RESI DENTI AL FI RE SPRI NKLER Cross Reference to Related Applications This
application clains the benefit of the earlier filing date of U S. Patent
Appl i cat iwo 2068287000, 128, fil ed Decenber 1, 2004, whi ebTits20080018p0r at ed
by reference herein in its entirety. Background of the Invention An
automatic sprinkler systemis one of the nost widely used devices for fire

protection. These syst J er t_ar ctivated once the
anbi ent tenperature’ i n@%ﬁzmh ﬁ!ﬁﬁﬁ?ﬁé&lﬂﬂ&ui | di ng,
exceeds a predeterm ned value, Once activated, the sprinklers distribute
fire-extingbrashReferencsita Refated dpplfsagionmt er . in the room or building. A

sprinkl er system; i | i &l , b.qur.at i i onsi der ed
effective if it nﬁl(;}gﬁ? ?@thhglgcgﬁ%gp{rhgglgegﬁgff*h%?%ﬁ Pellgfgilhﬁgldg§ ogil 'gé)cazenéyst ens my
occur when Apglicatien &l hb600e28) fil@hDeceatber NOFEMAWhICE i6litcbRBrdist byichGence
alteration or disuse, or the occupancy hazard has been increased beyond
initial %ysli?éﬁpé%ﬁéﬁ‘i‘tpﬁt}’y. The sprinkler systemcan be provided with a
suitable fire fighting fluid or a water supply (e.g., a reservoir or froma

muni ci pal  wa} 8 rmtg?%fbﬁ;&n?ﬁupply may be separate fromthat used by a

fire departnment. Reg ess of the type of supply, the sprinkler systemis

provided with a Amautotratit sprivikd¢rsysta® iDuhd 6lf the niost wideB) vsed devis&r for fRNNECt ed
at the riser are va,h]\ées, neters, and, greferably, an alarmto sound when
t

vater 1 ow RIPERIGP-t hRes§istems baupsptinklerpehajvprg astivatakenathe amhianim:
LS et crREIPREL i NUGRbe 880 s U8 PR BB PR e

pi pes extends 't hroughou re’ conmpartnent in

may feed diwlue, @nde@ntimed/;md@rihbleﬁsy(ﬁﬁtﬁﬁﬁteifﬁe*%dii@%ﬁﬂﬁné fliig ]]Sr@fépﬁﬂ& WBRES.
Conpartnent.al i zati on can. divide, a | ar%e bui I di ng hori zont ally, on a single
floor, and 9&hesoem enpuildings A spsinklessystenyydepending en ip sesifiadidonfigeptioniss may

SHEm puiingor syt g oaf
he. spri nkd ratb Rl SR Bl LI b AR ks ot VB e Ry g (e

sprinkl er roetat whel the systar haobdeh eerzietdd ingperativealusinp baliliag aR@atifeon@asent
bel ow the branch line. For use with conceal ed piping, a flushnounted
pendant spratAkS ¥CURRLFY Bazaad hashaep 1rgreaged beyopd injtiak systemedapalility. Var i ous

2;2{‘3?{ 1@s exi st ’Iflf% spﬁnﬁepf}%{egfpca%%% ﬂrgl\%hgd tuith'aQitMie Brd ﬁéheim%rfﬁlti(? &t eil water
supply (e.g., a reservoir or from a municipal water supply). Such supply may be separate
from that used by a fire department. Regardless of the type of supply, the sprinkler
system is provided with a main that enters the building to supply a riser. Connected at
the riser are valves, meters, and, preferably, an alarm to sound when water flow within

20  the system is above or below a predetermined minimum value. At the top of a vertical
riser, a horizontally disposed array of pipes extends throughout the fire
compartment in the building. Other risers may feed distribution networks to
systems in adjacent fire compartments. Compartmentalization can divide a large
building horizontally, on a single floor, and vertically, floor to floor. Thus, several

25  sprinkler systems may serve one building. _

In a piping distribution network, branch lines carry the sprinklers. A sprinkler
may extend up from a branch line, placing the sprinkler relatively close to the ceiling, or
a sprinkler can be pendent below the branch line. For use with concealed piping, a flush-
mounted pendant sprinkler may extend only slightly below the ceiling.

30 Various standards exist for the design and installation of a fire protection system.

In particular, the National Fire Protection Association ("NFPA") describes, in its
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In particular, the National Fire Protection Association ("NFPA") descri bes,
in itsStandardfor the Installation of Sprinkler Systens IS (2002) ("the
NFPA 13")wel200peuisth St andards 13D and 13R, vari ous desipgm/usensiogmsn@t i on
and installation paraneters for a fire protection system NFPA 13, 13D, and
13R recoghi ze the use of residential sprinklers by requiring that such

i nkl [ idential fj tecti t install ed based
cortai - cri S s dtalon 8l Sevegeeirus 13 (o CaF R B enaRihci ol

dwel | i i ; | t . i ; b d
wel |'i ng ug%tgﬁqag& %D %ﬁaegr@, vaaeegn%{zgﬁa c%nmhﬂ‘gﬂbrp&(ﬁﬂﬁaflﬁgﬁ' s Oa§€f§pa oar

and care f Ies, hospitals, s or tels). hi o wever, for a
resi denti al figprotedtioarsystemb NERYp 1 8VEXD,fa0d 1BRse@ighirt iteruserndegsiddh?dl St andar ds,
such sprinkler nust pass various tests promnul gataﬁg.lrby, for exanp

l e,
Under wr i t ersprinklssy it 15ayiring it seshagpaiakler w2 yesidantia’ dire pratsofipn s¥sters tcﬁé‘bor atory
oS oents al iU BRE Bib&Fal Chitehh K5 EGaRa! QRpaRI] GhichQaRicilde Standard
1626") i'n order to be Irsted for use as a re5|8ent|a sprlnf< er.

Speci fi cal | yomrbkrcikfa@elliop un?dQ3., ref@lhpsnentss fodigingl and roaaingdnasdspehrd n
Table 6.1 of Section 6, to deliver a mnimumflow rate (gallons per mnute
or "GPM') fand carestoeidities, dgspitplee maiels arkeafellquare feet or "ft2") to provide
for a desired avgra ensj . . . )"

tabul ated in Tabl(r%eor &19%%%6%?013;5reegfd%n%%%]{lgﬁg bggg?‘@flgdc@élg}‘ Jﬁ%lﬁﬁﬁ%%ﬁﬁrui d

pressure negepA StahdaRB! fich sprigklerd mbdtasdyarious teste padmualgatad 8¢, fsr &xamipe, of the
sprinkler. A rated K-factor of a sprinkler provides a coefficient of

p . P . of
di schartfe o¥nderwritarphabssatenplacerporatas SYE iR Undervriler's haborgiory Sesideutiok -

factor = where is the fl at.e n o d " re inch
gauge | n orda rEyRE ReEFI kR ek S e L S e R PR oL BE | 0
descri bed i Rst&Bl usess 2@sidbtial fparikléd SheabcallyhU1aAI26q0cN2003Nuirteessur e of
the sprinkler, however, may not be the sane as the predicted m ni rum

pressure, wirklesaas dgecribad équzleé- 1uafi Segtiem® tgidolver aiminirowm Hlopyateteallesrs

ble 6.1 i 626, " - f I ki ek ] h
act ual i ni RS CA B8 P Pe st eo ik Rlarth (LiFORR AP L B OB or 02

for a speci§ ledredaneraag @easiBRoNBY5 GFVI/Fe Theghiaimtimdow fate fabliluledtieTabiieni mum
flowrate given in Table 6.1 of UL 1626. Consequently, any attenpt to

provi de for6.4 canbe uepddprplanlatera gredigted naininoyra fld pressuTespserpkioapesit 2 abl e for
the protecti ool pd MRl AR Lk 00 Bl BRuRIE A ShEH KMAPBEL GittAERS OF 2

known fornu
provides a coefficient of discharge of the flow passage of the sprinkler, is defined as

follow:
20 K - factor = 2
Jr

where Q@ is the flow rate in GPM and p is
pounds per square inch gauge

In order for a sprinkler to pass actual fluid distribution tests, as described in
Sections 26 and 27 of UL 1626, the actual minimum pressure of the sprinkler, however,
25  may not be the same as the predicted minimum pressure, which can be calculated using
the given minimum flow rate of Table 6.1 in UL 1626 and the rated K-factor of the
sprinkler. Further, the actual minimum fluid flow rate to pass these distribution tests of
UL 1626 for a specified coverage area may even be higher than the tabulated minimum
flow rate given in Table 6.1 of UL 1626. Consequently, any attempt to provide for a

30 listed sprinkler (i.e., an operational sprinkler suitable for the protection of a dwelling
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sprinklers. Known residential fire sprinklers have been tested to neet

t hese performance qualifications required by UL 1626. \Wen these known

spri nkl erwoan&/@dem7gned to be installed in an actual syscemnsaasoimdieg to
the 2002 Edition of NFPA 13, 13, and 13R (2002) for a |arge protection area
of 324 squar.e feet .or gy.eater owever .ot b4 i ' iaal fire
spri nkl er su‘f“gq‘iﬂfn?%t bg pf%&ﬁé@%%gﬁ%\@?ﬁbdggﬁggﬁ f?ﬂa%f sc %\@Sﬂgﬁggxg%a?i cient or
Kf actor, thainkdraices a greater denmand on the fluid pressure source than
that predicted by the application of the tabulated m ni numflow rate of UL
1626 and the raKedwrrésidantial firespriallgrsdiase b%?ﬂléﬁ%%f?ﬁw@@t kaese, PETERTMALES dent i al

sprinkl er can.provide the,r i h Nl ]_M . pass the
distributi Sﬂaq’cfg’é?%nsfr&lmée%éﬁ'e@géﬁf%y%@n ?Béég% H(’:%% agefeel{érjgelg%\%sﬁ régdatg%gnot her
commer Cj al {ngeAuaid abhGudt s%téﬁn hacr@ihg te Siede0R Ealtichuf INBR A 13,13, ambt3Rer

manuf acturer cannot. Another 4.9 K-factor residential sprinkler has

satisfied (2092 for b8@@e pededtion areacfi3Rd navare faeber greater, haweves these gxisting

coverage area wWi.th.the.gctual flowrates for e Ul I Rg the
sane as théesfdéﬁﬂ?l&érﬂs ’ﬁ?(i?ﬁﬁ ﬁ?ﬂrS&Vﬁué?B%essuﬁ&Pg%%aZ&%{t 3 (S)%lgf% C%EQG gﬁgf gt a
pressure p rf%@%r?@h%%:lgé’esta@eﬁer%eﬁmﬁa%hQl'ie @il peessike lsouren tHaa rige pradidtet by the
sprinkler o .8 K-factor, however, operates at a higher flow rate (19 -GPM

than the papplidatienofiiheitahwiatéd winimameflgw Tatepf} L 1626 and Heaatgd K-Bctd: of at

| east 324 square feet gnd .at a hi r, pressur. X [ . edi ct ed
pressuf® (8.6 p%P)' e’fﬁ‘gg‘c‘f ac}ﬂlol‘”tns‘b%ggﬁﬁog esbd;ep {@ Séﬁgldg%%%%?‘ég@%eﬁfﬁﬁqf | ow
rate of 17 GPM ThidS rald @880 PRI piss Seastiibatior tasts forias2(efegrtedo fapunt  of
uncertainty 1n any potential sprinkler desi qn t hat cannot be determ ned

1 I{ﬁf‘d or

unl ess t he coperagekdres wherelmariothea pommestially availahle 49dsmedonesifenial gt
listing authority. Notw thstandi the i | 4 . ' t
operate at bb’ﬁ‘éoé%’éﬁ?ﬁ’t‘ Ht“ﬁ?re%B%’ggOBPﬁlglr ? ??kéfaé%églg?#%gwggégéggghggr Za gnd

m ni mum f | QuLal Hea0Ui1686 1d¥ing Reulremiehtd Gorauit 1eed Byy18 febt suvetage aruevitthel ess
be beneficial to provide for a residential sprinkler to achieve a | ower

pressure dehaadud flosonfea fethess kil 626 tests beiwe deatame asithe ©£quised HRNBUE whi | e

ti th for. ' t f listi '
exanpl o, 1 o wudn apierol ST TR b e reieifpd e Bhalelyo KAl RalkD”
horizontal [ }dfé»@'n ﬁirgérrﬁ-?&&dr@ﬂrimaéﬂéf-s.g Refabnaioweves sperateslsrwtiighafflosurae

residential fire sprinkler would allow a fire protection systemdesigner to
have great €19 GPaipthan therpeshitied minimup flowcrate (3R SPM) for a coverage area of at lcast

324 square feet and at a higher pressure (10.8 psi) than a predicted pressure (8.6 psi)

20  based on its K-factor value and permitted minimum flow rate of 17 GPM. Thus, these
examples show that there is a great amount of uncertainty in any potential sprinkler
design that cannot be determined unless the sprinkler is built and tested in accordance
with a testing or listing authority. |

Notwithstanding the inability of known sprinklers to operate at the predicted

25  pressure value for a specified coverage area and minimum flow rate required by the
listing authority, it would nevertheless be beneficial to provide for a residential sprinkler
to achieve a lower pressure demand as compared to existing residential fire sprinklers
while meeting the performance requirements of listing authority, such as, for example,
the tests set forth in UL 1626 (Oct 2003), including vertical and horizontal fluid

30  distribution tests. The lower pressure demand of such residential fire sprinkler would
allow a fire protection system designer to have greater leeway in residential applications

that are installed in accordance with NFPA 13, 13D, and 13R (2002) for a design
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that are installed in accordance with NFPA 13, 13D, and 13R (2002) for a
desi gnprotection area under the NFPA Standards. Further, the | ower pressure
demand ofweues/msprs7nkl er woul d provi de a m ni nrum desi gnprprassease4ishat wil |
al l ow such designer to tailor the flow rate requirenents demanded by the
design protection area to the sprinkler with the best flow rate and

pressure foprotectips aegmundsit the NERA Srandedd. deurther, whd ]bwehpregﬁﬁad&ﬂaﬁd afisuci NFPA
13, 13, and 13R. Summary of the_ lnvention The premﬁ i nvention provides a
resi dent i al sprnkdersyuld pioviderarainigam desigs pressyng that (il allow suehhdesigmer o |y

Lower ! Myl A ALERIHIEneRTRBNSThch S, L Sl E DL Al mospiRnt: e

sprinklers ormance 1 est taln coverage areas. This

ability of Ghé thbéshRb®rateQndedssire $or Ay stefitinbtaletintRcartiande wifidthe 2002 ot her
listing standard) allows the sprinkler to be |listed so that the sprinkler
qual i fi e§ a&diionediNFEHy il%\ll3sm<ﬁﬁa .er for installation in accordance with
the 2002 Edition of NFPA 13, 13, and 13R (2002). Specifically, the
residential fire i r odyi ng a preferred enbodi nent of the present
i nvention s’”é’b‘f’ig’%’ﬂﬁéﬁ n[?‘ﬂp performance tests of UL 1626 at 30 percent

| ower operating Thepsidét ihVeationprovides arresideheial firel spfinkler thar detivemrfluid dow
design protection areas of 18 feet by 18 feet or greater. Hence, .the :
sprinkl er haka sabstentistihopice P Mhdesigh RIBSsHEe qoglmé‘@ tgsaitingresidentisle at a

e e 1 R RB e Vo AR el VAR AER e er R & At HOP cortdh 6L ol MRAT! BhSSUr ©

is lower th nown sprin because has

vari ous 1¢n Niability GRBE arirker6 fesLcsting Iqulremﬂeend SfEL 162@0r lommsﬁmtd@atd)al
sprinklers for respective specified coverage areas, the sprinkler proyides

an advant agéB%S thespunlder tode ligted sadlaad ﬂ@%@f@klﬂéu@fﬁeﬁﬁéaﬁsﬂ‘@nmlo?@ lepfprart .
In one asp_ect tl&tﬂ dé)ccﬁﬁiﬁr@ée Jv*?ﬁ’ﬁf&%ilog? Efiﬂlol?lemﬁ Itlé( 3 Eﬁfiéj??doé‘% fire

spri nkl er residen Ire sprln

cl osure, he%bedlﬁﬁdh@flﬂie\tesldd’ritlggﬁﬂ’e spahkleeagbodyigs £ plafeerearemboaim@bnaoﬂmbl ect or.
The body defines a passageway between an inlet and an outlet along
| ongi t udi naPresstdnygntian wies ablate ereeicthe perfonnangtesises Ulol 426 %é@?é@?@dOWﬁhn

the inl ?%(ﬂ{ég@ fggs(f,a V‘eﬂ%ﬁﬁ_g ﬁvé?ésg%gﬁ?f;tgr%tssgﬁnﬂ&s%r Ae@%ﬁmﬁeﬁ id3CarEdsPFUT ©

is posit as to € passageway.

The heat regpags b¥38tfédt@ggfeafeﬁtﬁbﬁt& theepahlasthias amindachyiesiteat pakhdganay .
The at | east one franme arm bei coupl ed to the_body. The deflector is
coupl ed to dpugnad th eperatect@ spec %vmaaﬁaregp%ﬁéuieﬂ%r%pplh@ﬁem,w@tlclbpem ng so

that, when tmr}rei\lngurnll gl%ssur!ﬁ: B 13&/%}]@151? %os& p)f“krgo%vxl S)(ﬁtn%[ers And because the sprinkler

has various minimum operating pressures that are lower than known residential sprinklers
20 for respective specified coverage areas, the sprinkler provides an advantageous feature
that advances the state of the fire protection art.

In one aspect of the present invention, a pendent type residential fire sprinkler is
provided. The residential fire sprinkler includes a body, closure, heat responsive trigger,
at least one frame arm, and a deflector. The body defines a passageway between an inlet

25 and an outlet along a longitudinal axis with the outlet closer to an area to be protected
than the inlet. The passageway has a rated K-factor of at least 6. The closure is
positioned proximate the outlet opening so as to occlude the passageway. The heat
responsive trigger retains the closure to occlude the passageway. The at least one frame
arm being coupled to the body. The deflector is coupled to the at least one frame arm and

30 spaced from the outlet opening so that, when the trigger is actuated, the deflector '

provides adequate fluid distribution for the protection of a dwelling unit. The deflector
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provi des adequate fluid distribution for the protection of a dwelling unit.
The deflectorincludes a first surface that faces the outlet and a second
surface swpeces/mpmrt fromthe first surface; a pluralitycwfuscisessibat
extends away fromthe |longitudinal axis, the plurality of tines being

di sposed general |y about the longitudinal axis; and two slots forned
through the first and second surfaces. Each slot includes two generally

paral | el waddlsdebatiisaanrfacd thitsfacednbe auttkt and £ seofd entace@patRfliapat #omopeni ng
extending along a first axis generally perpendicular to a plane defined by
t he 1 ongi t diastisBrfacex p pluselity ohinestthatextandp pway framehe longitydinakais, theinleraby t he
sl ot conver t quar ds _each ot h t the first. .and. the s nd end to
define a Clogﬁgqsgoﬁe ¢ e%é;l %‘fogfgﬁ%n\ﬂraﬁfé aioﬂtotp%o&%tﬁ&lggl%?‘ﬁsgg relq %w? ﬁoéﬁgﬁegf aspect

of the preg@dhigh theemitiafd sednBSRERRE. ExdesistafdidenttivalgehéraRy paalldlkial 1S
provi ded. The residential fire sprinkler includes a body, closure, heat

r esponsbve betweggerfirstend and d s¢dond tend tadefnsisnyperming exlending efongedirst a3is sageway

bet ween an i nl and an outl et al an | ongi tudi nal, axis mith the outlet

ol oser 1o anabubrerieditop 8ol Afad OBFhonkth iR B At dusgTRRe
rated K-fagfadfe #fn. Athelt®BHall8 of a1 |cORWIEe lovaRRSath BiheFatth&FishBiEardd8e
outl et opening so as to occlude the passageway. The heat responsive trigger

retains theewndsod & defineacilesdeendpdslpbbavingvpglygonabpatghétect or assenbly is
di sposed along the |pongitudi pal axis .and spaced .fraomthe ouytlet openjng so
that . “when tne 07 Fepiin aeieed of e pltiett g LERgr RS Btn SREM
adequatig f highdvidied! ThOksIdRMidl Fre l&ﬁ}m&r%@ﬁaescarbo@, Aosh¥e Ihkhtespeile The

a

defl ector assenbly includes: plurality of tines disposed about the
| ongi t udi natiggex.iandacleBeétonassemblyulde bpdy defice n passageveayrhetpean dndniehgnda sl ot

whose length i at |east tw.ce as |. i i dth. Th | ot d
Along a secBRuigene s Ragtidia PRl #F oot epiognarearidedraeafCiRg o
cl ose- ende@h@iﬂ}e@.d@ﬁyp@sga%eﬁay had a Bl ROFCthOS IR 1@asCh. OTREAIaH: RYsHRRYI at a
second end spaced fromthe outer perineter. In another aspect of the

present i nperimete,thaouttes bpgening sd asftoroeclage thelpassagewat wrheatresponsiva pi pi ng
network to protect. a.residenti al | 1i ng unit havj a plurality. of
Compar t fen{LEGE i HEaTosHele 67 4R B FARSt e DOGENEaPE Fofmay idisperd
Fire ProtegidngtheRagithdhd ARisaha Baed Frodthe baltaipnih3 o kivat AV tHE HigglhR
residential fire sprinkler includes a body, closure, heat responsive

trigger, anduatedght deflestorassartidy provides adepivtedbiid dstritatipndardhepmjectionwéen an
inlet and an, outl et  al |, os to an

et 2 e oo A enal i nel 1 2 LR, LPE QUL S phseRelo
E ?iegggﬁ | 'rag tlgggghﬁm 5Gs R dfiRe 8f oLt BerihfeN 3RS AARWMEr hdiBg HERE whesNeRsh Ve
20 is at least twice as large as its width. The slot extends along a second plane that intersects
the first plane. The slot forms a close-ended boundary at a first end and forms a close-
ended boundary at a second end spaced from the outer perimeter.
In another aspect of the present invention, a residential fire sprinkler that connects
to a piping network to protect a residential dwelling unit having a plurality of
25 compartments as defined in accordance with the 2002 Edition of National Fire Protection
Association Standards 13, 13D and 13R is provided. The residential fire sprinkler
includes a body, closure, heat responsive trigger, and a deflector assembly. The body
defines a passageway between an inlet and an outlet along a longitudinal axis with the
outlet closer to an area to be protected than the inlet. The closure is positioned proximate
30 the outlet opening so as to occlude the passageway. The heat responsive trigger retains

the closure to occlude the passageway. The deflector assembly distributes fluid fed to the

inlet at less than 10 pounds per square inch gauge over a coverage area of at least 324
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the closure to occlude the passageway. The deflector assenbly distributes
fluid fed to the inlet at |ess than 10 pounds per square inch gauge over a
cover age woeaofcomty | east 324square feet and a density etCtais2008@8$1818. 05
gal l ons per m nute per square feet when the heat responsive trigger is
actuated to permt flow through the outlet. In a further aspect of the
present i nV@Rhiedet add b AShIflatleadtioN @S gdllohéranintifegier sQuAetreswhen the hegti ng
network to protect a residential dwelling unit having a plurality of
conpar t mentresponsiye tiiggsyis astuated sp pameis flapvithrougl thegydleEdi t i on of . Nat i onal
Fire Protection soci ation ndards, .13, .13D 3R 4 I . The
residential fi rerﬁ‘s ﬁﬁh?fl aépeclt ﬁ%ﬁ‘ﬁd’é%segt 183%13}1&1:? %E@F é?ﬁrﬁé‘g?&irg(‘géﬁgﬁ%i ve
trigger, angndedeld £pibhig RESERI Yrotddda réedbntidledwdllsg anipRGsROEpRYalltedbfieen an
inlet and an outlet along a |longitudinal axis with the outlet closer to an
area to Se @mpagtotents asidghnedvia aceprdancePrich be 392 Edition o Natipesl Farefrofgetian e

th tlet i t d .- The. I i
i gger Tt Arnene SPrfadr S BTN IS AR EE HPtesigeiel B arRRAP G
assenbl y 1 singRey @ﬁo%ggaﬁ-e hedresgorshalirishe, #iaral dufleetor s38mbK. iMsbaly ed in

accordance with the Edition of National Fire Protection Association.
St andar ds  1dsfiné8DpassagebBR betvesnaniinlet andsani qualst dowgen kingitudipal axiswith fgm

design pressure of less than 14 po r .sguag.e inch gau Wher esi gn
O PSS oPler 58 e R BB S P A PPy g
general{y | in@eafietd gﬁ"ingfso LR sleRide mhep%a@&a%@whﬁnmé Rét Reposivearigi@atminst han
20 feet. hi yet a further aspect of the present invention, a residential
fire spri nkiheclashetto oorindscthe passagewriypiTig deBestor dssenablpioeampleddo theshadesei al
dwel ling unit having.a plurali of conpartnents .J.ned.i.n. accpr dance
W th the 2ot SAsPHIEHEshn kel TerRaRarG BOD B eSS PN PR e Ts
13D and 13RpjosebR WisetRihtioRN Stdn@aidd 8! 131 ald T3R &PProvidl @lsuitbilé BeiRsy dordody,
closure, heat responsive trigger, and neans for distributing fluid over a
cover age arminiofuredesizsidesstiealf 1ehaghani Idgpounis pereqedrainchigaugpwherk lagiesigan be
installed in accordance w t%%} he Zofoé Eﬂ; tion. of Qlail onat Fire rnot ection
Associ at3 onPrfegHA A isjabout 409 squgreqtset wifh d,magimpum Qistance # gengral it or a
m ni mum desj;gn o Pihe A8ES ptectits Sralbafhe kb fRe4dRal20 fesguar e inch. gauge where
a design protection afea i s about 405 square feet with a maxi num di stance
of a generally |Imetn figitte agfect ¢fghel prssem impreotien; tairevidentiehfiteesprigkleothgt eat er
than 20 feet. The body.defines a ssagew b n an. inl.et and.,an gutl et
al ong a | onfAMGEF faf P %}%HW?% tp Wg&gﬁtal S%Il\ﬁ%ﬂtlég‘i%ﬁﬁg Hiyt h?‘@gg?Bﬂg%lﬁﬁf) gt ected
than the i “&ﬁh%n%ts%%ﬁh@d {1SacRORIahdORRIEIHR O] TRItR N TN BidhalHireTRERLNGH SO
e

as to occlude the passageway. Th ' '
20  Association Standards 13, 13D and 13R is provided. The residential fire sprinkler

includes a body, closure, heat responsive trigger, and means for distributing fluid over a
coverage area of a residential dwelling unit so that the sprinkler can be installed in |
accordance with the 2002 Edition of National Fire Protection Association Standards 13,
13D and 13R to provide a suitable density for a minimum design pressure of less than 14
25  pounds per square inch gauge where a design pfotection area is about 400 square feet
with a maximum distance of a generally linear side of the design protection area being no
greater than 20 feet. The body defines a passageway between an inlet and an outlet along
a longitudinal axis with the outlet closer to an area to be protected than the inlet. The
closure is positioned proximate the outlet opening so as to occlude the passageway. The
30 heat responsive trigger retains the closure to occlude the passageway.
In another aspect, a method of protecting a coverage area with a fire sprinkler in a

residential dwelling unit is provided. The dwelling unit has a plurality of compartments
6



heat responsive trigger retains the closure to occlude the passageway. In
anot her aspect, a nethod of protecting a coverage area with a fire

spri nkl erwonoe/msemrdenti al dwel ling unit is provided. TireTdseddsiomsianit has
a plurality of conpartnentsas defined in the 2002 National Fire Protection

Associ ati on g‘%{an arc]_étIS 13D, %r_\d 13R The fire sgri nkl er has a body with
an inlet apAddefnedan fhe2003 Natigpal kisne Rratection Assorietien Stpdardp bB iRy and U3R. t o
the inlet S r t p i nch ;
lowi ng 11 o T grf ¥ AbotP A gdflet yP o Bt The MURIE AR
di stributi by sipplyidgdluéd toxthe inletref@apainkEar atlessakay Biapuiadypérsqdaeindingugd and
27 of UL 1626 Standard (Oct 2003). |In a yet another aspect, a residential
fire sprinkeging Bud from the@utletat abeuy2d smallpng per misute oF lesk|aad dissrsbutingdlyd wi t h
a K-facgor . gﬁﬁﬁ e f t senb hat
distri b%t egg‘%rlaw 555?%566? H?%%g %ewggggégogstg\e}grﬁdg?ggv r%r&«g%z%@&“{. @Ctt
accordance2003)h UL 1626 (Oct 2003) so that % inch NPT threads are provided
on the body, which is coupled to a heat responsive trigger disposed between
t he passage andli h¥et@ppthecaspectaxrcsidental fispsprinklerpoprpvisied. Bhe rassieatialditei n a

sprinkl er i - 1GCOr ith the 200 iti f NFPA 13,
13D, and 1%&%&%@@5&%? ilggacg(%rdot?ﬁgf%ﬁwavﬁ %aégag? ﬁgulégffgoﬁg‘%{}fﬁ)é dr awi ngs,
whi ch are agembRahatdisiribeeeltidal tecshi thehsiardvePl corszes@Ghf i cat i on,

illustrate exenplary enbodi nents of the invention, and, together with the

gener all® dedeiorgpronithillle HO24EeE2 001D 1hthaddt-an¢tedl Pdedeeadst arerprgivided drel ow,

serve to e i f the.invent.ion, Figure 1.iS a perspective
view of a g%le e%ﬁéﬂﬁgﬁggg?%%fj c{8fa heid r?séjgln%g?l{}f%gfr @F?oese‘iB?tiwﬁﬁ? PASS3gBunt ed
to a branchndihpdefl&iteissendoly,end thd @B Gk iffdled 1h @‘étgﬁﬁkléﬂ?st%ﬂrdegi‘gh@d of
Figure 1. Figure 3Ais a plan view of a fluid deflecting plate of the
sprinkl er Br¥acepigance withe08 Edijioarnf o Vr13H), ped 138, bel ow t he sprinkler.
Figure 3B is a plan view of a 90-degree sector -of the fluid deflecting

PLeie, o UMDY ihet PLT, 1oV 2 SELINK er [0 Lest room
a vertigal wateThéagbmphnyih®dradfingsh@hichaie @kofpofiédeherein and constitute part of
this speciﬁcation, illustrate exemplary embodiments of the invention, and, together with
the general description given above and the detailed description given below, serve to
explain the features of the invention.
Figure 1 is a perspective view of a preferred embodiment of the residential fire
26 sprinkler as mounted to a branch pipe.
Figure 2 is a cross-sectional view of the sprinkler of Figure 1.
Figure 3A is a plan view of a fluid deflecting plate of the sprinkler of Figure 1 as
seen by an observer directly below the sprinkler.
Figure 3B is a plan view of a 90-degree sector of the fluid deflecting plate of
25  Figure 3A. |
Figure 4A is a plan view of a sprinkler in a test room to determine a vertical water
distribution.
Figure 4B is a top plan view of a vertical water distribution of the room of Figure
4A.
30 Figure 4C illustrates a plan view of a layout for water collection pans in a

horizontal fluid distribution test in one quadrant of a coverage area.
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4A. Figure 4C illustrates a plan view of a |ayout for water collection pans
in a horizontal fluid distribution test in one quadrant of a coverage

ar ea. Det avbedoddgersri pti on of the Preferred Enbodi ment Fipgunmssoosos1e
illustrate the preferred enbodi nents of a pendent type residential fire
sprinkler 100 with a K-factor of at least 6 that can be used in residential

applicati Onﬁetaﬁ%gegérﬂgigg%{?legﬁf)ea%ﬁedEm%cgtfn?é'n? ed enbodi nent of the

resi dential sprinkler nounted to a fire protection piping 10
t hat extends al oRiguaes b-3BBusfrhte the girefeniedadmisqlimektseof 4 pendent pypef er abl y- a
pendent sprink]er cqnfiguration oriented generally along axis A-A which is
general |y o?ecsrﬂ?@é‘ﬁla%r%§mnké?f H0ewith g Kyfackyr é&ﬁ’“@ﬁf 6 %ﬁbcaé‘rt@d-‘s% he protected

it A et et b Ao CRefimf FOTREE TR Blcfb o G LA ResifiRlal | 19

unit. As use erm IS a ng uni

defined § n Hrinklept a0 dashd whIhbunt@Ro (2216 Protesttvingtipiag i O ithiat kvded caonpgeads B
dwelling units {e.qg., rental apartnents, |odging and room ng houses, ﬁEgard
and care faBi [Theiressdentialssprinkles 10Gusmaeferably W@F‘g)SPFBkIFh?Hntﬁ&P@“%QHS‘Fte re
roons, arrap f the.use Jandi vl QYA ' single
housekeepi n g‘%ﬁé}llty%ﬁ?%?(lsn‘%rAﬁg{ }flglmﬁa%\/égggg{ééfdﬁé F%/\%eggﬁ%glriﬁ ?ég?m,téaf'fgd

sl eepi ng f aThé adeh @sbe Protected Tan Ba peradraltveflbirragea stiat contpartaichyini the tasidestial
plurality of conpartnments as defined in the 2002 Edition of NFPA 13, 13,
and 13R (209wyllingmeite general |y each conpartnent is a space that is

oot oct 1. i ncl aeng Begy BPimtFell ol d by A A JAREENIR 1 °

for exanpl estahfigdNaDi, O3RI2062), aviRelotRcihtlade daameicid] idorllingNmRA {Sgaetaald 13
(2002)", "NFPA Standard 13D {2002)", "NFPA Standard 13R (2002)") and
Under wr i t er aparineangs; Jadging Jrdsperaing hensesy koasd andheare fagtlies hospitaly, etels opn

Service 162@(?%1%%?858{%@6 o&é Hl"mg}etaﬁg sdari"a%%gg frhe @%%Xﬁ&ivid&&l?liwﬁggé g{e@,t ed

herein by r intheérr entireties. used herern, a disc
coef fi ci ent a9in Ksihge heuseRéepinpeurstp tHabbrdially®avé sookiglivingeshniaryl @tded as a

flow of water Q through a passageway 26 of the body 12 of the sprinkler 100
in gal | 6hs peeping fagilisics.cPi regidgnipd dwsllingrmitsipuaplly ishdens phurdlitypessur e/ 2 of
R e, B AR R DB FRRURLRAEET SSR P Bh AR K
generally each compartment is a space that is enclosed by walls and ceiling. The
standards relating to residential fire protection, including 2002 Standards 13, 13D, and
13R, as promulgated by, for example, the National Fire Protecﬁon Association ("NFPA
20 Standard 13 (2002)", "NFPA Standard 13D (2002)", "NFPA Standard 13R (2002)") and
' Undei'writer's Laboratory Residential fire sprinklers for Fire-Protection Service 1626
(Oct 2003) ("UL Standard 1626 (Oct 2003)"), are incorporated herein by reference in |
their entireties.
As used herein, a discharge coefficient or K-factor of the sprinkler 100 is
25 quantified or rated as a flow of water Q through a passageway 26 of the body 12 of
the sprinkler 100 in gallons per minute (GPM) divided by the square root of the

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

K= —Q— The discharge coefficient or K-factor relates in part to the shape of the

Jr

passageway 26 and other dimensions of the passageway 26 of the sprinkler 100.
30 The pendent residential sprinkler 100 includes a body 12 with frame arms 14
extending from a portion of the body 12. The frame arms 14 can be unitary with a boss
8



| P passageway 26 and ot her dinensions of the passageway 26 of the sprinkler
100. The pendent residential sprinkler 100 includes a body 12 wth frane
arnms 14 ewoeoneb/osgesr om a portion of the body 12. The fr ace/sees/odBican be
unitary with a boss34 that retains an annular structure 16 so that both the
frame arns ™14 and the annular structure 16 provide a fluid deflecting
assenbly 18. The annul ar structure 16 is preferably in the formof a plate
20. The  pl af¢hapoetainman peularstractyenis so thyt hoththgfeanst argisJdend the annsler 22 about

t he | ongi tudi nal .axis .A-A, T | ate 20 Jis .3l ided wt plurality
of t1 nes. oamditedfuidhane fesbedrgastmbi A ABe B et fe B endea
slots 40 ag?efé@&?ti@qle%nﬁlapublawzcﬁegﬁee SteW0ldan iSRRG gdnerallpRofdadeer ar s 14,
Two nubs 42 and fwo through-openings 44 are also | ocated 90 degrees with

respect t odished portine 22mheut tie lopgitehinal ngistAr A. hEhecplate20sis alsoprevided withwi ew of
Figure 2, the body .12 an outer surfac r oVi de i a.t hreaded portion
R b muPliEae of s J8R Ran e SEow i LR e e a0E Rl TSR HoRO L

The threadgg a%%Eéth‘at]a%ﬁu%‘da%’_%;sWi%é@e&:%'tﬂéjﬁaﬁqgraﬂﬁéj§4.9T@'6tnﬁBs Aham 1A

inch National-Pipe-Thread (" and preferably 3A inch-NPT threads. The

flat porti dwo fiBughaopenings ydarealimlocated 88 degrcest witly respery &gy thedramenirmis 14n
installation toqgl. The body 12 is.provided with a e 6 tha
extends from anNeHITERE & etCBOSSﬁ_eBtEf{) agfld%gw%ﬁg"{eﬁﬁﬁ%ﬁﬁ%ﬁmn odﬂtfﬁrs A-A
over a |engfft,Qfprb@asd WiBR tRREdddoRtion e hild &hnﬁﬁ&gmsdlm&? ffz@z.g;gﬁefea Ikyy

pl anar entrance surface di sposed ‘about the |ongitudinal axis A-
Si mi | anby, atttaesiton pettioB8BCi Atheulreadea ety HIA garpprafesabl e iictuds threadsegreliterpos ed

Porti on 26t DA aipnal biger e (VT80 pitaebly A S HNE R BT FER g O Jeha)
axis A-At ?oﬁﬁfni 13@ @n9Ra6IAh FourREddammu il Rapasent WilteGLinsthQisPIBR UL

curved portion 2 I's contiguous to a first éend of tapered |inear surface

26D di sposéddpbdis prohilel ovigh 4 pabsageivan2b shabextends filerhiandnlat 2htcampagkhgeway
portion 26D of a fjrst |ength LP| al ong.the | i tudi nal axis A-Aw,th a

PP st °Fapercliiine b iinehd By gasAviova sty pE I thh ofinel AThe oigB r's:
end 2610k Ofinctl&a%sQ%Qh&alwﬁﬁﬂ&eaﬂﬁxn&%}mﬁd@&&@a&m@tﬁe 1baginfiRIRLSA-R. . The
coni c passageway portion 26D is contiguous to a cylindrical passageway
portion 26Bimatlardy, slecanct 268l iRBkRs ofzendralcpana epd ssdgmwhsposdl abbuetheecond end
26D2 of the coni ,cﬁ&assg%gway 26 and the cylindrical passageway portion 26E
have a secoMEWMARARPET ADY of preferably about 86 percent of the first

di ameter D . The inlet 26A includes a compound curved portion 26C defined by a radiused

surface rotated about the longitudinal axis A-A to define a generally bellmouth shaped

20 surface. The compound curved portion 26C is contiguous to a first end of tapered linear
surface 26_D disposed about the longitudinal axis A-A to define a conic passageway
portion 26D of a first length LP1 along the longitudinal axis A-A with a first taper angle
a with respect to the longitudinal axis A-A. The first end 26D1 of the conic passageway
portion 26D has a first diameter DI. The conic passageway portion 26D is contiguous to

25  acylindrical passageway portion 26E at a second end 26D2 of the conic passageway 26.
The second end 26D2 of the conic passageway 26 and the cylindrical passageway portion
26E have a second diameter D2 of preferably about 86 percent of the first diameter DI.
The cylindrical passageway 26 is contiguous to a flared generally planar surface portion
26F, which is contiguous to a passageway chamfered portion 26G. The flared generally

30 planar portion has a third diameter D3 of preferably about 110 percent of the second
diameter D2. The passageway chamfered portion 26G has a taper disposed

about the longitudinal axis A-A to define a conic cylinder. The taper of the passageway
9



The cylindrical passageway 26 is contiguous to a flared generally planar
surface portion 26F, which is contiguous to a passageway chanfered portion
26G.  The wbanewhegmner al | y pl anar portion has a third di aoetuseooBB423i6
preferably about 110 percent of the second dianeter D2. The passageway
chanfered portion 26G has a taper di sposed about the |ongitudinal axis A-A
to define a conic cylinder. The taper of the passagewaychanfered portion

26G has a sgfap{teretl pBATonHA Kash 8ty tﬁ?‘é&ﬁglﬁe B with F3pécd ilite Ushdimbinakids A- A.
Preferably, the bell nouth portion includes a radius of curvature of |ess

t han about 8-A. Preftrekly, thabeflinouth pastign hndlmiesaf ragivs of suinatygd dessiban 26 i s
about 0.8 inch; first diangt Dl. is.apbout 0.6 inch: secon i tereD2 is
about 0.5 i t Oy ling ?sdit}é%’fsgienﬁg’ Lgl Qggﬁtcoﬁl_.cé’ af?ﬁ%%‘?ayc%(ﬁ@égﬁlgr@ém Hcﬁ’s@rs ngl e
aof about 44dggiLeq iWabdut DFSREEIsebshdldIEnéteNDD idisHontd. SaNdLs thrd diathbRr D3 is

di vergent second angle b of about 45 degrees with respect to the

| ongi t udi naiboak DS inehA comverdgent Sest tngk o Sabdutdedegiass stithaespebtdopes sageway 26
of preferably ]ess . than 10 i.cro inch. It js, believ that at | east, these
features pr gﬁ@%@"t%‘%%?ﬁ \‘f%‘ﬁﬁ‘ﬁtse‘fﬁnde?ng,&tsﬁe?feaﬁ’f’ tc‘ﬁsg‘?e@éeeég‘@ THERE or
rated K-facg@hio@iudina Sash-K, #c gﬁﬁ&me}aﬁﬁ{l&rfﬁ?&woftﬁ@@wsa%fw%y 26lyg outlet 26B

of the sprinkler 100 can be provided with a plug 28 coupled'to a washer 30
so that thepiefrablpless thah 100 eivshelr. 180 hedievaithatga baast thesetfhaturfes aravidepfoanar

face. The plug 28 can be provided with 8A so that ecti
Spri ng 32 ciiR AEROHTE Bl Fied Filgrrs s et AR ek ot SEoR” |

ej ecti ofy spgicng Aot oupl ed to the respective frame arns 14 on one of
two boss pr%]jleec%]ﬁ%’ns of the frame arm (Fig. 2). Referring to Figures 1 and
2, at |east one Thaowlet26B bf thexspeinkier 1 0®cant Yeepravided pitbfalpdug pdeaupind to 2B

roximte the outlet 26B. The at | east one frane.arm 14 has various
(F:)ross- sect i Wﬁ%heééofs‘i’lg‘aﬁ pfﬁmg}pggﬁgg? "é%g?/r 303 eotiamons fq the Harsdanab vt wo

frame arnms %,Af(f)a?ﬁt ?Hapgﬁ%%ﬁh bY¥ RV Wiifa gﬂfg% b88lisH Mat 3% eRecBSHs TR IO AR

t owar ds eac e a boss 34 di spose etween the two frame arns 14.
The boss 34bhawmuntet ipthe@radver28adahditwvoifreg entieofithe kEtti@6Epringl3e aré goypbaditoon

34A i s di d at . f bl bout | th [ i f th [ 1
ol anar 13 ar B8 TERE Grf T KA et T8 Rap B SR BTG e 638 Dnan 3
i nches fromthe R@feﬁﬁrﬁé’éﬁ%ﬂgs Phnd Deat lp&lgyonjleran‘?e ShEPPEHdeRREdm? thel ulBpRyi ded

between the tip porti and the tail portion 34B of the boss 34 so that

t he annul ar flpl poréo2 2B proxbeatethendueldt 261:r €baat 1d4se obofam84rm 4 hashearioas
counterbore portion 34C and an internally threaded passageway .34D. Th
count er bor eC198Y SCHANSAEND AR i S’thS?fst?eYﬁayaf}/ gr gl?é% L. Preferably, two ffame arms 14
extend generally along the longitudinal axis and converge towards each other with a boss
20 34 disposed between the two frame arms 14. The boss 34 has a tip portion 34A facing
| the outlet 26B. The tip portion 34A is disposed at preferably about less than one inch
from the generally planar flared portion 26F of the passageway 26 and located at less than
3 inches from the inlet 26A end of the body 12. A stepped portion is provided between
the tip portion 34A and the tail portion 34B of the boss 34 so that the annular plate 20 can
25  be mounted thereon. The boss 34 includes a counterbore portion 34C and an internally
threaded passageway 34D. The counterbore portion 34C preferably has a diameter
of about 0.2 inches and extends along the longitudinal axis A-A of about 0.2 inches. The
internally threaded portion 34D preferably has 10-32 UNF threads that extend along the
longitudinal axis A-A of about 0.4 inches. |
30 A heat responsive trigger 36 can be provided between the boss 34 and the plug
28. The trigger 36 has a first trigger end 36A located in a recess of the plug 28 and a

second trigger end 36B abutting a loading screw 38. The loading screw 38 is threaded to
10



of about 0.2 inches and extends along the | ongitudinal axis A-A of about
0.2 inches. The internally threaded portion 34D preferably has 10-32 UNF

t hr eads twetw@xicersd al ong the | ongitudinal axis A-A of abows2sAh4isnehes. A
heat responsive trigger 36 can be provided between the boss 34 and the plug
28. The trigger 36 has a first trigger end 36A |located in a recess of the
plug 28 and a second trigger end 36B abutting a | oading screw 38. The

| oadi ng scr twid8mally tieasiad edrtiost3d® ofithebessi3y Rrefesabln dhoploadingserew38is t he

b 34, Pref ly, the | [ 38. 1 d d he. |
268 so | hat DFREET I e i Ao shgh e ahe Bise 1 WEEE 2 B6P ehETiedeter a0,
preferably geRBalsheido gre&“éfﬁ)cﬁy a@'élllyflfeiﬁ%'@, e Bkm WASE waditer WO tWitiPa TEidr@ ()

coating, of about 0.02 inches. In the preferred enbodi ments, the trigger 36
is a frangi bdaginpflabaitth0Rinchest Uatthepreferedendiodmesnts, thebiogger 36 % ofrangildet 175

degrees Fahrenheit. The annular plate 20 can be nted tq the tail portion
34B of the bybaithanpsmationigmpergiure plaboyt HM@BMEI%&FWS%FQFGfﬁW&- boss 34

can be flared OrTﬁé&{IBFa?gfa?eﬁﬁc ge{ﬁ@ieﬁt&%tﬁpﬁ%iﬁg3gli§%?ﬁle%gss:%%rﬁ% boss

34. Alternatively, ariv can to retal ate e boss
34. Referri pgt dfxhEtepmingl &, poktien ethheibaas 3pat ee 24ed ocdrimigd sbae nt igtainhet | nes
24A and twenty-two open-ended slots 24B arrayed about the | ongitudinal axis
A-A. Pref er @iiuar P@Fﬁe&éw the hess %ﬁ-eAéﬁeg]f%‘é’éh’s AT1VEhCahbeyses) to gsetadihiglats
degrees aboyp ,a.sechpcul ar sector between the axis X-X in alignment Wit h
two cl ose-ended slots.” The open-ended slot 24B is di sposed between every

two tinegs 24A anHefeatnd® Riguit gy thedinholahpld® 20 iatlodedtweatyttvartines @tAmate t he
central portion and an open portion proximte the perineter of tgeb | at e
i3

20. Each opBYrnéyivediorngdod gotd B aenyge pbaut shedongifitgingl Apis dycfe faPiFER0LY,
general |y PRol fileshl RAEIPLOR in@RMI SPAREL 1 QKA dlobf £ cirdligr Bltor

preferably abou egree sector

pl ate 20 i nbétivger theIBis X-Deintaligninehd Wit &M clopsletiedR1ond. Theopependahsler248 ot s
24B are contiguous_to a semcircular wall 24A3 that defines the closed end
portion of tsiBspepeshbesyeevenoivo ties 24AmAndicar b spnfigured tohage p glosgdpgrtion

open-ended sl ot _inglu 0 g verse
a st ancs L1 PigRmbP ARt RHL i 5Eh Pt BIntlly e BERRERL M pRAS
desi gnat ed 2§. Eadh speathdeddot 14B kanwbavaarnAl il 24Ae exenting geheralhen- ended

slot "a" is located on the Y-Y axis at 90 degrees fromthe X-axis. The
second cent B#ralel to gegh-atherand spased oper § distance @i s of prstembly akout 064n¢hee - x

axis; the third gent &, 8f 2 9090E0 9SO thE plate2 AR EurE SBIRYEEE alls

24A1 and 24A2 of the open-ended slots 24B are contiguous to a semicircular wall 24A3
20 that defines the closed end portion of the open-ended slot. The semicircular wall 24A3
for each open-ended slot includes a center located at one of a generally transverse
distance L1 or L2 from the longitudinal axis A-A. Viewing the centers designated as "a-
" clockwise, it can be seen that the center of open-ended slot "a" is located on the Y-Y
axis at 90 degrees from the X-axis. The second center of open-ended slot "b" is at least
25 65 degrees from the X-X axis; the third center of open-ended slot "c" is about 60 degrees
from the X-X axis; the fourth center of open-ended slot "d" is about 45 degrees; the fifth
center of open-ended slot "e" is about 30 degrees; and the sixth center of open-ended slot
"I" is about 15 degrees. For each 90 degrees sector of the plate 20 there are two open-
ended slots 24B whose centers, as delineated by L1 extending to "a" and "c", are closer to
30 the longitudinal axis A-A than the remaining open-ended slots 24B b, c, d, ¢, and fin
each 90 degrees sectors. For example, sector "II" is a mirror image of sector "I" with

respect to the X-X axis so that open-ended slots 24B "j" and "1" are closer to the
11



fromthe X-X axis; the fourth center of open-ended slot "d" is about 45
degrees; the fifth center of open-ended slot "e" is about 30 degrees; and

t he si xt woendsarsozs? open-ended slot "I1" is about 15 degregais2éenimach 90
degrees sector of the plate 20 there are two openended sl ots 24B whose
centers, as delineated by LI extending to "a" and "c", are closer to the

| ongi tudi nal axis A-A than the renaining open-ended slots 24B b, c, d, e,
and fin eatmghodidegxées-seettor YII" oa méxariplage obseston 11" with respeet toithea 6+ | mage

of sector "1" wi.th respect 1o the X-X axi t hat. open-ended sl ots 24B "j"
and "~ 1+ ar 8xie s Lt opG- e ol 14 Pana 21 & Rfoaer Gkt Beiedinal aed AT R oy
i mage of SeChAMyt is'a MroR ih GRRFSEHOTE fth Yespest 8 thd VaF agpg@mﬂ@ﬁéﬁ-&deas 24B

"1" and "n" are closer to the longitudinal axis A-A;, and sector "IV' is a
m nor i magsloaf248e'at" and 4" areicloberrte shpdonhgitwlinahexiy-A¥Aaxi s so t hat open- ended

slots 24B "u" and "a" are_ closer to the |ongitudinal IS, A These
preferr®d desi gAhesdrefersd desigmisaturesod thegpe %én‘-)%‘??aglaﬂfégﬁlﬁf%ﬁ?ﬁ?. and
portions of t ]’Eﬁ”& {b1AI8S k& the neans
for distri Eﬁ%ﬁ%ﬁsgggﬁlgﬁrc?% urtﬂéﬁ%&%,&ef?ﬁ%{e&%ﬁsi gn§f ga?gtj{rh)éés?jr%flﬁow t he

sprinkl er @R3@ibwingehiid.t Rerthesiore) ghe dgignrfearares allo® thé sptimRer ( R to BOEG3he
including a vertical fluid distribution test  illustrated i_ntrigiy(%ures 4A and

/ I est
4B for var testing eavErags f Bhs! 640 £HCt003} ’(S‘Fﬁ’é‘%?pYeé?c glupddistriggtiantesto ot - and
20 feet by. 20, : Iy At hi . J UL
Standard 1626 "%@%n E%ge)%d'At %léls ‘%éeg"?tvﬁ‘r’g\% %gg@%?égﬁ&gﬁ%%ﬁgg%a%&%gg eet:term' ne
t he venoi cay 1Blfett dndlR6 fet b0 deet.of any sprinkler suitable for the
protection of a dwelling unit. In the test arran@ement for thg residenti al

pendent spri nkl &ndepdis teeasgppmpleated bySectian 3 alll Standardyl 628406t 2408)-a
coverage a . - -Iqﬂég\% . Ok D Lgures 4A
and 4B) of E@ﬁg&@é@\éﬁ%ggr ga}?!gfgntg gﬁtﬁ%‘%@gﬁﬁer e- Jl}té%[ilfﬁéd %ﬁpgtlﬁéﬁgg wat er

i s deli ver ggtirildertshitalslp foritkd proteb@6n af a dwslpiagivhitedh fheavst amhegewicnhfot e
sprinkler 100 being tested via a one-inch interpal dianeter g{?}oe Wat er.

col | ect i onTesalestigipendent spiililer 0Qothe sprakler K05 alosed oyer@icenter Ol COYGEABRSt t he
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coverage area 1 s ‘rectangular, our wa be wetted with
against the walls of the test area so that the top of the pan is six feet, ten inches below a
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20 nominally eight feet height H generally flat ceiling. The duration of the test is ten

| minufes at which point the walls within the coverage area should be wetted to within
28 inches of the ceiling at the specified design flow rate. Where the coverage area is |
square, each of the four walls must be wetted with at least five percent of the sprinkler
flow. Where the coverage area is rectangular, each of the four walls must be wetted with

25  a proportional water amount collected that is geherally equal to 20 percent times a total
discharge of the sprinkler 1.00 at the rated flow rate of the residential fire sprinkler times
the length of the wall divided by the perimeter of coverage area CA.

Besides the utilization of the plurality of tines 24A for vertical distribution of

fluid, the dished plate 20 can be optionally provided with three other fluid flow

30 modifiers: (1) a close-ended slot 40, (2) a nub 42 oriented along an axis X-X generally
perpendicular to a plane defined by the two frame arms 14 and the longitudinal axis A-A,
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a proportional water anmount collected that is generally equal to 20 percent
tinmes a total discharge of the sprinkler 1.00 at the rated flow rate of the
resi dent iwb 20oereBompr i nkl er tinmes the length of the wall pdirwisd@sdolmgié he

peri neter of coverage area CA Besides the utilization of the plurality of
tines 24A for vertical distribution of fluid, the dished plate 20 can be

optionally ided with three.other fluy q flow nodifiers: a
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towards the outlet 26B. Proxinate the first end_.of each close-ended slot 40
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42, cl ose-ended pol ygaonal sl ots 40 _and through openings 44 are aligned
about 90 dé&ashedesenprided siog#0ds a thsoygheonepigetai ns 14 which are aligned al ong

L1, 21,3 52 O Ao bIRORALEC O R el Bora e e e
defl ect or FsgeeBAytheRentehef thé aske42ixddigned with botnthb elope-endedgublyponal skepar at e
member fr OTn(ti 2%elgteerf (l)fetﬁé &Eo&g?{-opseinirrrligl 4%rallgrig a}x?seXp)l(J.bﬁdoiezov%g%s shown in Figure 1,
20  the nubs 42, close-ended polygonal slots 40 and through openings 44 are aligned about
90 degrees with respect to the frame aims 14 which are aligned along the axis B-B
- of the fire protection piping 10. Although the close-ended slots 40 are illustrated as
being formed on the deflector 16 of the deflector assembly 18, the close-ended slots can
be provided on a separate member from the deflector 16. Similarly, the nubs 42 and
25  through-openings can also be provided on the separate member or on yet another
separate member. Preferably, the close-ended slot chamfer 40A forms a taper diverging
from the longitudinal axis A-A of about 45 degrees, the nub 42 has a diameter as long as
its length with its center located at less than one inch from the longitudinal axis A-A, and
the through-opening 44 is a generally circular through-opening 44 of about the
30 same diameter as the nub and located at less than % inch from the longitudinal axis

A-A. ltis believed that the features of the nubs 42 allow for compliance with the

operational test of Section 22 of UL 1626 (Oct 2003) where the pendent sprinkler 100 is
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t hr ough- openi ngs can al so be provided on the separate nmenber or on yet

anot her separate nenber. Preferably, the close-ended sl ot chanfer 40A forns
a taper dwvoengigmsrom the |ongitudinal axis A-A of aboetTABS208983es, the
nub 42 has a dianeter as long as its length with its center |ocated at |ess
than one inch fromthe longitudinal axis A-A and the through-opening 44 is
a generally circul ar through-opening 44 of about the sane dianeter as the
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pattern at urd pressures s n psi g. errin
Figure 1, trine nabsut dowehed, are2bklizhedud K@ eninfinglretfeersalnl thie flaidaistribution a
circul ar generally planar workpiece made of bronze with a first plate

surface 20Rafteraiahurdisessuies substeptialnbelawdO0@si®- pl at e surface 20B faci ng
away. e pl ana i : : e . rde the
concavlgor di shg{(f\fg%ﬁ%tgﬁ}ﬁéﬁfeglﬁt}% Z‘%gﬂﬁﬁglé}%rzgtﬁlgn @%@5%@“@& ,éges are
general |y pafmaéd foni ® cBchiliaf gtndralde plamar wiogkpidcclBade ofl bidrizetwitlapdirsangl e qi
proxi mate a centr al goortiqn 2 1A of the ‘gl ate 20, The first taper portion 2
1B i s cont ipbpiessrfees 204 decing theaprtlet 36B @né a second plate sirkase AR facdpeaWaingl e g2,
which is cgntiguous . ' , [ f. ] - hird
taper angl 4T s iRk Talidls bl f b ARRLoRRich uRnfio drdlial i BHORR oPlished 71
first plat@osfigdrasch wke the first and second surfaces are generally parallel to a first taper

20 portion 21B at a first taper angle 8, proximate a central portion 21A of the plate 20. The
| first taper portion 21B is contiguous to a second taper portion 21C at a second taper angle
8,, which is contiguous to a third taper portion 21D of the plate at a third taper angle 93‘.
Referring again to Figure 1, the annular plate 20 has a first plate surface 20A
proximate the second tapered portion 21C, which includes first radius of curvature about
25  a first centerline extending orthogonal to the longitudinal axis A-A. The annular plate
20 includes a second radius of curvature proximate the third tapered portion 21D about a
second centerline generally parallel to the first centerline. Both of the radii of curvature
for the surface 20A are disposed about the longitudinal axis.
Each of the close-ended and open-ended slots can extend from the second taper
30 portion 21C to the third taper portion 21D. The nubs 40 can be located on the third taper
portion 21D while the through-openings 44 are located at the.proximate junction between

the central plate portion 21A and first taper portion 21B. Preferably, each of the first
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proxi mate the second tapered portion 21C, which includes first radius of
curvature about a first centerline extending orthogonal to the | ongitudinal
axi s A- Awobheocarsmsiar pl ate 20 i ncludes a second radi us pofi/useecsatzsie
proximate the third tapered portion 21D about a second centerline generally
parallel to the first centerline. Both of the radii of curvature for the
surface 20Mmdthérddasqrasgid 6aloe s istabeut ofingt inaghitvale vasi respeEamitheX-Xfgis and
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sprinkler 100 is able to neet testing requirenments of UL 1626, incluyding a
hor i zont al (@¢tZi083 reqrirgstniadiega sebegtedyiprinkles 10@gyer aLEIOtS?taY?cPd?stul’e‘?BIdf’%ct
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Figure 4C. In this quadrant, water collection pans are placed over the
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foot of the quadrant is.covered | | - ar ea.
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generally the product of a coverage width CWand |l ength CL such as, for
exanpl e, 18af eslingygf the tessareaokigpr 44 Thpgovamageasea Chns geasighinthe REpdygte

quadrant 1L} is gener.all he, .on | wi dt h
Wi's gé%ergk?ﬁo‘beg ehvélﬁ}h %Vl‘{aa %01\‘7@%9%2‘ %Cg'?lﬁ @gﬁ&ﬁeré@g@gtﬁ%?fgﬁg?gg&of
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top of each collection.being about eight feet below a generally flat

cei ling of Glhandsbe widthdV i generatly onprbald thasoversge Midth €W owhergrcaeh savatehout
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0,02 9% | a5 BRI Ros P Sl bl Vs P OB hhosh B
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20 and the amount of fluid collected is about 0.02 gallons per minute per square foot for any
of the collection pans except that no more than four collection pans for each quadrant
receive at least 0.015 gallons per minute per square foot.
Water or a suitable fire fighting fluid is supplied to the selected sprinkler 100 at a
desired rate with the sprinkler 100 being tested via a one-inch internal diameter pipe with
25  a T-fitting having an outlet at substantially the same internal diameter as the inlet 26A 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 like grid) is measured to determine if the amount deposited complies with the
minimum density requirement for each coverage area.
30 As utilized in this test, the nub 42 is believed to allow the break up of the flow |
stream extending from the outlet 26B perpendicular to the frame arms 14 in order to meet

an 8-foot spacing between sprinklers in the operational test of Section 22 of UL 1626
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Water or a suitable fire fighting fluid is supplied to the sel ected
sprinkler 100 at a desired rate with the sprinkler 100 being tested via a
one- i nch wotesamab2sdi anmet er pipe with a T-fitting havi ngpramusealsot2sas
substantially the same internal dianeter as the inlet 26A of the sel ected
sprinkler 100. The duration of the test is twenty-m nutes and at the
conpletion of the test, the water collected by the collection péln CP (as
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for this tesfficient flpid quantityieueetthe raquirements ebthisigetd sl ot chanfer 40A al | ows
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descri bed above’in relation to the deflector assenbly 18 allows the

spri nkl@r ata pressuraief lassithawl ¢ peunds periguarglindngauge fedto thg ialey L6Hgodhatar a

pressure of less than 1 ounds r.square inch d he.inl gt 26A
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of UL 1626 (Cct 2003). Furthernore, the features descri bed above in

rel ation t eatures destcribed arovads eetigion to ghedeflsctor hesgmbhiel &3sq dliavetherspripkleyi de a
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t he above described fluid distribution tests, actual fire tests can al so be
performed distritetion destroef W 1 6260 (0OsR280Dard 1626 (Oct 2003) for the preferred

' oom wi t h nonERaEPyPErgne dedategdii IRl RRr FSBnrei Ayt ot aff By and”
simul at ed LurRintddif a8QrdfRt WitheUL SEhaskd 1636 doatdoab) for ik srefeirell er 100 can
limt tenperatures at four different |locations to :
embodiments. In particular, three tests arrangement can be utilized within a room with
20 nominally eight feet generally horizontal or flat ceiling and simulated furniture so that the
| tested residential fire sprinkler 100 can limit temperatures at four different locations to
specified temperatures. Details of these tests are shown and described in UL 1626 (Oc_t
2003).
In addition to the design features the preferred embodiments that allow the
25  sprinkler 100 to meet the testing requirements of UL 1626, the annular plate 20 of the
sprinkler 100 is provided with the dished and multiple tapered portions that are believed
to allow the preferred sprinkler 100 to be used in at least three different mounting
configurations such as, for example, a pendent, recessed pendent, or concealed pendent
mounting configurations.
30 In the pendent configuration, the preferred embodiment can be installed so that

the deflector first plate surface 20A exposed to the outlet 26B is about 1.5 to 4 inches

from a ceiling. In the recessed pendent configuration, the first plate surface 20A of the
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specified tenperatures. Details of these tests are shown and described in
UL 1626 (COct 2003). In addition to the design features the preferred
enbodi menye 2odsalsom7l ow t he sprinkler 100 to neet the testrn300equisienent s
of UL 1626, the annular plate 20 of the sprinkler 100 is provided with the
di shed and nmultiple tapered portions that are believed to allow the

preferred I nkl er. 100 he .used .in at. | east ee.different . | ng
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advant ageous to a fiTe protection designer because one type of sprinkler
can be usedesigmgar dl ess of the aesthetics and functional requirenents of the
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the features descr erein can be utilized in various conbinations with
a spri nkl econfoglyativhs Aiscussed avovegy tha featurehdesaded lzoely cambpnlieden vanous

i denti al rinkler, i it [ i ts' hi it d
o the pr oFePPEEGIGRIN MEHELICTRORY B TBHES! THECBHBIHAEIGHE POVLEE Br oo can
al so be proyi ﬁﬁal‘i@h{-(iﬁkel}é o agkarame'wmﬁ cﬁ}fts'ttéh_%ﬁﬁlgfvﬁﬁﬂéé@rﬁtéﬁm rbfeied /GL

i nch threaded spr ody wmth these variationS to bé |isted under
1626 (@t 2@03Jinkhtsa Ruirthemuore,ape cahbingti@rsed seatweoéan adssbd pranidéd wthunds per
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woul d i ncl yaaidh 0, FXRIBY GndeR U{216281(0RM2003) b PmRfiuhf i dtiphrdsh@btse Of
t he taper ang? es i 2,
than 10 pounds per square inch gauge for a coverage area of at least 324 square feet and
installed in accordance with NFPA 13, 13D, and 13R (2002). These variations would
20 include, for example, a variation in the particular relationship of the taper angles 0y, 6,
and 05 for the dished annular plate 20 as a function of the installation; the number of tines
24A along with variations in the width between the tines 24A, radius of curvature and
location of the terminal portion 24A3 of each open-ended slot 24B; the nub 42 can be in a
configuration other than cylindrical while its height above the plate surface 20A may be
25  varied depending on the installation sprinklers in a design; the length or width of the
close-ended slots 40 can be smaller or larger depending on the targeting of fluid spray
below the deflector 20; the close-ended slots 40 may be offset instead of being aligned
with each other along the first axis X-X; the chamfer 40A of the close-endedvslots 40 can
be modified to provide for a different taper angle or a combination of taper angles; the
30 through-opening 44 can be in a configuration other than a right circular cone with |
variation in the cross-section of the through-opening; the location of the through-opening

44 at a location other than aligned with the close-ended slots 40 or the nubs 42; the close-
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and g3 for the dished annular plate 20 as a function of the installation;
the nunber of tines 24A along with variations in the width between the

ti nes 24Ayoraabiase2sof curvature and | ocation of the ternmpoziuspasiizsne 24A3 of
each open-ended slot 24B; the nub 42 can be in a configuration other than
cylindrical while its height above the plate surface 20A may be vari ed
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the cl ose- éathedns| hiesh#AR ofithd bess 3dlasd 42 jochtien rlaive dn thecdbutlet26B; 40 the type

t hr ough- openi ngs 40 and nubs 42 can bﬁ Rrow de on a rreHb eparate from
the pi ural Pf§ﬁ $0 o1 plug 28 and thefxteny s whish thgp C?bertOFrB ﬁﬁgﬁg par at e
menber foI ‘{](pent towards the outlet to pI’OVI de a surface irregularity;
varlatlons |n e relationship between the dianeters DI, D2, and D3 of
various sectionFimilyf Hbealideuhdprpﬁs&d@mba&mamw afdhmg)rtrﬂtdaertlapcare avbgtogmsa and

b; variations in the cross-sections of each fra g 3 e.of the
boss 340 andlliof theinsefarmance testsenyiged by Yhd 640 (Pet? %gé)sthed?re HE FV‘B@d‘B’fen?eal 30
or plug 28, %lélpeoe%e% z{l[;'stlwg aﬁ&oﬁ%s@h ’eﬁ’gogiﬁ‘?}égr@ﬂ%@gﬁ i shd he fluid

passage 26 |na 'y, use tHhe prererre nts o e sprinkler 100
are abl e t nspAREoRhS a fdsidehial e binkdercas defintd im Saption 8cb.hY0 ENFBAAG 3( Oct
2003), the referred enbodlrrents are able to be |isted ﬁq}qa]allstln

aut hori ty, (4eh %gth these featarep) e prgferredsmbodyneis SIS 1R any ong 8f 5
oSt oent ! bt iRl hidsheha o &ﬁﬁgﬁ%lroggqna? SRR ibGite prétediohdyQbmNePA 19

(2002). Wt ese teatur erre nts can e |nstalled in

any onesof atdvrémcewithaVErMA 18p18D arlitgl3R)(ﬁoogpatabwarmmmnmadm@|pd@smneaforf| re
protection system i n accordance wi th NFPA 13, 13D an (ZOO?Iéluiu | ower
i ni mum desean B‘f%@&leﬁ é%eai‘)é?zﬁé%‘ia&"rlfeﬁ‘r%t%%%t?roﬁ:%ﬁ‘éﬁ‘eﬁ y@? agdhepnvalet or

o 021 CRME IRy SR R0 B L iy 2y ARt s o

uird over a-“coverage area
of a resi depidrage zdwd)ﬂa fegidentidl dsvellingainittsh ehas thie spkllnkrer carbdinstatied @l | ed in
accor dance W tc? L t%othg 2(I)E(92I It3<|11?12n g% Nla\llt?chia(ljlqgle Plr:c;tgcetlofl)rzé?;[sg&gtllgnnStan(f $ a3t on
St andar ds Bgcordance wi
20 13D and 13R to provide a suitable density for a minimum design pressure of less than 14
pounds per square inch gauge where a design protection area is about 400 square feet
with a maximum distance of a generally linear side of the design protection area being no
greater than 20 feet. And with the lower minimum design pressures, the preferred
embodiments can be utilized in the design of fire protection system for coverage area of
'25 324 square feet of greater at approximately 30 pércent lower design pressure than known
residential fire sprinklers.

While the present invention has been disclosed with reference to certain preferred
embodiments, numerous modifications, alterations, and changes to the described
embodiments are possible without departing from the sphere and scope of the present

30 invention, as defined in the appended claims. 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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13D and 13R to provide a suitable density for a m nimum desi gn pressure of
| ess than 14 pounds per square inch gauge where a design protection area is
about 400wequewmofseet with a maxi mum di st ance of a generwrealrhys2éosnemis si de of
the design protection area being no greater than 20 feet. And with the

| ower m ni mum desi gn pressures, the preferred enbodi ments can be utilized
in the design of fire protection systemfor coverage area of 324 square
feet of greater at approximately 30 percent |ower design pressure than
known resi 8¢ isstladimedds:sprinkl ers. Wiile the present invention has been
disclosed with reference to certain preferred enbodi nents, nunerous

nodi ficati ons, Irtelr ax{tia?ﬁ% %gglechalpl relzsiné,o t he descri bed enbodi nents are
possi bl e wi't hou 8%8%1& ng ¥rom< £ p%e ‘e and scope of the present

invention, as dgbbdpdefirind @gasa@%m?%wdeaiaﬁsnlewmﬂcamiungﬂ along 4 longitudihginded
that the present invention not be limted to the described enbodi nents, but
that it haesismwith theputiet closer taaniareado bg pratectedaihian ganist, thepaspagelipedpdige a

cl ai ms, _and equiyval e tr of,. What . is cl ai [ Si k.. A resi hal fire
spri nkl ®r &%?fﬁﬁr%%ﬂb‘? 33166%35;8“84’95? f%&déngpaaéo srg;glghv\é/iavf/ngo%t'mﬁéﬂ %Jﬁglg,%ié and an
outl et al ongedlslraRitmdédal axis with the outlet closer to an area to be
protected than the inlet, the passage including a rated K-factor of at

| east 6, the bodyldsnelpoditingedprosimite thetmarlehepeningash ag o geadidedhe NPT t hr eads
formed thereon; a closure positioned proxinmate the outlet opening so as to
occl ude t hB$2E¥®evay: a heat responsive trigger that retains the closure

to occlude the pagfaeRORYive Blggbldal reRi® the 815Bure tebERNAIhE PakRh@Rkalyatt he
body; and a defl ector coupl e(f to the at | east one franme arm and spaced from

t he outld et leapamierfipnxoarmzingospladite thabagyeand s act uat ed, the defl ector

provi des adequat | yid distrihution for fhe protectio f dwel ] i ng unit,
t he defl ector iﬁgileﬁﬁ‘i'%?fg‘?ouae?it‘? B}.eagfﬁa?taocng flfa‘rtﬁft a2 sSpf"_f'ueg %od?ﬂéejt&glﬁg a second
surface spag&fin@RAthht WEQThe Biebl & abtusted, iRC&sfledioPhrekille Adeqlite fluides t hat
extends away fromthe longitudinal axis, the plurality of tines being

di sposed géistitaliby faltlaproteation ofaydwelting ahitdhe deflegkng including:
a first surface that faces the outlet and a second surface spaced
15 - apart from the first surface;

a plurality of tines that extends away from the longitudinal axis,
the plurality of tines being disposed generally about the longitudinal axis;
and

two slots formed through the first and second surfaces, each slot

20 including two generally parallel walls between a first end and a second
end to define an opening extending along a first axis generally
perpendicular to a plane defined by the longitudinal axis and the at least
one frame arm, the two walls of the slot converging towards each other at
the first end and the second end to define a close-ended slot having a |

25 ' polygonal perimeter.

2. A residential fire sprinkler comprising:
a body defining a passageway between an inlet and an outlet along a longitudinal
axis with the outlet closer to an area to be protected than the inlet, the passage including a
rated K-factor of at least 6, the body including a portion having % inch or greater NPT
30 threads formed thereon;

19



two slots formed through the first and second surfaces, each slot including
two generally parallel walls between a first end and a second end to define
an openi ngoexdsanaisng al ong a first axis generally perperdrasbasotzi@ pl ane
defined by the longitudinal axis and the at |east one frane arm the two

wal I s of the slot converging towards each other at the first end and the

second end to define a close-ended sl ot having a pol ygonal perinmeter. 2. A
residential fireclopieprsitipnesprprimsatathe outlefeads e pechideghe passagsagdinay bet ween

an inlet and an_oqutlet al.ong. a | itudi i i the outl closer to
an area to be p? g?aéé?sgan?ﬁea%ggﬁretggﬁf:{é’ms t?%ek)%gé goaééﬂgi‘iaﬁéﬁ%%s%gegtw’at ed |
K-factor of at hQ&stod franfeein ®digicHep]eito fig: tbdp af drie@nd B bs bt i@bther erdr eat er
NPT t hreads forned thereon;a closure positioned proximate the outlet so as

t o occl udesathat apestiemyefithe frametaomtis eantigoons to @ firpti Rjgperextending generiaH¥ t he

closure to _occlude the .passageway;, at | east one frame arm being coupled to
the body apmé]ieélg%ﬁﬁlg% lr}?ﬁg’gs’a%ldanot her end so that a portion of the

frame armis cophbfdéfdttsientiy bis @gedraio@ageh@p@ggmﬂiﬁzg agRNAE 8bdced Bahadheel to
the |l ongi tudinal axis; and a detlector assenbly di sposed al ong the

| ongi t udi nautlehxé that miies pacteiggérn is actuhted othe [deflector assemblyimeavidpeadegngiger i s

tuated, the deflect | i d d te fluid distribution f
e pr of ecTPEr SR R Trgofsten o 1 evehn s ape Arleindudhn’ e ar ity o
tines disposed about the LBHQ&lit%J@fﬂﬁés&éﬂ&e&&o@@fﬂeﬂ&ugﬁﬁdﬁﬁlﬁisﬁﬁdéﬁﬁefaﬁr; a

menber having a slot whose length is at least twice as large as its wdth,
the sl t@ extendi ng abaegpeanmaennd pl ane that intersects the first plane,

the slot being forns a close-ended.boundary at a,f.irst d and for a
cl ose- ended boundary at aagﬁeﬁ?ﬁﬁ%&% %fc%%?s?’eéﬂhtlﬁgﬁﬁf? lcf)%s(rj]larrggta&.s 3.
The residential spri QiR th@EloCdx¥nMing aloMper REthdigihedBtliterlsedts e Fedtlane,

further conprises -a nub disposed on the second plane between the outer
perimeter and the sl t.slotbeifip éormessi dliesatendéd bpmidatyiatp figst eofl ahdrfa@mswher ei n

t he nenber conprises a porfi.on between the outer perineter and the slot
havi ng an irregul ar %@F$5§%d3’PBP(§5¥ AT SeCOUhS Spf‘ﬁ% %‘lf{’nl‘aéet outer perimeter
15 3. The residential sprinkler of claim 2, wherein the deflector assembly further

comprises a nub disposed on the second plane between the outer perimeter and the slot.

4. The residential sprinkler of claim 2, wherein the member comprises a portion
between the outer perimeter and the slot having an irregular surface projecting towards

the outlet.

20 5. The residential sprinkler of claim 2, wherein the second end of the slot comprises
a chamfer surface tapered with respect to the longitudinal axis so that the chamfer surface

faces away from the outlet.

6. The residential fire sprinkler of claim 1, wherein the deflector further comprises: a

nub located proximate the second end of the slot, the nub projecting towards the outlet.

25 7. The residential fire sprinkler of claim 6, wherein the deflector comprises:
a generally first planar portion;
a first tapered portion that extends at a first taper angle with respect to the first

axis from the generally first planar portion;
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5. The residential sprinkler of claim?2, wherein the second end of the slot
conprises a chanfer surface tapered with respect to the |ongitudinal axis
so that twe 2ebsambmr surface faces away fromthe outl et. péT/URb@snemicent i al
fire sprinkler of claim1l, wherein the deflector further conprises: a nub

| ocat ed proximate the second end of the slot, the nub projecting towards
the outlet. 7. The residential fire sprinkler_of claim6, wherein.the

def | ect or conpr #§e%9nd fansesdenostion extending e ihs fifsh lappis pogion at aseqond daney
por t i on 1 hat, ek RdP.ilifeelihd ffct PRSI ARGhE Wi th respect to the first axis
fromthe ger%ra y st planar p &n?

rtronya second tapered portion extending

fromthe first h&ial @feR®pbition eatendinganthetsaga tapegédtpationbiodthirditaperi nes
the first taper angle; and a third tapered portion extending fro tH}e
second t apergldohdout the sameanaghitpde asdpe firsh Fpreansde, svound heing ‘g%e‘ﬂ]ﬁ@ % ude
as the firgt taper,angle, e s i -4 :
port i ord andHaPEr POBa apt R P BeEihoRs BRE et sHE ik fberk TG
portions. 8. The residential fire sprinkler of claim7, wherein the nub
conpri ses 8. cyl iThdkdsedhtiflrfak epitinlder. ofRlairhive whessdidthe vl cofmiprisesapuylinddieal of
claim?7, wherein each of the plurality of tines conprises a first wall

adj acent t proaccfi@Bond wal | of an adjacent tine to define an open sl ot

bet ween the adj acent tines, the first and second walls contiguous to a

termnal wgll peyt %&gaemamg@g%g{iia @gﬁg@dz, WrRleifbach o ‘;ghﬁntyp&qmegml t he

| ongi tudi nal axi's and space fine an unbounded portion distal to
t he | ongi t getnprisesaxirst wdlDadjddeat toessedant wall of arr &ijaqent tidd tordefifhe an apem ot

wherein the first end of the cl gse-ended (ﬁol gonal slot is cl gser to the .
| ongi t 0@l nAFtwegn theadipoenidingshp Hrstard sesonq pelisrontignaystad tPaHBH Al nal axi s,

the second bl d hidfh Y seohf 15 & £EbshitnH6SintX URIGhARAARNELS Y sylokd aue to

t he IongitB I'nal axrs. e residentl spri clarm 10,
wher ei n eaagparpfo defiae bh iabouaided peciondiseaido tie logtudimb exiended pol ygonal sl ot
conprises a wall surface curved about an axis extending generally parallel

to the longitudinal axis through the deflector. 12..The residential fire
sprinkl er of- cl gﬁﬁf"ﬂ@“ﬁﬂeﬁ%ﬁﬂ“’ﬁ & of, %’i“r?alwtt\%q“i‘ t]hﬁc;’frf‘tieélﬂog?hee %ﬁ‘?%’ﬂg‘i sl ot
conpri ses | inh Bk he SALOHALA & fulthé RSeS| Ot S

i ncl udi ng goﬁ}#{nza?glto%e&%%ﬁsq @?%ﬁu%né@%ﬁ)ﬁdﬁy%g of slot, the curved wall
of the16i r $dngitygi@alodxis, the second end including a chamfered surface extending generally

oblique to the longitudinal axis.

11.  The residential fire sprinkler of claim 10, wherein each of the first and second end
of the close-ended polygonal slot comprises a wall surface curved about an axis

extending generally parallel to the longitudinal axis through the deflector.

20 12.  Theresidential fire sprinkler of claim 11, wherein the terminal wall portion of
each open slot comprises a curved wall defined by a radius of curvature, the open slots
including a first type of slot and a second type of slot, the curved wall of the first type of
slot being located closer to the longitudinal axis than the curved wall of the second
type of slot, the first type of slot including one slot disposed on a second axis

25  generally perpendicular to the first and longitudinal axis and two slots adjacent to the one

slot at about 30 degrees with respect to the one slot.

13.  The residential fire sprinkler of claim 12, wherein the plurality of tines comprises

eleven tines disposed over an interval of about 15 degrees about the longitudinal axis on
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sl ot being located closer to the longitudinal axis than the curved wall of
the second type of slot, the first type of slot including one slot disposed
on a secomo aoe/moxpener al |y perpendicular to the first amdThwp@sbumbinal axis
and two slots adjacent to the one slot at about 30 degrees with respect to
the one slot. 13. The residential fire sprinkler of claim12, wherein the
plurality ti { i ] g r i I f
about 15 dg%%gggggggggpéhgﬂﬁgﬁgﬁ%ﬁgfﬁg. a§€gﬁbnea0 &%ﬁé%ggd%gﬁﬁ é§h§§ t he
first axistaperdpotionttbehdihitdahpered gurtion ofthe defletats fromthe first tapered
portion to the third tapered portion of the deflector. 14. The residenti al

fire sprinkler of claim13, wherein the firs s'urgga e profxi mate t he second
t apered poiti onThavssiigntialfye sprklerof sfaim jdy wherewm Bg‘fﬁ_t surtace REpXIEatE tBF| i ne
extendi ng Qrt I . j ' j i : :

pl anar por ? %Cgﬁggdg’glaeg ptsogcl:%ﬁga\)}%}@tﬁ{s}ég#uggt F@géﬁfﬁg@?ggﬁ%ﬁf éerﬁté‘rrl;g@? ﬁ%ﬁ%hgaper ed
por t i ons abetthogonakeahellopgitticinaliaris [gexiatatd thy gperally hndr @ottivn dnidrasecond

centerline, the first and second radii of curvature of the first surface
bei ng di spéaskus efisvrrature praxgmaiethaiibid tansrgdsporten abpyba second seatetine ¢
sprinkler of claim eLi - at : GRopPri ses
a boss havi ﬁrglge%}il%'cpeaﬁ%lge} to\é\@(ﬁgf? %FF{}Q‘QP?Q@%E‘?%%? ﬁ Qﬁ(})&& ?%ﬁlgﬁ%anaf) le).f(hles, &}t)he
frame arm beifite beRigRligdsédationethdeblgmtinnl £a9nt i guous to a plane orthogonal
to both the first axis and the longitudinal axis. 16. The residential fire
sprinkler of claim15, wherein the passageway conprises a nerally
cylindri call5pasgﬁgé%éiﬁnwltﬁfeéplfliﬂ?l?toﬁfiﬁ‘ﬂgl&nw S‘iﬂ}gﬁlﬁiah{?ait SR

longi t ydin L SmBfises | li gHef twiflf th MhRBSRAGRIE

i ncl udgg a%%@#é?gﬁseggﬁ%?%ﬁé\gﬁé gﬁﬂgrﬁ%lrl%&h@%a E)%Jretﬁi oln co% guous to 't hee
first tapefraprrdrin®eingtdo@pkdits arakeflpaot comtighausitog plariei orthogomsd iadisothlitteret er
and a second portion proxinmate the outlet having a second di aneter of about
86 per cent fi5yt akisand theslonggtudigal @xis. t he outl et having an exit portion with a
chanfer surface surrounding the |ongitudinal axis, the exit portion having

a third di gget er’[‘hgfres?%ﬁﬂal ﬂTP%PHﬁEIEIe&{CIﬁlfg %f%hkie‘irﬁlw%}a?ﬁ@é»%y prisBea chanf er

havi ng a divergent an ' ongi tudi nal aXi s “of about 6 tines

e relative to't
t he magni t gereraly ¢yhiaddcd passggewayawith e firg portibheonespilgrowards flierlengmdink| er

O Ll L COMpLL 51T, ALV e NOUED0, N st
om0 o Pt RS RS 9B LOTHDR ok i 5P
first inside diameter and a second portion proximate the outlet having a second diameter
of about 86 percent of the first diameter, the outlet having an exit portion with a chamfer
surface surrounding the longitudinal axis, the exit portion having a third diameter of about

20 109 percent of the first diameter and the chamfer having a divergent angle relative to the

longitudinal axis of about 6 times the magnitude of the convergent angle.

17.  The residential fire sprinkler of claim 6, further comprising a housing, the housing
having a first end and a second end, and the first surface of the deflector being located at
one of a plurality of positions spaced from % inch to 5 inches with respect to a ceiling

25  over the coverage area.

18.  The residential fire sprinkler of claim 6, wherein the body is connected to a piping
network and located over a center of a coverage area so that, when the heat responsive
trigger is actuated, the closure is positioned to allow a flow of fluid at less than 10 pounds

per square inch gauge fed to the inlet to issue from the outlet opening of the body to be

22



18. The residential fire sprinkler of claim®6, wherein the body is

connected to a piping network and | ocated over a center of a coverage area

so that, wbenodidsasheat responsive trigger is actuated, troe/ushasonmsiés

positioned to allow a flow of fluid at |ess than 10 pounds per square inch

gauge fed to the inlet to issue fromthe outlet opening of the body to

bedi stri buted by the deflector and a portior] of the at | east ne.fr(gma arm
as

for a dur afistibusgd bybe deflentarand inogianoldhe st lgast g% rage agp urgfiory st 324
: vy .
e ng der i e (BEEPHAR SRl ColEG ok Akeh oA e 0 Bl e oI RBUAEREME! o0,

one quadr adivid&d ahe dduranadbaits, thbeownygr agebdimdifinedns a produdt 6f cofetape one
guadrant is about one-half coverage w dth where each square fooiﬁnof t he

quadr ant i ¥idthvad tangtly where alepgth ot gagquasrang abegh poedatishs coyerage Igngth anfe t op
f h | i bei | : | ki f
The® covtr g ool et Aa ARl e\ BEP A IAR AlchXalaBogf Bt el ©

per m nut egigdraqslesverddast collecticnpane bf biesquatd fect drenwithtise @y ©fpicht hat no
nore than four collection pans for each quadrant recejve at |east 0.01 5
gal | ons perolgetign beipspbewetshs faeh belowagenerally flabesiling of the govesagsiagearandut ed
for a durat, on oftep,mn Lo 1L B ,nehes of
a generall E/hefa}né un&:%?ﬂ‘luﬁlgc%g Cﬁ%ﬁ%&%’ 8@ @%%ﬂfé@g?érﬁﬂ%uﬂ%?%%%é girogg&\%ln E?f | ui d

col | ecti on {paddsle@fonafs 8Liept thafl DoAY than hrir 0gllqetias pansofor tdvh qoasanage area
against the walls of the coverage area where the top of the pan is siXx
feet, flen rercivest lsestdPld selannpgrinyiniegisr squaes fogbgad e low phfluidds | i ng and an

AP o PisastuePlor § BlEftoh De tdh el B8 i iRed APl Halts Gin 24 HERREHC LT

of a flow Idg S ons "peér e restdentl fire

sprinkl er @fgefidrallyMateilitprabsutt8etd dver the@ot@agsasa Wath€luidesliectiedpims ofhe
inlet at |ess than 8 pounds per square inch gauge so that the fluid flowis
di st ri but edneverarafogs pree Aeing plagad pe thespyerageargs againg thewallwefitbecayeragg2e

(Cct ober 2003)., 20 he sidentia Lre. sorink . [ renn the

Spr i ki er - BRyIeEe st gt FE RAT teeh Lot it AL ndhinEh 2 B test ¥R o

Edi ti onsof fiyatdipR@dndrin’ fndtn® bEALIdB11&GEDRI the tellecBbmpatarisiat 1&at fildplicamd 13R

to provide a suitable density for a mninmum design pressure of |less than 14

pounds per of aflameraterafiat lrastdd saeneparmeingiési gn protection area i s about 400
square feet with a maxi num di stance of a generally linear side of the

desi gn protgctign. i .t . . : j.denti al
fire spri nI} er gﬁe?{sg(?eﬁ]gé %@rﬁg@%ﬁﬁc@@p&?%@%}x{ g]gttﬁl/l Klgéorré%-‘lril%s gﬁa?ééd to be
install ed ipfovadaiab digeintet Wi leks thine 8 POORIsE@E tquare th pigeapahat fhe Ruilflotreist | on

distributed over a generally square coverage area in accordance UL 1626 (October 2003).

20 20. Theresidential fire sprinkler of claim 6, wherein the sprinkler body is configured -
" to be installed in accordance with the 2002 Edition of National Fire Protection
~ Association Standards 13, 13.D and 13R to provide a suitable density for a minimum
design pressure of less than 14 pounds per square inch gauge where the design protection
area is about 400 square feet with a maximum distance of a generally linear side of the

25  design protection area being no greater than 20 feet.

21.  Theresidential fire sprinkler of claim 5, wherein the sprinkler body is configured
to be installed in accordance with the 2002 Edition of National Fire Protection
Association. Standards 13, 13D and 13R to provide a suitable density for a minimum

design pressure of less than 10 pounds per square inch gauge where the design protection
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Associ ation. Standards 13, 13D and 13R to provide a suitable density for a
m ni mum desi gn pressure of |ess than 10 pounds per square inch gauge where
t he desi gwopo@imscisTonarea i s about 324 square feet w thpaTse0s0msdé St ance
of a generally linear side of the design protection area being no greater
than 18 feet. 22. A residential fire sprinkler that connects to a piping
network to protect a residential dwelling unit having a plurality of
conpar t mengrsa #sabgat 3 Hewjuine feet o thoamerinnin distanee oD genedillyi lmsandidg\af thenal

Fire Protection Afsom ati n St andar d 31;? 3D and 13R, the residential fire
sprinkl er CEHYRTEIERYOn 3rep E‘?ngigfﬁ??fq’izhaé‘ ®ageway between an inlet and an

outlet along a longitudinal axis with the outlet closer to an area to be

protected phan whesilédtRl fird PEnRRE FROENRECE &Y h Pipirk HedkvEfk tEpratedtar of at
| east 6; a closure positioned proximte the outlet opening so as to occlude

t he passagemaiigntial dazeﬂn@anutdta@mg;ﬁqdmailmf cnipagmenisap dabnedantac¢aydancet hat

hat i« Pt BeIGR opEr N phL P PR Al on b B an e BRE out o

inch gaugelﬂthe@esggﬂgglqg@s@q@@erqg‘on%s{n%ast 324 square feet and a density
of at least 0.05 gallons per mnute per square feet when the heat

responsive triggéody éefhmgjapasdagewap@ﬁtwqenfan@Wbeltamd@ugmtlcmom losgitudigal The
spri nkl er of, cI rein the d e SS onprises a,defl ector
Sbsenbl y. « fie wiPubs patse ESSihee apep Sartirard B BF ikt i6e Bhey hiRies
froma cenfefePk-hber SPUGERPE area sub divided into four quadrants, the
coverage area being defined as a product of coverage w dth and Iength
where # | ength etloswe pgsiidnaiproksnaib thetoutineopieaing so ke taouckudedhe passagevagnd a

wi dth of the oneﬁgu drant is about one-half coverage w dth where each
squar e f oot HEEe %&Q&V’Qﬁt is covered by collection pans of one-square

foot area where,hig tPBngle ﬁfgger hat ﬂe?a?ﬁs'tﬁé‘cl@@tﬁe't@o&:lllQ}étth@F&I%gefwlﬁg%z(ijxﬁle| ow a

generally flat ceiling of the coverage area and the anmoun
col l ected i s abedtfl@t@asspmililptimt psmhutesdtued wrtoidmp.lateeatfl@sstthamw aoyndsf t he

col | ection pans except that no nore than ection ns, far each
quadr ant 1 BECTGHEARCT L OvETG£SVGART RS OpE T oA BB SR RSB S 5. The
sprinkher ga?t | BIdRs an‘ﬁtébetr Q?ua‘i'@fée?ﬁth% th%ll'l'éﬁth‘@ipo‘ilbl% Frigpet Rsacattigd over
a duration o out te m nut es oma center of the coverage area to

i mpi nge notqopnrmntsﬂomthreughthemuﬂe% inches of a generally flat ceiling of
about 8 feet over the coverage area

23.  The sprinkler of claim 22, wherein the deflector assembly comprises a deflector
assembly that distributes fluid over a duration of about twenty minutes from a center of
the coverage area sub-divided into four quadrants, the coverage area being defined as a
20 product of coverage width and length, where a length of one quadrant is about one-half
the coverage length and a width of the one quadrant is about one-half coverage width
where each square foot of the quadrant is covered by collection pans of one-square foot
area where the top of each collection pan is about eight feet below a generally flat ceiling
of the coverage area and the amount of fluid coliected is about 0.02 gallons per minute
25  per square foot for any of the collection pans except that no more than four collection

pans for each quadrant receive at least 0.015 gallons per minute per square foot.

24.  The sprinkler of claim 23, wherein the deflector further distributes fluid over a
duration of about ten minutes from a center of the coverage area to impinge nonporous
walls within 28 inches of a generally flat ceiling of about 8 feet over the coverage area

30  with fluid collection pans of one-square foot area being placed on the coverage area
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with fluid collection pans of one-square foot area being placed on the
coverage areaagainst the walls of the coverage area where the top of the
pan i s siwofe&iocoisen i nches bel ow a nomi nal |y ei ght feetcgasesialohasid | at
ceiling and an anmount of fluid collected in the collection pans is at |east
five percent of a flowrate of at least 17 gallons per mnute. 25. The
sprinkler of claim24, wherein the deflector assenbly further distributes
fluid over againglthe Vel fitheeRysrase areahese the tep Bﬁﬂiap%msyf fegt, tep inghasangul ar

AP e J‘ncﬁﬁﬁgﬁfﬁgﬁt@few %:Herﬁﬂgrﬂiap&ilﬁy% 24 drlantRnPof @%pgé%te’xop%%e 26.

A residential fire spr er that connects to a piping n rotect a
resi dent i akoltbatibh pag isai leadd@ive percant@farfidw taye of at deaspBT gallont peraninied. i ned in
accordance with the 2002 Edition of National Fire Protection Associ ation

Standards 13, 13D and 13R,_the residenti al ﬁire spri.nkl.er conpri si r}{g a
body definPhg alpaseaydeinf chwniderheisn the de %tmaa%nﬂﬁr figthey ’gﬁ&uaﬂs uid
| ongi t ugli n@ber%tﬁatf&lh&a'g?‘gﬁ&gﬁl%}fe ﬁx%%eﬂtef@fa?ﬂecghggiﬁ%?&ve 'gg%}ealiﬁ'ast 6,

the outlTet being closer an area to be protected; osu positi oned
proxi mat e abwrdunct elithepaivnmy (Was6260(Gtedend@0I)he passageway in a
unactuated position; a heat responsive trigger that retains the closure to

occl ude the passageway; .and a. defl ector assenbly coupled to the body so
that the spfi nk%eliemgaaw% rg ffmngfqrébwwe@é?a&r%%gw@ﬁﬁﬂ?é’f%e‘? Edition of

Nat i onal Fifés?deﬁfiﬁltﬁélfi%ﬁ?m% fgﬁ&l@ @P&%ﬁe k tslaé%@ﬁﬂ%ﬂin]a%anﬁﬁ’nogr ovide a

suitabl e density for a ni num i gn press ss than 14 pounds per
squar e i nclvithahig2otthBdidon oflNaiigal piro Pestédtion Assedation Sthndardi) 18Bumde f eet
wi th a maxi num di stance of a generally linear side of the design protection
area ba? ng13B, Geaesdsntialfyg sponklgiegompsisingrhe resi dential fire sprinkler of

cl aim 26, wherei 1: 0 i I Qmp‘{i 1 Di i gn
pressure of Iesg%to Egge%ﬂ%gﬁggég&g@?%g%%ﬁdﬂilﬁg gal?gczl?l%t 8?%9%ﬂ%rﬂé§§?lgn
pr ot ect i on agisethe ipassagevdy RRthgaqued K -faeadr ofiat least 6néeiontlan tebirgg closee tdn a
generally linear side of the design protection -area being no greater than
18 feet. 28teatphepriecidhtial fire sprinkler of claim27, wherein the

m ni mum desi gn Rressis R dont gx‘?ﬁ‘ tﬂﬁ@&ﬂt‘l@lﬁlﬁeﬁi Fas Q8o Edhd the B Q%R»Hx 17
gal lons per m nEtcg(’%t 0 Ig)tgout d; ggﬁ? ons per nul%rehof Sr '?%e (frel nléﬁur% esrygn
pressung. 2t a hhetuasi ghaitional fire sprinkler of claim28, wherein the flow
of fluid conprises a m ninumdesign flow rate of ab u& 19 gal |l ons pe({
m nute or | ess. aheatresponsive trigger that retains the closure to occlude the passageway; an
a deflector assembly coupled to the body so that the sprinkler can be installed in
accordance with the 2002 Edition of National Fire Protection Association Standards 13,
13D and 13R to provide a suitable density for a minimum design pressure of less than 14
20  pounds per square inch gauge where a design protection area is about 400 square feet with a
" maximum distance of a generally linear side of the design protection area being no greater

than 20 feet.

27.  Theresidential fire sprinkler of claim 26, wherein the minimum design pressure
comprises a minimum design pressure of less than 10 pounds per square inch gauge,
25  where the design protection area is about 324 square feet with a maximum distance of a

generally linear side of the design protection area being no greater than 18 feet.

28.  The residential fire sprinkler of claim 27, wherein the minimum design pressure
includes a minimum design flow rate from about 17 gallons per minute to about 33

gallons per minute for the minimum design pressure.
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30. The residential fire sprinkler of claim?29, wherein the residential
sprinkler is configured to be installed in a fire protection system havi ng
at | east wooisdwoisrcal residential fire sprinklers for aciast@s/opses ection
area. 31. Aresidential fire sprinkler that connects to a piping network to
protect a residential dwelling unit having a plurality of conpartnents as

defi ned i n2accordensRiemiilfirt srirddQ%ietithi28Nwhbrehbtht ion
Associ ati on Standards elé 1r3[l§)l§h nd 13Emlthe resrledent iﬂgrw fﬂ‘{é‘?gé’;‘?‘?ﬁﬁta

conpri si ngmlmmwwﬂwm@eafma@gawstp@tmﬁeamlessnl et and an outl et
al ong a longitudinal axis, the passageway having a rated K—fact or of at

| east 6, t | t b t ect.ed |
poei 1 oned r o THGtes EhBH it PP ERR 28 "ub Sl o PR sbr B By i 1

an unact uat@igResi tbibemstdlcagah f&@ﬁm&‘ﬁbﬂeysttérh Bfihe Eﬂ%&st‘i\% gdeﬂﬁczhhe cl osure
to occlude the passageway; and neans for distrib |ng over a coverage

area of5 a resisientéal tfirebprihkddrs farg desigh psaedtivatareahe spri nkl er can be installed
in accordance wi t h the 2002 Editi on of Natl onal Fi re Pr otecti on Associ ati on
St andar ds abI e, de for a mni num
design pr eéngure J § eergl ?Fﬁe Wﬂ%@bhﬁﬁ %ﬁﬂ’é’r"kgri‘ qPgeHRer e a design
pr ot ect i onreidentidl AwalfistunkOAvERUASIBraliBESf OtdphrtmheAR 4k Hyméér iAbBQ&artE A

generally linear side of the design protection area beling no greater than
20 feet. 3yithth2G0@dididen vielNatidnabFigpPiotéctien Assoatdtminrfit@idardstidy 31 ahdie

m ni nrum de [ es S a mnimum design pressure of less than 10
pounds perﬁs}g’ﬂgé)leesid% ﬁéﬁﬁ%’“ﬂiﬂ@?@pﬁ@ Edesi gn protection area is about 324

squar e1d eet Wi t dbgdy @efiniApTA HissiRWa$ befwedn gﬁﬁﬁétadnhﬁnlohﬂaaarlo gls|(gent i al

design protection area being no greater than 18 feet

fire spri nilisthepassaggway Bavingheated K-fabtor of atileast6,dbs Dgﬁd‘etrbemgsmser foraml udes a
m ni mum desr flowr te of from about 17 gallons per mnute to about 33
gal | ons per nltﬁ%r Pﬁe t he mini num desi gn pressure. 34. The residential fire

sprinkler of clatlonds poshiehdd prokitfitd theWuét %’eﬁ'ﬂng s6 RS d eﬁ?ﬁ?ﬂé@%@%%&%geg gn

flowrate of about 19 gall ons per mnute. e resi
spri nkl er ipfangina¢tated posiiemei n t he resi denti al spri nkler is configured to

e B | P B bR T SRR B G PSS
means for distributing fluid over a coverage area of a residential dwelling unit so
that the sprinkler can be installed in accordance with the 2002 Edition of National Fire
Protection Association Standards 13, 13D and 13R to provide a suitable density for a
minimum design pressure of less than 14 pounds per square inch gauge where a design
20  protection area is about 400 square feet with a maximum distance of a generally linear

side of the désign protection area being no greater than 20 feet.

32.  Theresidential fire sprinkler of claim 31, wherein the minimum design pressure
comprises a minimum design pressure of less than 10 pounds per square inch gauge,
where the design protection area is about 324 square feet with a maximum distance of a

25  generally linear side of the design protection area being no greater than 18 feet.

33.  Theresidential fire sprinkler of claim 32, wherein the minimum design pressure
includes a minimum design flow rate of from about 17 gallons per minute to about 33

gallons per minute for the minimum design pressure.
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36. The residential fire sprinkler of claim31l, wherein the nmeans for
distributing fluid conprise: a deflector having a plurality of tines that
ext ends awmeyodgwmsthe | ongitudi nal axis, the plurality etCThiseas/obsing

di sposed generally about the longitudinal axis, and two slots forned on the
defl ector, each slot including two generally parallel walls between a first
end and a s#tondTeawsidentit firqeprinklen pé pliaimy 33 xwherdinrthe Bbeng fRid édnSprisexh S

general ly petrpendi cular . to a ne defined by the |ongitudinal axis and the
at | east on‘@"ﬁ?’é{ﬁ’e&é’rgi‘hﬂotvﬁ@t?&{)a%\%ﬁ ]dgsgaé{‘]’nﬁ R& BINY{C. conver gi ng towards each

other at the first end and the second end to define a cl ose-ended sl ot

having a pods/gonghe Reideaed Sire sﬁi?lkle?‘pﬁﬁtagﬁqv\g} %hé?éiﬂ%ﬁ&}e'h@g?tﬁagl %ﬁéﬁﬂ{lé‘}% area

with a fire sprinkler in a residentia 11 ng unit. urality of
conpar t menteonfigurdftd he thstatled rea AG0FofdatiorosyatenFhavinatdéB€ twOlleAS&OCi at i on

Standard 13, the.fi.re sprjnkler having a body with an inlet and an outlet,
t he met Kod fggﬂﬁqt}aiﬁﬁegspr@%kﬁ{prﬁ&eqlglbp@tchopﬁgai nlet of a sprinkler at |ess

t han 14 pounds per square inch gauge and greater than or equal to 7 pounds

per square jgich Dk@Sidedtlad W \prinkiet 8 {1k f,h@héi‘éih e mgﬁlﬂsg&sgﬁﬁ%ﬂggﬁrﬁ ﬁ}li‘gut i ng

gallons per mnute and greater than 17 gallons per m

fluid over cempwiser age area in accordance with requirenments of UL 1626

St andard (Cct 2088‘?3% 38h The n@%flod ?f_ claim 37, wherein the distributing
conpri ses: provi cton ayRg # pritelity of Hnesdhataxicads pyawirem the [neitediael avay
fromthe bogys. t H i i ' ' i nkl i
prevention of ’tlﬁyglgg?a(ﬁtgﬁg B?H% Eieswl) g%tg?ééglfy éﬂé{u:f}]}%ﬁéﬂ}é} %ﬁﬁg%}:%%’g%ﬁé‘gow th
Sect i orf022 sits farmedion ta2defBrmndacidsloCntlud 633 wo3Rneriie parallélachlB fhetdeen @ 37,

wher ei n thef‘flq%\gitng con(g{gl sgs flowng fluid at .a flow rate of about 19

gal | ons per i Fda0d gseequdend o, defihe 7 apguing exteading along fcliystarigeensrallyr essur e
and the di JRlicuRg 5P ' [ | ] i erage area of
18 feet by i ey P Aoy e Rl s Y e e R il G
conpri ses fthotwayall$ of the slot eonvemg tatvardsfeadlPothad dtahsfieendanduhe setbnd €SS

than 11 poun er square in uge of pressure and the distributing
conpri ses cﬁn8?? H%fiﬁeian Osfel"?ﬂdﬂgg@ﬁ?“"&“&:’(‘)ﬂ‘é‘k’&‘?j@ﬂ?@&“@* 20 feet by 20 feet. 4
1. Aresidential fire sprinkler having a body with a K-factor of at | east
6, a passagg. A method of protecting a coverage area with a fire sprinkler in a residential

dwelling unit having a plurality of compartments as defined in the 2002 National Fire
Protection Association Standard 13, the fire sprinkler having a body with an inlet and an
outlet, the method comprising:
supplying fluid to the inlet of a sprinkler at less than 14 pounds per square inch
20  gauge and greater than or equal to 7 pounds per square inch gauge;
flowing fluid from the outlet at less than 33 gallons per minute and greater than

17 gallons per minute; and

distributing fluid over a coverage area in accordance with requirements of UL

1626 Standard (Oct 2003).

25 38.  The method of claim 37, wherein the distributing comprises:
providing an identical fire sprinkler located eight feet away from the body; and
distributing fluid of the fire sprinkler without prevention of the operation of the identical

sprinkler in accordance with Section 22 of the UL 1626 Standard (Oct 2003).
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coupled to a deflector assenbly that distributes fluid flow through the
passage over a coverage area in accordance with UL 1626 (Cct 2003) so that
% i nch NRVotbssmom7ar e provi ded on the body, which is cegphsdiksosmiheat
responsive trigger disposed between the passage and the deflector assenbly,
and the body can be installed in a sprinkler system designed in accordance
with the 20%192 EdThe wethed okFieim 33, whaein theflowBR cotrisdhowiagifiéhitiaaflow i r e

i nkl ' ein sprinkler fyrther conprises a mni hum design
ot essur o of 1L EOBlETY eallSRh BirduiBleat fstlen ¥ neuhtn Btigavare mebdeRETin des: gn

flow rate Opreskdredald! tROisRVutifll Bothprided distMBMBIRIALFE ac@covalagé §85bt Pefeepauare
feet. :
' by 18 feet.

5 40.  The method of claim 37, wherein the flowing comprises flowing fluid at a flow
rate of 22 gallons per minute at less than 11 pounds per square inch gauge of pressure and

the distributing comprises distributing fluid over a coverage area of 20 feet by 20 feet.

41.  Aresidential fire sprinkler having a body with a K-factor of at least 6, a passage
~ coupled to a deflector assembly that distributes fluid flow through the passage ovef a
10 coverage area in accordance with UL 1626 (Oct 2003) so that %-inch NPT threads are
provided on the body, which is coupled to a heat responsive trigger disposed between the
passage and the deflector assembly, and the body can be installed in a sprinkler system

designed in accordance with the 2002 Edition of NFPA 13, 13D, and 13R.

42.  Theresidential fire sprinkler of claim 41, wherein sprinkler further comprises a
- 15 minimum design pressure of less than 10 pounds per square inch gauge at a minimum

design flow rate of 19 gallons per minute for coverage area of at least 324 square feet.
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