) so that the

def | ectiisi! Bv%rﬁmaQE%ﬁ%F9“?%é@3“ﬂ%§“% first position distal of the
out | et [f0#§) anwhik theprBeht poshtidndias bies tiablosl withereferans¢ topogiin pfkrred5t he
def | ecg&r)odo | g{tse ngglgr%{ré) 1|nod1 ca?tao)ns, aﬂgrlatli'ons a%d changes to the described embodiments
10 are possible without departing from the sphere and scope of the present invention, as described
herein. Accordingly, it is intended that the present invention not be limited to the described
embodiments, but that it have the full scope defined by the language of the following claims, and

equivalents thereof.
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a plate nenber (78) including two |ateral bores (82a,82b) disposed
about the longitudinal axis (A-A), the at | east one guide nenber
(42b) being engaged with one of the two lateral bores (82a,82b); an
obl ong perineter circunscribed about the |ongitudinal axis (A-A) and
30 further defining a major axis (1VB-1VB) and a mnor axis (V1C VIC)
each intersecting the longitudinal axis (A-A), the two |lateral bores
(82a-82b) bei ng di sposed along the major axis (TVB-1VB),. the obl ong
perimeter including a pair of spaced apart parallel straight edges
(86) and two dianetrically opposed arcuate edges (84) the plate - 27
- menber (78) including a plurality of slots (88) substantially
equiradi ally spaced about the |ongitudChas axis (A-A), each slot (88)
having a substantially straight portion initiating fromthe perineter
and extending radially toward the |ongitudinal axis (A-A) to define a
sl ot | ength andlf ur thheesidentialiflatyplate songealad; spirkler (10 fog|ther Gtk iptojectivin of [apt s
(88) also 5fyrtmearraﬁlgﬂgmomisgﬁt(lﬁlsaiareqeegupado&%); 165 gamqéaréfea)st
slot length; and | east a second slot group (96) having a
second sl ot Ienﬁ'FPP@hlﬁ“i"@P“sf%an the first slot length, the slots of
t he second sl ot gr ompou(t&&)mslmgl(ngh@mgaﬂMndrmrﬁcqamﬁﬁdgbﬁmmmml ots of
the first group (92 nact C

)a getggﬂgblea V& g‘a eeagscmﬁ ?T]'égcomceégsl gfﬁowt% B dlSIPg ,?%e ol at e

assenbly (42a) includées a coup
menber (78) to defi adody 1® apkeesxpwmllyslamsesbwlﬂsruthsplatnlbﬁrdﬂ4)yth®quhé@@nal

to the |ongi hudhmlg YL &43\ =AY a@-&glets B spabe@Xlof Lyonglwammﬁ (M)I &t
(26) and a distal, surface distal roxi mal surface and

orthogonal to tPHIeY GEIGIaYNg F FEHmu i |d§,81gmuﬁe§) flov,fepging from about 4321 diffacRet

apart parall gl ﬁtnﬁﬁl(tﬂhhen@@tﬁSp:{rﬂﬁi‘)ute@ﬁlaﬂ@t Wpﬁtﬁa@ﬁerahﬂitﬁd(tﬁeh@ ghllpOfer aXi S
| VB-1VB) and t Q ar.cu edges

|(nt er sec% i ﬁg t heﬁf%yﬁg%gruﬁgghg ﬁa?vi“@é nf’@ :'ign IW“? o BRTET ra?'ﬁb% frosp

claiml, wherei ?’Politkﬂézﬁlélme(&qmelmd{ m)sqvawdncbh@ apm;lé?@ﬂ@ Uhn résemdneaen ( 60)

define a sunf acfougdssﬂépﬁgret?ﬁ‘&)/‘%”bow?l 2Pk ’&HHE'an %E’r ert‘ééea(bO)SdéFﬁl@gC

the surface including a portjon ort | on |tud|nal
axis (A-A) and RERENGY SBhEF fqnﬁwnmwmwwetuﬂ% %w&.ﬂewﬂm ;axi s
(A-A), and/or at | e%lmqaomcgniue oBmedr (428 eha9ing b @roxeia edd #nd 8 distaDénd]) e t he
di stal surface. aj wherei.n.th .
ot of ect on menbEPArHan RERE Ehla (o Bk 50hy PP e alBICRE W Rele Blocopi
axis (A-A), t heme\@ment(rﬁﬂyve teith¢ prlet(28)ity dirgstien rarallgl tp kha dengitydingl axis (A-

20  A),and

a deflector plate assembly (42a) for distributing a flow of fluid over the

protected area, the deflector plate assembly (42a) being coupled to the distal end of

the at least one guide member (42b) so that the deflecior plate assembly (42a) has a

first position distal of the outlet (26) and a second position distal of the first position,
25  the deflector plate assembly (42a) including:

a plate member (78) including two lateral bores (82a,82b) disposed about the
longitudinal axis (A-A), the at least one guide member (42b) being engaged with one
of the two lateral bores (82a,82b);

an oblong perimeter circumscribed about the longitudinal axis (A-A) and

30  further defining a major axis (IVB-IVB) and a minor axis (VIC-VIC) each intersecting
the longitudinal axis (A-A), the two lateral bores (82a-82b) being disposed along the
major axis (TVB-IVB), the oblong perimeter including a pair of spaced apart parallel
straight edges (86) and two diametrically opposed arcuate cdges.(84) the plate
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25 (63) formng the proximal surface, the projection nmenber (60)
further including at | east one lateral nenber (64) defining the
surface between the proxi mal and distal surfaces, the projection
menber including an oblique surface (66) relative plane perpendicul ar
to the longitudinal axis (A-A). 30 4. A sprinkler (10) of claiml
wherein the plate nenber (78) has an upper surface (78a) and an
opposite |lower surface (78b), the plurality of slots (88) being
formed in the plate nmenber (78) and each slot (88) extending fromthe
upper surface (78a) to the |ower surface (78b), at |east one of the
plurality of sl otsbef§8) ntindibgrchlwglitpofstotsB8)stbstant28y equirgiiallly smined(288a)
and a circul ar rlcgrf R&BI&FQ:QQ A ﬂ e%ﬁ“%}@ (g?tﬂa%ﬂ% W Cﬁ%&taglﬁt?lyssgigﬂt%hion

portion (88a), t Eircu I nc
count er bor e andlnﬁaﬁmh%meﬁmete%d Preadigp radiglty teyvard !II’@)‘Oﬂ@FUd@P'éP‘ﬁ{& A)

wherein the pl afofiefintS) sl @npth @8 At Rividg aRit mdﬂak&%ratﬂaeoﬁsg&qeg) ugdh nal
axis (A-A) and >étm1m rﬁgstgl us ci rgﬁg CI’I lag Fe center point
to define a i r BFES fraes iy ol emlp ( By ety

di anetri cal | y oppos edlestig egond 8i) gxdu;s@@)sl@elmgb sreondt shoe lepgsth Gdnalearh@h e
second pair of t I i hor d
or"The Bivers, HH°TR HRELMIPOPOELSSAage A0 ATSLRE R diheh

one of the pl urbahyeeysiefs o Q)ﬁrétﬁlwel(%é fﬁteﬂiﬂqultthﬁd‘?etqeﬁ??mﬁal@'ieﬁgetablf| r st

slot width and @25eeenss awjécn&nmaﬁa& {t9) RuplQee i pﬁ{cceﬁcm%m $) Qagad @r
than the first slat | ural |

Wi

of slots ind ud%rgmaalsse%%ff i BT Pstaratio s anestdim s 1475 Pty
portion in conmaxilg dtomothe witleh(2hpériden distal astngioe distar ofl th protitnel smifhoe shdir
portion having | { rai ght portion. 7. A
sprinkler (10) &%hw%ﬁqu?ngémél%mﬂ%p@ %g??ésl n a cover gl ate assenbly
(16) having first stlatseace%aﬁrt@araﬂ%swmt G‘iﬂﬁéf hbging apgosed ghout e majeai n
the deflector aggqMB-Wand #eab didheRichlSd ? SR 2308 cRRSish) lﬁters@nﬁ{zltﬁe
second stat det ached@bﬁ%&he housing (14) to rel ease the deflector
assenbly (4 A) YoM epl oyed state, the cover plate assenbly
(16) conprising a retaining sleeve (48) having a coupling nechani sm

(46b) to cour)'ezthg vg%b g%gmﬁsxss,nmlmjp@e théntle @s%tugefé?g&%wg

a

(14), the retaining aving an inner sur
passageway Wi t hmember pr‘ieﬁ(lezmm Geclispeped batwesn theproxial enslaisal sufaesgthe he

| ongi t udi nal axguﬁ*ao(eﬂrcﬁhm 8 fiRt ﬁar@on(&ﬁago% aaqa%ﬂglﬁ@thmﬁam.k%aq%h@t of
the retaini 2@ sl eeve
t

of the defl d?"“é%é’&'ﬁ%‘w" {" gﬂg’gﬁtﬂﬂu %‘St(ﬁe‘ﬁoncgé@‘éwav g‘%‘tﬂﬁg “?ee‘ilaé;r ol ng
?ISE)eve (48), t heentleal7®) foriyg thendidtaligirfage. a t hermal | y responsi ve coupling
3. A sprinkler (10) of claim 2, wherein the projection member (60} has a core (62)
aligned with the longitudinal axis (A-A), the core (62) having a substantially planar tip
25  (63) forming the proximal surface, the projection member (60) further including at
least one lateral member (64) defining the surface between the proximal and distal
surfaces, the projection member including an oblique surface (66) relative plane

perpendicular to the longitudinal axis (A-A).

30 4. A sprinkler (10) of claim 1, wherein the plate member (78) has an upper surface
(78a) and an opposite lower surface (78b), the plurality of slots (88) being formed in
the plate member (78) and each slot (88) extending from the upper sufface (78a) to the
lower surface (78b), at least one of the plurality of slots (88) including a straight
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to couple the plate (18) to the retaining sleeve (48) adjacent the
outlet, in particular the 30 thermally responsive coupling (52) being
at | east one solder elenent having a rating of substantially 75C
(135F) and/or the plate assenbly (18) further conprises an ejection
spring to bias the plate (18) fromthe retaining sleeve (48), and/or
an inner surface of the outer housing (14) including a thread (46a),
the coupling mechanismof - 29 - +the retaining sleeve (48) being a
projection (46b) to nate with the thread (46a) of the inner surface

of the outer housing (14). -30-
portion %88:1) angd a circular portion (88b) in communication with the straight portion

(88a), the circular portion (88b) including at least one of a counterbore and a

countersink.

5 5. The sprinkler (10) of claim 1, wherein the plate (78) defines a center point along
the longitudinal axis (A-A) and a maximum radius circumnscribed about the center
point to define a circle, the plate (78) having a first pair of diametrically opposed
edges (84) disposed along the circle and a second pair of diametrically opposed edges
(86) each defining a chord of the circle.

10
6. A sprinkler (10) of claim 1, wherein at least one of the plurality of slots inciudes
a first portion having a first slot width and a second porﬁon having a second slot width
greater than the first slot width; or wherein at least one of the plurality of slots
includes a straight portion and a substantially circular portion in communication with
15 the straight portion, the circular portion having a width greater than the straight

portion.

7. A sprinkler (10) of claim 1, further comprising a cover plate assembly (16)
having first state coupled to the outer housing (14) to retain the deflector assembly
20  (42a) in a non-deployed position and a second state detached from the housing (14) to
release the deflector assembly (42a) to a second deployed state, the cover plate
assembly (16) comprising a retaining sleeve (48) having a coupling mechanism (46b)
to couple the cover plate assembly (16) to the outer housing (14), the retaining sleeve
(48) having an inner surface defining an passageway with an inlet (24) and an outlet

25  (26) spaced along the longitudinal axis (A-A);
a plate (18) disposed adjacent the outlet of the retaining sleeve (48) to support
and conceal at least a portion of the deflector assembly (42) within the passageway of
the retaining sleeve (48), the plate (18) including a thermally responsive coupling (52)
to couple the plate (18) to the retaining sleeve (48) adjacent the outlet, in particular the
30  thermally responsive coupling (52) being at least one solder element having a rating of
substantially 75°C (135°F) and/or the plate assembly (I18) further comprises an
ejection spring to bias the plate (18) from the retaining sleeve (48), and/or an inner

surface of the outer housing (14) including a thread (46a), the coupling mechanism of
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the retaining sleeve (48) being a projection (46b) to mate with the thread (46a) of the

inner surface of the outer housing (14).

-130-




