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RESI DENTI AL FI RE SPRI NKLER Cross Reference to Rel ated Applications This
application clains the benefit of the earlier filing date of U S. Patent
Application No. 11/000, 128, filed Decenber 1, 2004, which is incorporated by
reference 5 hereininits entirety. Background of the Invention An automatic
sprinkler systemis one of the nost widely used devices for fire protection.
These systens have sprinklers that are activated once the. anbi ent
tenperature in an environnment, such as a roomor a building, exceeds a

predet erm ned 10 val ue. };@fg N/'Ft]gg IR i m&i tip1 but e

fire-extinguishing fluid, pr%ﬁe‘r:ab y w!t‘ter, ‘i}angl?#é room%:rﬁbui | di ng. A

sprinkler sysgsm R%’?Qﬁ?gionﬁeh%dh?ﬁli&%ﬁ} fied configuration is considered
ro

effective if 1t co S or supptesses a fire. Failures of such systenms nay
occur when t he syshhenappsativaeinime thddesefitiofithe eadier filingdate ofjJ SuPateitng

alteration or, disuse, —or the occupancy hazard, has been increased _beyond
initial systeMPRIGHIN N?-rk}./00?5‘23@8‘@@%%}8%ﬁ%’@%ﬂ@}}?wdn@@%w&@ YEdrHien a
sui tabl e fg reydidightid\Ghtifdtdi d or a water supply (e.g., a reservoir or froma
muni ci pal water supply). Such supply may be separate fromthat used by a

fire departnment. Regardless of the type of supply, the sprinkler systemis
provi ded ‘wi t hBeckgrdundiofithe Iumention t he buil ding to supply a riser. Connected at

e ety 2o BB SR HSHER e pPR BB TR T L

floww thin 20 the sys ow i val ue. At

the top of a Mwefetiicial Thest S§5tend Huvel spoitkddrk Yhall s5pasada@draicehe Rindeentext ends
t hroughout the fire conpartnent in the building. Oher risers may feed

di stribution WERMSHNES tban EFEmENt, SUs ¢ of § buldingrsasoedenprgdetérmined
Conpart mept al | [ 0 V] Abuid di [ . al i ngle
fl oor, an ve{r’#?%aﬂlg,%aﬁagégf {htquﬁ%%% .ggtﬂ?ﬁtsé,drgggg?@%&@qg%%pk{ffrgg&ﬁg’ems may
serve one bui indhei@oml or bailgingi Agspeinilbr systatn, dependingwon ks specHied Rohfiguesioadr ry t he

sprinklers. A sprinkler may extend up froma_branch |ine, placing the
sprinkl er rel aqnﬁl\slsryeé cfipsie l%acqwe?sc%is wmgSFeS@raﬁrea%_glﬁvﬁ ¢ BaieMEendent
bel ow the br ﬁ%%gr Wh&fthe E)%'iengﬁfs B Fﬁn&&ﬁ&ﬁ%bﬁ%@ d%ﬁg bufidip g Hiedratidi AR,

pendant spri r may extend only slightly belowt cellTng. 30 Various
st andar ds exi sitthé ogcupdney Hezard hasdredn ingstased|bayandnnitifl systemregpghilityect i on syst em

I particylar, thephational Fre Brotect]on fssqcialbon( NERR) desgLi bes.
| 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 thesystem 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.
Ina pipihg 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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Standard for the Installation of Sprinkler Systenms 13 (2002) ("the NFPA 13")
along with Standards 13D and 13R, various design consideration and
installation paraneters for a fire protection system NFPA 13, 13D, and 13R
recogni ze the use of residential sprinklers by requiring that such sprinkler
in aresidential fire protection systemto be 5 installed based on certain
criteria for residential occupancies, which can include conmmercial dwelling
units (e.g., rental apartnents, |odging and room ng houses, board and care

facilities, hogpidales zhér%ﬁizran&f ﬂ%;ﬁké) Sysbémsqrsquz) b@{@m% 1&% with

residential sprinkler to be approv I nstal I'ati on under tandar ds,
such spri nkl eBtandasds 1345 and/ B3R, yatousalssign ponsidetatjon andl ipstalldtion pavea'rqﬂrefor a0

Underwriters Laboratory |nco "UL" VLol n i ts Under r Laborat ory
Resi dent i al JPTerPé"‘S%P“nSR/f‘B‘Ps NI Sé‘sﬁ‘t’t%&’e‘é’ﬁ’%& Wﬁ @“&“%‘JL St andar d
1626") in or dgirinkfer hiihg thaf Qichy fila FRRdeAtPd) FrdprofeRfidii)sRin to b
Specifically, SL 16312, e%cl 5003 reglﬁ]ﬁéersl a spri nklﬁﬂr’ro asl dgjsscrl t())egl in Table

6.1 of Sechi oms®lled bﬂsdéépil ve‘?dllacﬂf?rr‘lﬁ fou residential perupar(cigs) Whigh carpigelude nut e or

a dost red averaeaearERERA 6 EBun 2Py, B and rearuthe B B ot 00 i

Table 6.1 camda@ryﬁemn’eghe@h@m Rbkstor Boe).ct ed m ni mum fluid pressure needed
to operate a sprinkler by virtue of a rated K-factor of the s ﬁ’glrlnkl er.

rated K-factor of B osger hdwever, forragesidensiakspealler iodeanproyed for nstellation usden he

flow passage %\ I%I\# apnﬂ]&erqﬁ{s%ﬁa%gvﬁ’?ous ie% S L&)?d%ulége(gbﬁ fI) ﬁnhle y where

letheflowra brder for

a sprinkl eo tUnﬂﬁ%tﬁ@Ltﬂﬁiratfﬁyﬁhﬁbrﬂdrﬁ&ﬂ(ﬁlﬂ"b ﬁntst(@sieSWnas ﬂe&ﬁ‘leobﬁ‘ﬂestd&ntta[
Secti ons 26 and 27 of UL 1626, the actual mininmum pressure of the sprl nkl er,

however, 25 A& PRIt ﬁé’e{ Affeciips Sericeptoefi( Mledtaniad heAf pine¥dertebe whi ch can
be cal cuI at ed f f 21626 and
the rated K-f g%{?%f}ﬁ! u%@%h&eylgf)}}tﬁl rIAkIE. %&@ cﬁﬁﬁ}%emg?tﬁs)g ﬁmé#eﬁﬂllr]#f luid flow
rate to pass tpradkéerdissiesdribad lro'ﬁabﬂe@ﬂ sf Béctiohlb, ﬂ)&iZBvefrermnalmpmﬂlomreté (gadlomy age

area may even be hi her the tapu] ated m n| Le given in Table
o T of L 16085 ML LGB for A ape i Eea 5 SR et oy 50 Hipkade for
sprinkler 4§i . @.desifdd %?Jg@td'eﬁﬂﬁl ofSP03 GEMIR2 SYhd ﬁmlﬁuﬁaqrov& me tamste@m "deleOf a
dwelling 2 unit) cannot” be predicted by applications of known fornula to
known r esi den®ilalan be used to calculate a predicted minimum fluid pressure needed to operate a

sprinkler by virtue of a rated K-factor of the sprinkler. A rated K-factor of a sprinkler

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

follow:

20 K - factor = £

/s

where @ 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 fora

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 these
performance qualifications required by UL 1626. Wen these known sprinklers
are designed to be 5 installed in an actual system according to the 2002
Edition of NFPA 13, 13, and 13R (2002) for a large protection area of 324
square feet or greater, however, these existing residential fire sprinklers
require a fluld pressure, based on its discharge coefficient or K- factor

that places url 84n8E b eﬂdgpaﬁﬁma&mo@aRﬁmmum&kﬁ@w& lémt predi ct ed

by the appllca ion of the tabulated mninumflow rate 6 and the
rat ed K-fact cprinklersFor exanpl e, a known 4.9 K-factor residential sprinkler
can provide the r

ui red w GPM t as the
di stribution test 3890“’" ra?m%mfa;s er SB‘Q“@B“?‘%‘& eeR Igstggg)grgeg @?Q\Rﬁg? “anot her
conmer ci al |y gBfitadherequifedbyf BL 1626, M'Whbfl@Bie lAbwa lapmﬂéiér@are &mg@émb Rer
manuf act urer cannot. Another 4.9 K-factor residential r| nkl er

satisfied®& hemmleﬂea@ntaetyahsmsje!n@qurtﬁxegrmb92$Q¥rE@tl%off A By, 1ﬁ8alfcb@tR cover age

The-roqui r oo GO R PreguFaloBard orazs MISRTselor gt a5t n el el ccr o

predi cted by refigerfliaBfite spaaklers ratird @ fluid préamnbdsad gelts HiséaeieoeRlentdder  of
5.8 K-factor, however, operates at a higher flowrate (19 GPM than the

pernitted ninfaptamthat plecesa ereqtarderang on ghe fhiidprossuergourse shendhat redicsehy thg o4
squar e f eet a‘ﬁ’g @E[&loﬂ or?!tl%h?[&ll# ﬁHﬁlﬁm(ti]va én doSf'L)L {&%rﬁng 1y r%gd% opr essure

(8.6 psi) 20 on i or val'ue an ermtted mnimum owrate of
17 GPM Tiws, t heskor erxmapip) aalexos.*mow Khfattoit ﬂeadmtnasspamglreeaztn movdéathe@équired
uncertainty in, any p tenti aI Eﬁl nkl er de5|r§£‘ t hat cannot  be det erm ned

unl ess the sphitTREBY Q“ér"b‘ii‘lol £0 S8 topaseithe distribution testsder a 4 tert by 40d8sti ng or
l'isting aut hOEdvEﬁége Nh WreRa! AotHeP BorhfBreld glﬁ{/%ﬂaﬁﬁé | K@&w"regﬁiﬂéi@ié%p%m& 0

operate at the prédicted 25 pressure va a speci e area and
m ni mum f | ow batnethee quinnBdtuser ¢aneot. | Asdthers. adﬁ-fumtortrysldemtlam;:hdklneh&srt heI ess

be beneficial to Vi residential kl er 0, achieve a |
pressure demaffds QE‘E gﬁﬁwﬂgrlégﬁttﬁ“@&fegﬂrﬂﬁ“}t%@f gég? eLby 1§ %eét CQyFTagk frep Wit V\:hl | e
neeting the PREhLABMALrAQGH heRRIT S623ftedtd BdiddtHe JMUIthé %qu§élﬁﬁnﬁ’rﬁumf or
exanple, the tests set forth in UL 1626 (Gct 2003), including vertical and

hori zontal flfiowraes iniTebleithlief Bh 1626sand at TmeSfimedlpteésbwhﬁe“ 2 Knfantar walus uch
oot dem | o oS i blundlo £ JAERIHE R IR TR 1 °
accor dance w {19 G¥VIAthhR thelptbnitted ehididhin( 260 23te {ITGRMYIfos la@Bvedage area of at least
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
3



protection area under the NFPA Standards. Further, the | ower pressure demand
of such sprinkler would provide a m ni num design pressure that will allow
such designer to tailor the flowrate requirenents denanded by the design
protection area to the sprinkler wth the best flowrate and pressure for a
systeminstalled in accordance with the 2002 5 Edition of NFPA 13, 13, and
13R.  Summar.y of the Invention The present invention provides a residential
fire sprinkler that delivers fluid flow at a substantially |ower m ninmum

desi gn pr essuPERHAP aeayndes thsNERA Standards. Jamthen the lgwrrpipisure; demangof iRk er s
whi | e nmeeting K £ [ L: ability
of the spri nklslg‘rﬁﬂ{lég \Jr;légfﬁto glgté ?2’33‘?{&‘35?‘%5 n%sg&g?{ %ﬁﬂllglg(g@%rh Eg%lﬁ%e}pcf i sting
st andard) al kalos theflowshte raqulieements demahded tby dhesdesigh protediion apeaite eaprinklal i fi es

as a residenti al inkler for, installation in accordance with the 2002

i 1 o of - NEmAEE besblioRiate kereRBsaipt & vsBLHALSA Py cchrgpcs iR A AO0RI i e
sprinkl er gnb@qrjogg,fﬁpp@efﬁﬁg’eag{dqgﬁpdi ment of the .present invention was able
to meet the performance tests of UL 1626 at 30 percent |ower 15 operating
pressure than a known residential fire sprinklers for design protection areas
of 18 feet byusendrpef thgngandigner. Hence, the sprinkler has a mini num
pressure at which Kt IS esigned to.operate..a S i fied coveraqge area in
residential appli c;ril f Brr?g‘?ngl TEeH prﬁm’r'llfi resﬁ‘rj%nélgmrge Spgl%fq%rv\t/égt eﬁ‘éﬁﬁs ﬁwgglé)wof
known spri nkl gf §subsagdtidiBdaweeminliturs Pedi Bk pressurd vasnparsdit® Bgistifig vesddentiaper at i ng
pressures that are | ower than known residential sprinklers 20 for respective
speci fi ed cov®erdsat frespgnklems avhile megtingperiormancgdestsHfar eanptnroxgaguarease ik e

t hat advanges L Le.. ' The t ke
bresent 1 noendrity St prtic Wb Rl AGrlhat A0 1455 QRANBRERE siaddlC
The resi dent i alloWs the sprnklerkb ee litad kaithestha sgrndtier qualifesaca revidadtial efuktes ifore

trigger, at I,eas{?_one fra ar %ﬁmd a deflector. The body defines a

passageway betialiatignm aererdanos withfhe 2003 Fditiqn of N é3allép;§'ldt]&§i(ﬁgq)2)axi s with
the outlet cl ageLiftyofhedsiRrnlifl e sfHrRle? ehbolyidd Phretfid kbSdimedd it tRASSageway
has a rated K-factor "of at |east 6. The closure | posi ti oned proxi mate the

out| et openi ngresentdsventionwes dleta heet fegedoomaye tefisof hikat626 nedpparsany wer i gger

retains the closure to occlude, the pass y. .The at |east ogne frame .arm
bei g coupPed PETEPBEI MihE A BERgie LesBiREs erRE Pl 8ER e 1 r ame
ann and 30 spaggekthiyaBfédier frehtkCtHRRE Thd\gprinRlet Redla mikiiin pRRsiré hOARE it $s
actuated, the deflector provides adequate fluid distribution for the

protection of dgsigogs tpiopefatgst 8 sperified geyqregerassa in gesidential applications, which
minimum pressure is lower than those of known sprinklers. 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 adegquate fluid distribution for the protection of a dwelling unit. The deflector
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includes a first surface that faces the outlet and a second surface spaced
apart fromthe 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 includes two generally parallel walls 5 between a first
end and a second end to define an opening extending along a first axis
general ly perpendicular to a plane defined by the |ongitudinal axis and the

at least one frame arm The two walls of the slot converge towards each
ot her at t he inglydes adisy) suifepethat facse theutletinad & secqad Fice spaced apagtrfana the) ot

havi ng. a pol y eri . Df: LN lon, a
pendent type frggg I %dr%f ?gﬁ‘%lﬁ 8“2%? iﬂg‘gf)’{ggﬁds%%Qfg&gﬁgﬁogglgﬁﬁggﬁs’e%? é@%ﬁll al fire
sprinkl er i nadftidesbeingdisposedgenstatly abdik te 16repitndinsl axés; and fwaOdsts faardd a def | ect or

assenbly. The_ body d%}‘ri nes a p ssggewa between an inlet and an outlet al ong
a | ongi t udi ndhrongh thefirstind peeopd syracess | Fglaslot gclydesdva genegalbepamllst walled t han

the inl et s TheePARSAIGNAY ah@S s&oh Lo o iQpetthe Thich il hioRe o AR OSUI € 1 S

posi ti oneg pr.oxi mat e e outlet opening so as to-occ passageway. The
heat responsigeaerilhy perpgygiénular éd aplase ddfmed bpduiengitodiaglaxisdmditineat peasisangeway. The

defl ector assenbly is_ disposed | ong the | ongitudinal axis and spaced from
the outl et op%‘ﬁ?‘h%"‘%irhfﬁ‘ﬂg ,Waﬁﬁgﬁﬁfﬁ@gfﬂvﬁéaoﬁés c3eh othereay the & adrpdteor
assenbly proviedis A eP8GR af didte IndiaSidtnRbhg 2 PollyB8nal P&inRdt@t ection of a

dwel ling unit. The deflector assenbly includes? a plurality of tines disposed

about the | ongit Udiamgtheraspest ofthel pfesent inyentmt ependenti typet residerdinbifie spemitherr

havi ng a s ot. whosg | th 20.is at |least twc s large.as its width. The
STot ext clfs BPEWAeY: JBEEeRta fes rmkley orbtsaed: dFuM PErespPasE. The sl ot
forms a clos emgg&%meﬂéawasaémlﬂyf Thebod§ALfRRQ fas¥afdvay HehieR an filgadg boundary
at a second end spaced fromthe outer perineter. In another aspect of the

present i nvenan et aongeasioggimdingl axip wéth dherqublit dleser tosan acenrin de protedtesl thami pi ng
network to protect residential_ dwel.l} unit. having a.plurality of 25
conpart ment s t§§ TRt | .n%Basnggeé%Xg?s al\'r%%éj %\'Aﬁg}?rto Faet lﬁ%ﬁé |?1$%1 © 5P Of\llﬁ?r?egnal Fire

Protection Assoiaiatdthetutft apelinglso ab3o odchldealttbatsigeway. TR \Hegtaesponsice
residential fire sprinkler includes a body, closure, heat responsive

trigger, ¥hd Hgemeians gie dassrsipiogeludate passagewaef ireeflsciprassapiliaydisosseen an
| nlet and an Auhd B 1 AAREnA xRN LD AOm A Gutl SitntidSo dRilwIRY tfg‘)ér fggic © o0

area to be prot nthein osure 1 s positione mate 30
the outl et op=miangl, the dafledtar assenibliylprovides plagqedgfuid Wistributioh éartthe potmotici ofe

ST T SR S TR

square inch gRHERIINALAiS tFARERH BuRf finttherBind a&A&hbe? Adving a slot whose length

20 s 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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5 square feet and a density of at |east 0.05 gallons per mnute per square
feet when the heat responsive trigger is actuated to permt flow through the
outlet. In a further aspect of the present invention, a residential fire
sprinkler that connects to a piping network to protect a residenti al

dwel ling unit having a plurality of 5 conpartnents as defined in accordance
with the 2002 Edition of National Fire Protection Association Standards 13,

13D and 13R is proyvi deng. The residential fire sprinkler includes a body,
closure, heat SPEEHSAHAN @ depsitygd et least .03 egHensger BinuliRes savaye fertshandhgheatief i nes

a passagevay RRLYRRE tAPed N fhuafddo BUAALE Ihrdldfl Guepngi tudinal axis with

the outlet c er to an area to be protected than the inlet. The closure is
posi ti oned proxi mairea fiBthehaspeatof g pegsentiimgnsan, asesidentd dire deririkiee thphs sageway .
The heat responsive trigger ret gi ns the cl osuaig ta occl ﬁde_ t he p?ss eway.
The defl ect or CHREEHHT § PIRIDEREEXPTE (0 protechprasigyrial gwelfing pnit having,s plyalityofcan be

installed gn %Gﬁﬁ@-ﬂﬁﬂﬁ@aé’ﬁéﬁhe& facéfncEWithi i R Eﬁawnczﬂ%iaﬁﬁhengim'ﬁ&a hion
Associ ation. Standards 13, 13D and |3R to provide a suitable density for a
m ni mum desi grisporcsionStardards é 351 30hand 13R ip pronidisd. pEhe wsjdential firecdprighlage where a

design 15 protectjon,area.i s about 400 square fee ith a i di st ance of
a general |y Ii”H‘i S a bpely, clpsurepHealiiespousive, %??cgﬁa%{wégfﬁﬁF@nwg er than
20 feet. In yQkfifeshlpabdgiwarReséenQh il1BGnARA 6Nt aloRY 8 MrgPdind dxBSkdemti al fire
sprinkler that connects to a gl ping network to protect a residential

gp

dwel i ng uni t ohBeticingertosniaresltp by prstected tlaszthe imdatt Thedosies ispesitionedquevmdgnce
with the 21 02 Edi tsﬂie n eof. hslataL%aclclulﬁi e Pr ot e“(,:ti c.lgl ﬁo tAssoci. ati.on Standards
13, 13D an 1&5?“ g?%\'?f%ea. EOCE TR RY VP dC f) THRRPRSVE TIREST JHALS o body,
closure, heat thiesparsiovchibt §@assagdwhy TS Gefledfor Béstinblylsitduptedith teboly &5 @
coverage area of a residential dwelling unit so that the sprinkler can be

instal led in thatdhsrspankler eantbs ingtalled dmaccprgangegrithothe RBAZ Bition of Nationaldtieect i on
Associ ation St S .13 t e \Vy it i for a
m ni nrum desi gr?(il %rgég{soguégégcd?mfnésl,%sfmta%éi%%%l33)5 8%%@%%@%%%2%@6 ?ﬁ{(}ﬁd’ g%ﬁge wher e
a desi gn pr ot exihinoun degign pressateoofilesd @an 94 panedsipeeiquaisiihdh gaupewhera mdesigt ance of

a generally linear side of the desi prqotection area being no reater than
20 feet. The BBUFCPBMAIHES abpis 0 seettels BEt BRI e ah 4 e et ong
a | ongi t udi nalg;rtheMesiin phGte@idh lafth bEnE$6 ardar #An 308Gt 1 0 be protected than

h&
the inlet. The closure’l 'tsp positioned proxi mate the outlet opening so as to
occl ude t he passagémngst.a fiitther38pdstefithe prepamh miversiony a pyidentiab fied spsinkleethatt osure to

g?g;u\?\f ¢ th P%%Eﬁ%%‘r’@ﬁmulggg ?ﬂwgr o p?o%gc?(a:trésia%ngzﬁtdbv% in%funﬁ Iilg;[/igg %ippugalﬁy gfPVerage

compartments as defined in accordance with the 2002 Edition of National Fire Protection

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 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. 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



residential dwelling unit is provided. The dwelling unit has a plurality of
conpartnents 6 as defined in the 2002 National Fire Protection Association
Standards 13, 13D, and 13R  The fire sprinkler has a body with an inlet and
an outlet. The nmethod can be achieved by supplying fluid to the inlet of a
sprinkler at less than 14 pounds per square inch gauge; flowng fluid from
the outlet at about 22 gallons per mnute or less; and distributing fluid 5

j ith Secti : 7 i
S adar d_( o P EEEh i 2667 SRARC B bileREEA AR SO BRGR K 10 0 IBR) okt 1
i's provided. Thefire 9sinkRAhaAd bddyrvath &Pihiddkhdan hket. aThOéthadchn Be Kchf@efior of at

| east 6 a passage coupled to a deflector assenbly that distributes fluid

f1 ow t hr oughby RePRbying Syid tevks inlet el snriakler atless than 1#ponedope agnaee infh gruEE; 1626
(Cct 2003) sq thata'-h4-1neh r ' n. .1 bod kch is
coupled to a%ﬁ\évé f}%‘é %8%1“9?‘ 38‘“@ I?%%grﬁta%ls%agé[gse‘% d %'&ﬂggrnl%f%gn%égtgg&%ﬂg %‘%ad t he

def | ect or 5as seshl dpveragslareh leostiancawitheSettiveiks ablasdi27 6f GLSBL6 Blahédrd 89&t em
designed in _accordance with the 2002 Edition of NFPA 13, 13D, and 13R Bri ef
Descri ption 8P9%Phe Drawi ngs 15 The accompanyi ng drawi ngs, which are

| ncorporated herejp, g&l%{l&?%}%iaécﬂta‘%s‘?@énhaﬂ{re sﬁﬁﬂk&r?ﬁ@?b@ﬁkfﬁﬂ{]ﬁgd%&%%&r ate

exenpl ary enbodi nent nventi on, and, toget ener al
descri pti on gprirekierdianw bodyndtith b &-fietonof a deastespdspge coupjed @ deleca serve to

explain the features of the ipvention. Figure 1 is a perspective view of a
preferred enﬁ&?ﬁl‘%ﬂ?‘akﬁlsm ‘ﬁesrfg‘é@g@}’ftt Pngg"F@ass%a QBT # RRYeEABC A3 unted to a
branch pisge. ,E ZithU121 €%690et SRA2H s8Rt Hig¥h U1t Hesidrd i igure 1.
Fi gure 3A1\Bi S agé p agevfew of aqfl uid 2§§| ectt)i{r%g pfbfgt e o?éit%hdergg%ﬁlﬁﬁ 85 of
Figure 1 as tbebodpywhichobseupled taliarheat teypdmsivewiggaedisprsed kéteeen the gassage3B i s a

pl an vi ew of a, 90- ree sector the fluid l.ectin | ate of, .25 Figure
B gur e a AR BedeBRF wrat Grand e ainert RS LTS Py St e Rene o
vertical wat ef accdtdahéd Widh 00T EGitioR of BFPA 13, {3IR aRil asRVi ew of a verti cal

wat er distribution of the roomof Figure 4A 30 Figure 4Cillustrates a plan

view of a layout for water collection pans in a
Brief Description of the Drawings
.15 The accompanying drawings, which are incorporated herein 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
20 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 pansin a

horizontal fluid distribution test in one quadrant of a coverage area.
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horizontal fluid distribution test in one quadrant of a coverage area. 7
Detail ed Description of the Preferred Enbodi nent Figures 1-3 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 applications.
Referring to Figure 1, a preferred enbodi nent of the residential 5 sprinkler
100 is shown nounted to a fire protection piping 10 that extends along axis
B- B. The residential sprinkler 100 is preferably a pendent sprinkler

confi gur at i on peldikdDRscripyion OF tel Breferrd Enboldimét A, Which is generally
ort hogonal over an_area tq be protected. - The area to be protected can be
general | ya floor aFeares |3 ilyptsaiethentefemed erabodigientsmf apendenetybeng unit. 10

NP oS ooy Residdifial SEESp RSk AB0MIM o k!eBordr bt Bk PMlatiloe B3 9] 1 Nod 11

NFPA St andard whi'ch' €an 1'nclude cormmercial awel | | ng units
{e.g., rental resijeatitlnpptisatiohedBefegirgnd Figuoa  agpréfenabanbdianém ofithe resideaitial
facilities, hospi al% ,rr%;tqels or . hotels) to indicate one or_ npre roQmns,
arranged f or tsﬂé"]‘{y%‘el Bs shawnmemtaddo pifips prgtectinaipiag 10 that extpnds alqnggkis B-
housekeepi ng i : ' j oV ' 5

sl eepi ng faci #tf@é?@%&‘%@%%ﬁﬁﬁmﬂge’}ﬁl h{]ttsbﬂglﬁlﬁi'%%&%\%?nuﬁ%gmg
plurality of gemmhralongrxs &A,ddli¢niegenemllylethdg(al &Gt en ana af ba\frbtecté®, 13, and

13R (2002), re eperal ly .each co rtnent is space that jis enclosed by
w1 S ana cei 11Fh greabBe bdtesikdSAg Be FEIRIY AJoPtAHAu R RameR, 1 1e (ERORER | o

i ncl udi ng 200%\”@;1@%%[@5 13, 13D, and 13R, as pronul gated by, for exanple,
the National Fire Protection Association ("NFPA 20 Standard 13 (2002)", "NFPA
St andard 18D ( 2002)As,us¢dNiminShe reda " tesiigRial 26 @ 29 willingiunit" e definadiin &NFP4

Labor at oryResidential i rinkl.ers for Fire-Protection Seryice 1626 (Cct
2003 (- UL & Saare 253 E b GthisH don ke RSl Sl PRePEr 17 By PGl or ence
in their entipgthéds, |AEinESHd rd@hik Rousds, Hosdhnd gae ¢RMA{tek HoSpital mokeld @ct or  of
the sprinkler 100 is 25 quantified or rated as a flow of water Q through a

passageway 26 hetels) feindisalg ong opmoremems,grpngedder thepsej of individeaisliyjag together, e

(GPM divi ded t af r .ater. LNt o body 12
i n pounds per ag é“u%gggl? ﬁgﬁgeg%"ég‘% u(rl g&%{@"&ﬂ@f@ﬁc‘g"@“g iﬁan‘é@’ Sg{“st%:rﬁ’garnge
coef fi ci ens orsldépingdidilities eThe esidentigh dwellihguhibgorsallp énchides Hplurahinsstageway 26

and ot her di nensions of the pgssageg\/\@y 26 of the sprinkler 100. 30 The
pendent resi déRmparmens angatioed iohe A Ehiden of Wiy 142 3nand 3R GRED) awhee 14

generally each compartment is a space that is enclosed by walls and cetling. The
standards relating to residential fire protection, includi_ng 2002 Standards 13, 13D, and
13R, as promulgated by, for example, the National Fire Proteétion Association ("NFPA
20  Standard 13 (2002)", "NFPA Standard 13D (2002)", "NFPA Standard 13R (2002)") and
- Underwriter's Laboratory Residential fire sprinklers for Fire-Protection Service 1626
i (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= -% The discharge coefficient or K-factor relates in part to the shape of the
P

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
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extending froma portion of the body 12. The franme arns 14 can be unitary
wth a boss 8 34 that retains an annular structure 16 so that both the frane
arnms 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 plate
20 can include a generally concave or dished portion 22 about the

| ongi tudi nal axis A-A. The plate 20 is also provided with a 5 plurality of

ti nes 24A oriented about the longitudinal axis A-A. Two cl ose-ended slots 40

are | ocated about. 90 degrees with_re C o the frame apus 14. Two nubs
42 and two ?%P@Bﬁﬁf@ Sp‘gh‘f”r?g X cﬁq"éygf%@gﬁﬁ’@h{h&&a%mﬁﬁégp\?ff‘ﬁ““}?éspect to
the frame argguctdre 1BptSVidd DPuitl Aefi&fing bREHHITAS! MRS AhnutdrdguMbRWY6qf Figure 2,
the body 12 has an outer surface provided with a threaded portion 12A and

nul ti pl e- f | apreferplly shthedemofmplete@8. Bhe plag 24 cen insbideia@angrallyt ¢oprave2C. The

t hreaded portion, 12 ref.erabl.y .1 ncl ude t hreads eater th %..i nch
Nat i onal - Pi péhs%]dr %%dofiﬂlﬁ’g“@thgr%gng&%g’f@raﬂﬂ‘g"@' hfhr?cpﬂgtﬁlgﬁhst LR %Q’Wétt'fal at
portion 13B ghftalithof tides 244 otiénted atRdt fhk dngltedinenaage e nTwicltode-aiied B®tsal | ati on
tool. The body 12 is provided with a passageway 26 that extends from an

inlet 26A to48@relgeated at abey 99 deerges Wich resprgt ©obe Fame asaissl 4a-Tvaomubs 43 andngt h of
| th ' The ' t
surtace i opdrblithenlshenlh F4 aicifiodaldd S0 WaRAMPREE AL P 8RR PUEC o

i ncl udes a gener aRleferfihgtathe €rost-stibhd GRledi &P OSEgu@ the Bdde 12hangn buteli nal

axis A-A. The inlet 26A includes a conmpound curved Florti on 26C defined by a
radi used sursPHees nrevidedwith pgueaded portign 424 aad multiplsflat parton; I3 Bonpegteddy

general | yyobel | Uty ?&giﬁgq%?.qu@Hﬁéag&ﬁort-g&?lf@%gfé%gié@lqd@%%hg%eg@rc | s

contiguous to a firs t apere near sur I Spose out the
I‘ongi t udi nal thati'4 irshANdtionalefipe&&haad (NPT " s pacferably % moh-NRINth#@Es. OFhedlat i r st

| ength LPI al ong .t | ongi.t ydi pal gx| cAwith a first taper. angle_a wth
respect to tl?@”?"&r}gﬁt‘@ai‘ %?&Jeafk O_é‘r'fﬁl?{ié ﬁ"l‘ﬁ\@ ‘fqgf‘%?m‘né‘rtnd‘”%f’%ﬁ?qnﬁét nil B¢ _
passagevay Ry 12 FoPideasyith of fasabevydtRhfexlehds TR aff HIEQERASFAGENAY POrtion
26D is contiguous to 25 a cylindrical passagewaé portion 26E at a second end
26D2 of the JéBialongtbelnpeimding@xis ATAeverclongth ofis2bBR onxf inth eTheanlet2fas sageway

26 and the cyli.ndrical ssageway portion, 26E.have _.a.second di ampter D2 of
oreforabl aBietse Ene R PRGE RRe Rkl gishihes ARV 1SRRG SR A
passageway 2@Giinfalyid QURUSCH hchidéd Afcnerale pRAM dxit sRifaR@ispdsbdfades tRor ti on

26F, which is contiguous to a passageway chanfered portion 26G The flared
general |y 30 lprgitydinabasis Aok has a third di ameter D3 of preferably about 110

percent of the s e%@‘i’rﬂet 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 D]1. 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
26F 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, whicﬁ 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
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di aneter D2. The passageway chanfered portion 26G has a taper disposed about
the longitudinal axis A-A to define a conic cylinder. The taper of the
passageway 9 chanfered portion 26G has a second taper angle p with respect
to the longitudinal axis A-A Preferably, the bellnouth portion includes a
radi us of curvature of |less than about 0.1 inches; the first length LPl of
the coni c passageway 26 is about 0.8 inch; first dianeter D is about 0.6

i nch; second dianeter D2 is about 0.5 inch; third dianmeter D3 is 5 about 0.6
inch; convergent first angle a of about 4 degrees with respect to the

| ongi t udi nal ehemderad lﬂemf’hgﬁﬁih@%? treand wperangle n’gﬂbfeéi?eéftoab@ﬁmgi@ﬁi@égﬁ%es with
respect to the,l i i 1.5 A-A an Lkable surface.finish of the
paseagenay 26nar TSRUpAR e HbEh Bpfton i s atbR P e SR PES IS BBl hat

| east these fguti0gsneiiadyihddiritoength NP 1€ et Pasagivag 26ad sbutl.S Glvhy fret

coefficient or rated K-factor of at least 6 and nore 10 preferably, about
6.9. The out | ¥emoieEDhfs shout AfinchksespndidametarDd s a5Peh- 3 mehidhird diamsten 9323
coupled toza k.80 ' ” < . i s contiguous
to the fla? eda%g?gggrlm%éﬁéﬁg@g&ﬁfﬁ&%ﬁ‘%ﬁag%&g%ﬁ gg%?low E%rt\%?@ﬁ a groove 28A
so that an ej bagitalina pxis AgA3the divergehesenandringld (i of abie 4§rdegiees RRKresprdt fowo free
ends of the ejection spring 32 are Cgallja}?el ed to 1?1 the respective frane arns 14

on one of twothsdngtpdiaalaxis Ay apg a syitabiesyriacedinishofithe passagewpp?tofy i ng to
Figures 1 andpReerily 1o6hn 90CmidaRy ARH dehefil GRIPIhE RSt | flat
portion 12B p?%xelmrarotla (g?fﬁen out etr {ZI%B'. %%ﬁgt | east eogngﬁgsr g%ed}%grﬂr#\% oés
vari ous crostheacitévenrent afa taled dischargd ceeffidend or mwwa\K -Facton df lakeleant 6laed more
Preferablg two_frame, ar [Fsg 14 -extend generally along the |ongitudinal axis
and converie PE{RES BAUP DBt her with a boss 20 34 di sposed between the two

frame arms 14. TherRossleBdsmantha spridkld? Q08 b beIfdVil&oH 9 a pludesulpled 1046B. The
tip portion 34A is disposed at preferably about |ess than one inch fromthe

general |y pl awashef Bsathapibe perametenr the washer 3948 senjisnays todheflated plerared at | ess

o 2o bore e e S RO it BRee i Rl v R H s oo
so that the apewboafted®irbthe ghfdve apA 3hd v fiBUNbESK thbgeaivn. spiing 3D agsogded tocl udes
a counterbore portion 34C and an internally threaded Egssagemy 34D. The

count er bor'é péerrpectsdrapecTas Ay oneef traibasrrreiections of B franty, rmi(Fighds and

crtende o 018, e SRRt Ayl o Burd B8 gl el L

| ongi t udi nal &xi ortdenAl 2B prelimite e duilet@hBS The at least one frame arm 14 has various
cross-sections as the arm 14 extends away from the outlet. Preferably, two frame 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 34 A 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



{

30 A heat responsive trigger 36 can be provi ded 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 screw 38 is threaded to 10 the internally threaded portion 34D of the
boss 34. Preferably, the loading screw 38 is threaded towards the outlet 26B
so that the trigger 36 and plug 28 cause a deflection of the washer 30,
preferably a Bellville type, Berylliun1NickeI washer 30 with a Teflon(r)
coating, of ahout

2 h i ts,, the tri 36
is a frangibl esnfﬁmaﬂ%’?ﬁ(‘:?ein“%‘? 3%15 °8ﬁ‘ ed]frg ea%g’lf %38%{‘“&%%“6% ggth 175
degrees Fahr egfigided to%dsataaauw& 2@ a4 &a?&e@a’@epﬁs TRYWHESR LRsd ?@ efle@lidn ¥OT L1 ON

34B of the boss 34 and part of the termnal end portion of the boss 34 can
be flared or dtelwmbcr @om&&m‘xbya@@lé‘rlﬂempe. BegylhumaYicksl saghep 80 withtalikeflbn®s 34.

Al ternatively, e use tor t.h 20t Ih ba 34. 10
Referring to ﬁ?ad’d‘lg fg"koutta(ﬂ%i) g?“ﬁlpé‘f %ge‘?t?‘?gﬂ%gssg’f* %f E@ 24A
and  twenty- tWb%ﬁ{hnedaﬂﬁﬁiorﬁleﬂbea@é%f%mwﬂo@laew175 faegﬂe@sﬁ@dh}éﬁflwal axis A-A
Preferably, eleven tines are disposed at an interval of about 15 degrees

about a senicircul Zhe sremtanplateli‘@tombmnmhaethwﬂse tadl portion 4B gﬁt&rehossﬁmahdav\o

cl ose-ended sl ot sf The o n en hﬁ\tp Aalﬁ E ﬁ osed tvveen ever%

Lines 24A andPEARTBEEBIE] G R T et ont BeBerRb oo ed 50 BQATHAME ¢ he
central porti gimMiPlAS2®REMe BOES I NARERNIVEN,  REcAERd IRUS r@hinithépRteat e  20.
Each open-ended slot 24B has two wal s 24A1 and 24A2 extendi ng generally

parallel to eé@ﬁoéi!dimsséﬂd spaced over a d| stance "dl " of preferably about

0. 06 inch As sh degree Seg A e e ure 3B,
th two qﬁl s 24 gz%égur ?gh@egmeu %Oln?lhf‘esn?ﬁ%yatw tl(?Sn%l guodgs to a
m circul ar w&dtyiﬂﬁaperﬂ&db@abtsdeﬁla&eﬁedtdbeunh@mginmm BRIE Al- AN Podferhblg,

open-ended slot. The sem circular wall 24A3 for each _open-ended. slot includes
a center | ocakyeningige dspogedatifanniprvgl Qfﬁhﬁﬁdéﬁgeescﬁ@?%@‘ww&f S§c40Tf r om t he

| ongi tudi nal ¥ v»?eeﬁ‘t}i% ax}g f\ﬂ ﬂ%llyﬁgerﬁ%ﬂ%ﬁgﬁs §'e§&é&ﬁtsﬁ)% afpe nde(ilI E:-(f 5@ It

can be seen tha center of n-en 'S Ioca e on t
axi s at 90 deds diepostd bﬂwhheev)ér}abmosnneg' DA setaindecenfignredoh hapemnelesedgdrivinot * b”
is at Ieast 25 65 de%eges fromthe X-X axis; the third center laen ended

slot "c" i'§ aBERKMA theefrlaPoronAnd @R psa portig) rroximste BBF’FTHC‘E’e‘?fI the
open-ended sl oy ‘Ech-bfentdn@et s1g24BA05 868 wall 4 A1 zfntd@4A9‘%me’ﬁHmE eﬁb?ﬁﬂf ended sl ot

"e" is about 30 degrees and the sixth center of open-ended slot ™I" is
about 15 degr @elleForeadnatherand dprgedeer gdistance Gfl" ofiprefdrattpatitut 0 Réinshes: e t wo
open- As shown in a 90-degree sector "I" of the plate 20 in Figure 3B, the two walls
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 "&" is about 30 degrees; and the sixth center of open-ended slot
"[" 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, ¢, d, e, and f'in

each 90 degrees sectors. For example, sector "11" is a mirror image of sector "1" with

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



ended sl ots 24B whose centers, as delineated by LI extending to "a" and "c",
are closer to 30 the longitudinal axis A-A than the remai ni ng open-ended
slots 24B b, ¢, d, e, and fin each 90 degrees sectors. For exanple, sector
"Il is a mrror image of sector "1" with respect to the X-X axis so that
open-ended slots 24B "j" and "I" are closer to the 11 |ongitudinal axis A-A
sector "Ill" is a mrror imge of sector "II" with respect to the Y- axis so
t hat open-ended slots 24B "1" and "n" are closer to the |ongitudi nal axis

A-A; and sector " IV'.is a mnor jnmage of sectar "I" wth respect to the Y-Y
axi s so that opEMIRALEY Ashiseeton B isgmigiqgimage Ozﬁi'é’“{f! Hs withrespegiée the i t udi nal
axis A-A 5 THRSE tmt%f;a{.alﬁgd%ﬁm el e SredlodeP & th g;g.gt@a%] aﬁ@@ﬂ}\ﬁ%ﬁled

slots 24B, an portions of the frame arnms 14 of the ector asse y 18
are the neanseftor "IViisd mirtowimage df seotat."I"Fuittt teepecbioghe YHE axie so that dpeatendedls al | ow
the sprinkler 100 to nmeet the testing requirenents of UL 1626 (Cct 2003)

i ncl udi ng a W% ?@%I“f i HF§1(°P‘?r6‘E1f}ieg?PgE &Pal iS4t rated in Figures 4A and

4B for varj ous COvEcagsieft28 desipifRatiits of AE tiREAIN, Bpenlbndef Slots 2B, R 18 feet
and 20 feet by 20 fggffgl.%eUnderet isategto, asl promul ggt edegy Ssecti'on 27 of UL

St andar d 1626&oftidnts 020G rame dries e thepdefiectdeassémblydi® ae themy@nefir t o det er ni ne
the vertical flujd.digtrihbutjon of any . sprinkler suitable f t he protection
of a dwel | | ngitipyting i & 5iheofs. #f Hhsint frebfes aonaine rgeidre 08 st fisen
sprinkl er 10QestinB@ediurehizkisF ULO0G25 %OR'Z@Q%ﬁn&Mﬁﬁg & vefiel19luiPdis@bataeRge 15
area CA at one-half the coverage |ength or wdth CW (Figures 4A and 4B) of

t he cover agellusteated in FighiresAst and 48 for varigus icogragedress suchrasafor oxampie, il8 fagkl i ver ed

to the sprinkl 00 i.fied flowrate with the sprinkler 100 being
tested vi{a{J a%gﬁ@-ﬁcﬁc%d?pttgertﬁgﬁﬁfetfli'arret er pipe. Water collection pans of

ohe-square foot aremleafifs RhagSsoMAlghBE bY Betion 22@RUNSStaridag] V&b l(©ctdooshe t est
area so that the top of the pan is six feet, ten inches below a 20 nomnally

ei ght feet hehgtest Poydasiospn grranesmentde determinerthe varticaltfluad diskibutien efegy i s ten

m nut es at I C ' Ny r wetted to
within 28 }Mr}g@ gkslgg#%ﬁfgng #’}n%e"m’ﬁ Fﬁ;d\g%@gﬁ{gdﬁ g@%@%%ﬁ%&%aogﬁwmere t he
cover age ar earesilentintpaident spaakienf00] the siprinkier Wal isSplaaed ovéren ovitet efh cuvelagat | east

cach of ¢ 1. 1561 Cad PR LoV e L e st COY G Shand Bl b ot
Fhe. Spr i nkl or Lo Bgo R R R g R g R e P PR Ok e
times the | eHifxdtagpecified il Fatelith thedpihgklern@0 beingtestadrviod onmineh sngemalr ea CA.
diameter pipe. Water collection pans of one-square foot area are placed on the floor
against the walls of the test area so that the top of the pan is six feet, ten inches below a
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
f 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 24 A 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 onented along an axis X-X generally

perpendicular to a plane defined by the two frame arms 14 and the longitudinal axis A-A,

12



Besides the utilization of the plurality of tines 24A for verti cal
distribution of fluid, the dished plate 20 can be optionally provided with
three other fluid flow 30 nodifiers: (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 arnms 14 and the longitudinal axis A-A, 12 and (3) a through
opening on the sane axis X-X. A mnor image of these flow nodifiers are also
preferably provided with respect. to the Y-Y axis. As shown in Figures 2 and

3A, the wall 86 3olly biids A SIS Sadlrmof KhERAT didle g Lhe di shed

pl ate 20 betwee oser to ongl tudi n axi s 5 A and a
second end ormedified amscaﬂ;rbgermyroﬁrdemmeeépeaso therdd-YF axis.t her away fromthe

| ongi tudi nal axis A-A al on Ian(g defi ne}(i 83/ ﬁ (feae X-X and A-A that
i ntersects anot her™S SBP¥R&: 72 3nhyAdhe wal-olfagh gt the glosqigaded pted@nded sl ot

10,18 Rrovl defdls frtEh il o ﬁﬁedggitéﬂf@ét@@lml%yﬁr@gnﬁﬁﬁiswﬁ R IohdIRafAPS3s T slots

r' and "s" towards t git XI's to define an arcuate ge or pie
shaped se@i QNandﬁamoomdemlmfenteheadm]_ly\w(dyfvaiﬂth@ﬁerMerjdivayrfmnctMSe ended

| ots 40 f th | - t nf 4 t
Second ond spRENCRRCH AeA ARTEF PBF FHBEOPY B GO A-ArS TERATS BPUSF 1| nes
24A The | en,gma findd 5y SeOY-9 S hORTh S0l A8 Gl @?ﬂwlﬂ:)éd%%%e@fm)@ and A-A)

is preferably twice as great as its wdth. Proxi mate the second end of each
slot is a nubieclmeatéﬂﬁe' extemsionQofithe edges afsjots U hnd 'é"nawaaguﬂhaﬂartgyuehnaltahm to

def | ector d refer a 15 cylindrical_ .pr tIOI’lth

t owar ds t he o‘%&“ ?}éﬁﬁeﬂf’@gﬁ%ﬁ’ﬂ Shapedseetjon; Apayti g’f‘ ﬁ’ﬁcﬁlf“éeid ‘%"3 %ﬁ ﬁ gl ot 40

is a throygh-@peRseendd sIAs 4ehp&\shﬂg@rédhﬁmpb @libsé’bﬁd&d‘%ﬂot%h&nﬁ?ﬁ@&?a&%ﬁt@ce 20B

V\{ the deflector plate 20 in Figure 3A, the center of the nub is aligned
t

h both theth@swged m@oﬁavﬂchdmpgﬁmmesp@tmeterrdéﬁaedclaﬁﬁleplmhtr rétingsr2ddgh- openi ng

ol ose- ondet pByguALRt BRERE 93Rosh Ry ReldokbRIS s ox ol PR gttty

degrees with msqwgteatasmmciﬁr errfexlmamheubwﬁna;hoaeschalldtgmdutﬁmﬁmetdne axi s
B-B of the fire protectiaon pip 10. Although the close-ended slots 40 are
i |lustrated a¥? cHebhany spriacs BFF&“ ity om) té&ldéﬂeclt@r 3p anfds @esfedve assenbly

18, the ci é)se {1 l} e%tnﬁﬁ"fhatgﬂ ﬁ&;qan%ﬂggﬁ%uﬁe A B i R EE Firdte ﬁ&”of he

def |l ector e nubs t hrough- openi ngs can a
provi ded on témhs&paemle@.l shetr#0es a through-opedinghdt her  separate nenber.

PreTerably e O Regsniet et elagler 4o Loum s aperduciglap, om
long as Figure 3A, the center of the nub 42 is aligned with both the close-ended polygonal slot
and a center of the through-opening 44 along axis X-X. Moreover, as 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 %2 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
13
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its length with its center |ocated at | ess than one inch fromthe

| ongi tudinal axis A-A, and the through-opening 44 is a generally circul ar
t hr ough- openi ng 44 of about the 30 sane dianeter as the nub and | ocated at
|l ess than 1/2 inch fromthe longitudinal axis A-A 1t is believed that the
features of the nubs 42 allow for conpliance with the operational test of
Section 22 of UL 1626 (Cct 2003) where the pendent sprinkler 100 is 13
actuated adjacent to a unactuated second pendent sprinkler 100 |ocated at 8

feet fromthe ted sprinkler 100. parti. gyl while the first pendent
spri nkl er | s aatugtetia?g‘f%wfq ypagfuateq secgpd B‘%‘idﬁmél’“‘ﬁ%?rg 0dppated;at & feet Epmdhg

sprinkl er Qgtgﬁtg@%mﬂﬂ&"i@@t Inf Pt Uathiledhe Bfst faé?ﬁent%ﬁﬁﬂgg- Pﬂﬂgl%?%n%ﬁﬁ ignkl er

100 as the se sprinkler i's being exposed to heat s provided
for in Subseat iQmps@oﬂnmfe mﬁmgﬁtd(eﬁmpnﬁﬂ%mo Qénn(&p}'ﬂvelxtlthai@ﬂlajloflﬁﬂthp& g or

greater, it is bglie ed th (ﬂf Uldf oW dJaII al o urfaces of
the defl ect orf®P8d P f § PR PP&E@PS%E‘B& exPYsEA E"g%ﬁ by t he
hubs 40. Qonsaegtbe,mehxf@r mtyubacmtm DUPSL 4626t §MMAa§pﬁMtlha€9wml sig or

projections, any surface irregularity on the defléctor - 16 suffici ently | ar ge
enough to cagsester) ibiy bebgenddbat e thiid flowing rpdidbsalens tb¢ surBioesgafithe daflector b‘fr eat er,

woul d oper at reven ting of ad acent .s | ers 1 ocate

foet i het he e PBEEETSIogHY b rBived feVolepitin )Pt ApsSio% cofidtheiivayBlle Wt hout
the di m ni shig@nutisR@ aff %%'a&’@ﬁﬂﬂﬁcﬂfprdj&%oﬁé Wh¥lsi#fasé fdelgﬁfah%’brﬂﬁ& 8&leBtopr OVi ded
by the deflector assenbly 16 The nubs 42, however, are beélieved to have

m ni mal  ef f edsulfivienti [drzaenough o qapss igvoseparstion etfhiidipressune of b@QaB%Em@s

b |1 b | 1 F | 20
%Eoiﬁqaﬂte'r@ | Yt ol ofPiid vo AL ddfckhNTERicters 0SB itk 151 © 2

de of bronzg thd diRkcorsiof He plile defifedBy thaxex aﬁtAAfmmgthaat oty disihisdig and a
second plate surface 20B facin The pl anar wor kpi ece can be stanped or

deep drawn t Sheeldertivenessef tb%ﬂ%lg\ﬂ@trehutlawﬁf&m poyied Gy therdeBactosrspeantin ko f i r st
and second supf, %&ﬁ&% fﬁ&%@?ﬁﬁlﬂeﬁe%rtam\gﬁ mirfmA dfek to ttﬂfﬁﬁﬁ%ﬂstfi%&ohon 21B at

a first taper a roximate a centr portion ate 20. The
first taper matt'emmﬂﬁﬂﬂ)rassumsmhsgnml@lieh)val(mqnsdgtd taper portion 21 C at a

second ta er angl 02, Whl h is contigyous to third tape 0 |on 21D of
the pl ate5at a thﬁ%‘ﬁ. SRR ﬁlj‘ieel dhea fﬁﬂﬂatlﬁw&%ﬂa@ hege Eﬁfgr Y the annul ar

plate 20 has @rhLg %ﬂh%ﬁr@ul%%‘@@&?ﬁl@ﬁ%nar%&’kbﬁ%& ﬁxa@il@%f%ﬁﬁﬁ@%ﬁtﬁ&’ﬁh‘%d portion

21C, which includes first radius of curvature about 25 a first centerline
ext endi ng or tilegonehce d0A Hacihg thy quildi 2643 anshd sscohdAlatd hefaanaﬂﬂ!éamrmaataa 20

| nol udes a sefiond. Fadi ye, of L VALULS R4 ARLFd fEvLl dobBRELESRYT 1T on 21D

configuration where 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
{ 6, which is contiguous to a third taper portion 21D of the plate at a third taper angle 9.
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 dispesed 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
14
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second centerline generally parallel to the first centerline. Both of the
radii of curvature for the surface 20A are di sposed about the | ongitudinal
axis. Each of the close-ended and open-ended slots can extend fromthe second
taper 30 portion 21Cto the third taper portion 21 D. The nubs 40 can be

| ocated on the third taper portion 21D while the through-openings 44 are

| ocated at the proximate junction between the central plate portion 21A and
first taper portion 21B. Preferably, each of the first 14 and third taper
angl e 01 or @gd thirdfppgrtanglerd, ok f3 isabent adiss maerifde d§fespectrotheeXX ®igands and
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pans are pl aqed 208 rehlifes HAMPIMeldRadpriniiaB) 80 d drbibcie LOSBIMERL | ve area

so that each square foot of the quadrant is covered by collector pan of
one-squar e f oab fowrgmadrafswithahelsprinklep i 0hplheed sn thelventengf thé quadentsdHVedt or pan
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general Iy fl oflatcéilihg Dgtheftest ArcacPigaleaide Fiiedvadganda CAcis gemeally @é pfddubtd

coll ected i s about O'OZidﬂ'gl | ons. per. m nute per square foot for any of the

col l ecti o¥ peid coxaragn Widiat Whanddgnath Chanchy ssufor examule 18 dpet bxA8 feehpr 20fset
d f i j f
quadrant Tt ngoRing %e'lé%%g{lfPf&éﬁu&%dtﬁﬂﬁigggé;?lg?r!tﬂﬁkﬁe-ﬂﬁhh%%g@eg@reiln erV\at er

or a suitable’fire tighti urd’r's supp e selecte 100

at a desiredCL andthemtidithtWeés ggneratik bee-hdl Dlie beterggetvadthaiWy whera eanhesquare h

internal di ar%;[)teorf tl?ej (?u%d\rlgnE 12 covered by collection pans of one-square foot area with the top of
each collection being about eight feet below a generally flat ceiling of the coverage area

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
16



25 a T-fitting having an outlet at substantially the sane internal dianeter
as the inlet 26A of the selected sprinkler 100. The duration of the test is
twenty-m nutes and at the conpletion of the test, the water collected by the
collection pan CP (as delineated by the square like grid) is measured to
determne if the amobunt deposited conplies with the mninumdensity

requi rement for each coverage area. 30 As utilized in this test, the nub 42
is believed to allow the break up of the flow streamextending fromthe

apaci g bet Wit D0pF miReits® prefaelofiisReledio payel saulodih muis”or 1 1626
15 (Cct 2003)gistrltiftior o0saRe RAtRUerabdiresSrpehdiRelat @URE frie RiRY 4l eTHe@lose-

sufficient fluid distribution over the test coverage area perpendicular to
the frame ar wadedslotthemEr 484 ondhfrseonsend ofershrlopedided slotsialsosertpitesiod of
each cl osed ended. I [ es £.0 o1k 1nkler. 100 neeting the
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m nute of water TFrthér, A ighetiscadrthatalic festres Hésaribddlabpoe fidelafie tosheldé¢fiecionch
gauge fed to the inl etl 26At\ SO Ihiatt a sufficient densi t1 of water ifs &rovi ded
to a cover ageSsmbly b allowsithesprinkler to prawde g Haw ratg of k9 gallogs peryminutgiof yater

h . | d. . . M
ori zont qgesta?%%}eéég{}réQﬂegﬁﬁ{,}ﬁ(pﬁouyhsﬂe?g&%aﬁée:}méhe I 2ed t6id n%?@&%ﬁ%{fo al | ow

f_,eat ur es above in relation ctor asse
t'he spri nkl ersuffictenp density ef watkt is\provided tod c@2ragalatearns 1H et by hiifeet wtderbatht essur e

of less than 10 pounds,fed to. 15 the inlet r cave rea of 20 feet by
20 feet undert%%b‘?"ﬂcac‘ fiRd E}@?%OP%%"SHPP&PHBHS%&_&%@&(g’f}é(ﬂ%& Birtieomors. B O 1626
(Cct 2003) . BeshifddedciBe®RUR iflR3%ioh i e ibdctbr @b hiblOLH 18 alicdsthe spritklepal fire
tests can also be performed in accordance with UL Standard 1626 (Oct 2003)

for the pref eppervideenbbourateof 22 gallongper minue atra predsnseofless thon 40 paungledesito can be

ilized wthin. iLth 1 hal |y el ght  f al Ly, hori I
it oot | Tho SRBTeRA G sey fon e Al B8R 20Tk Uhocs BB AP UGt R o BRI 77 o

sprinkl er 10Qi@dButionitests sAPE62E (Wce3003Y)., four different |ocations to

specified tenperatures. Details of these tests are shown and described in UL
1626 (Oct 2003). Besides the above described fluid distribution tests, actual fire tests can also be

performed in accordance with UL Standard 1626 (Oct 2003) for the preferred
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
f specified temperatures, Details of these tests are shown and described in UL 1626 (Oct
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
16
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In addition to the design features the preferred enbodi nents that allow the
25 sprinkler 100 to neet the testing requirenents of UL 1626, the annul ar
plate 20 of the sprinkler 100 is provided with the dished and nmultiple
tapered portions that are believed to allowthe preferred sprinkler 100 to
be used in at least three different nounting configurations such as, for
exanpl e, a pendent, recessed pendent, or conceal ed pendent nounting
configurations. 30 In the pendent configuration, the preferred enbodi nent can
be installed T4 ' - bl f ae 10 the
outlet 26B i s&g%%ﬁf&&pggﬁ%&jﬁ lﬁgtggsmfﬂﬁ%mn sceﬁesﬂg ﬁﬁ%mﬁ%@& ?@%g%g%dhpendent
conf i gur at i orany bhevdricad dirpdtivhe Iis the kaeal2dpendentichefigut&igie fHedeflatordan be about
1.4 inch fromthe ceiling surface with adjustnents of/< inches in any one

vertical dirdeeatedpt abgut viach Bppdhs e esHasst configuration, the deflector is
| ocated at about 'f .4y | nlHag; f;ﬁﬁb dter ' d that the
preferred enbodi ﬁ%ﬁghlﬁ%%ggﬂgﬁgﬁrg@néﬂgﬁgmﬁg I rssf éeﬁﬁgls%)%gl'ﬁ?l}lgl sprinklers
100 with & K-redidéntinl spriekliessr]00heth K Jadidragreatathanet. Uthetcanrbeakéd inhilelee nount i ng
configurations. This | tiple unting capability.of the preferred, enbodi nent
i's believed t’B°‘B’é‘“&8?RTTlﬂ"¥d Bﬂs%BméEh\‘P?er‘BO %QER%HWB ey "r”%?é"_g’@g‘@’e&he type
of sprinkler Sé!ikv@@to%%vﬁ:ﬁ?eﬁﬂé ﬁ%r@&r&é&ﬁoﬁ&éﬁ%@ibé&ﬁu&%ﬂeh‘ﬁ%ﬂﬁ?ﬁﬁiq
requirenents of the system designer. 10 Although the preferred enbodi nents
are provi ded santh usedwegdrdless offthe azsthetice and fuatctional tequigerndngs afishé sylstear 100 to be
listed for installation in any of the three nounting configurations
di scussed aboV&8"tthe features described herein can be utilized in various
conbi natif@ns wth @tlﬁ)lﬂ?h el fRéfeR@PdmIRSd ket Wi b pRvided Qathel vakifyaddathriogn to
provide for a residential sprinkler in accordance wi th applicants' teaching
with regard talomsdhempeiniler £Qf toedistsd frrnstallatiorirany of therthree froantirgrbi nat i ons of
features can ol sou60 RIAVLASH oM YAEE I 00) Ror€ACH, BF ERGIG, LEALNTes Lo
allow a' /< i neh eHFedse gf)srl n]m er Boé‘y W CH T ReSECVAP PEHTOMS 'R OB 1 i st ed
under UL 1626cdnBitatidROwith atspankierbod 6T R pvhak ighgtep tesasled Bodf tolpssde fohan 10
pounds per squaretjﬂch, auge for, a coverape area of at |east 324 square feet
| %Wg

and i nst al | egsifentiaksingler Fbacgprdanaqrpih applicantstieaching withregarddo fhe prefeged
ol ati onoh p. apdEle DB 8 ARl fon o ERAA AR be PEBBI EL 21 bl ate
20 as a funct variatiods ih leach ofdbak feturestp alléwve a duimble thredded spradkler Bddy witivthgsen t h
variations in the w0 be ek ess Ui frb' B8%003f bt o s Spersting Frcsaurs of logs
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 6,, 8,,

and 0; for the dished annular plate 20 as a function of the installation; the number of tines

p—

24A along with variations in the width between the tines 24 A, radius of curvature and
location of the terminal portion 24A3 of each open-ended slot 24B; the nub 42 canbe ina
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-ended slots 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-

17



| ocation of the term nal portion 24A3 of each open-ended slot 248; the nub 42
can be in a configuration other than cylindrical while its hei ght above the
pl ate surface 20A nay 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 |arger depending on the targeting of fluid spray below the deflector 20;
the cl ose-ended slots 40 may be offset instead of being aligned wth each
other along the first axis X-X; the chanfer 40A of the cl ose- ended slots 40

can be ol (hfigh A3, B Al LRleufhs I LRGN LAPRL pBOLE 008 i on of

9}
taper angles hr o .can In on? ura |on o er than

a right ci rcmﬂoafthefphﬁalwbhtmesamathemnbs412 éahebecarpeﬁﬁm&eqid separdte nidhtber
t hr ough- openl&g the |ocation of the through-opening. 44 at a | ocation other
than al i gned folfedorheat tomasds tasmentigt oise\ddespsusacy WeEHaDY; wyriatippeinghose- 17

ended slots 49amh@ﬁlgl%g§%ﬁ%p@5a aggﬁ%tlégggwgz gu@ps%%vﬁg& ggctahex{)&sﬂuﬂn a_menber

separate fromt can portion of
t he separ at e pasapel6 intladohgdhoapdranglet owat [Bj&aﬁﬂtmn@ut thetrdse-squtions afeach surface

irregularity; variation |nth e| atji.onshi tween the dianeters D, D2,
and D3 of var¥8farRetheishipe afthehpss ?4 Ydts O‘iﬂag%ﬁgaé"%oﬁhﬁ@i“ﬂﬁl%g? elyafoer

angl es a and gpscal 3 bAbIbENS ahd HeRGieif BSHIGHAR biap 28 ehn 53 le hiATE gaUM  Lhe

shape of the boss 34 and its location re atl t he out et 26B; t he type
of seal 30 orpaphpe2®8 and the extent in which the plug 28 can protrude . into

the fluid passage, 2 Fi nal | capse the preferred s of the
sprinkl er 100 ar e%é&‘?ﬁé l?%a‘ﬁﬁél}s/"pri@ fmbgdirp ‘brléﬁ ﬁ?ng&?é'é’t efQBAF red by
UL 1626 (fgct a%Q)Q@f)epe?ﬂaﬁnﬂfc%ftéfs%&lnf’eﬂm??‘ﬂmnﬁﬂg%Octéﬁ0@3ﬁmeepr&f9rrgferhboﬁiﬁnﬁ&t§3y a
listing authority, 'such as, for exanple , for design and installation as

a resident i alaré abletodysrlistdd tora listing dvethomfe,obuplnassémexmpls, l@L,zfondJeswl anFPA 13

(2002) . Wtht featu rre od] lled in
any one of ‘H*r@gﬂ%a“ﬁ %Feé‘ﬁ(%h%gﬁg é&f? ?'aﬁ’rﬁngl“f %%g ?ﬁ%ﬁ% #]é‘i{l al fire
protection sygoe) With théseaaﬂ@fedam@@em@erhmné&s can3de 1ﬁ§t§l]éﬂ38aﬁ)2&ﬁ%)f at | ower
m ni nrum desi gn pressures for de5| gn protection area of 324 square feet or

great er. Consbigadiffergnt meuntieganfigpationsnis aresidential fére pootectiongierarity sl ot s and
tines are, regcg %—ch “]:]ﬁlﬁ\}w‘@rf? lggﬁ%nﬁg?k{(glﬁeﬁﬁéhﬂgw n{rHlannQP(xe es@n H&?ﬁ(ﬁsq’ e ar €a

of areS| ntla wel' i ng uni prinkler can

accordance W desigh lpstettion aEdlotf B2hsquibireadtiop prebtel- Conséuahtdy tat Emst,ﬁmmhla:t i on
Standards 13, 20 _13D and 13R to provide ?é)hutable densjty for _a m nimum
desi gn preSSlRI@eaP aag;ar, giots apg tingsase pretesaly b meaas OHQH‘-"é’&H@% WHEVer 23 desi gn

protection ar&gedage ALLPYE 2 A ey BWEIHEERt so that the sprinkler can be installed in.
accordance with the 2002 Edition of National Fire Protection Association Standards 13,
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 percent 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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CLAIMS

1. A residential fire sprinkler for connection to @ipg system having a fluid supply so as
to locate the sprinkler centrally over a coveraggan at least one of a first fluid distributiast
and a second fluid distribution test, the coveraga in the first fluid distribution test including
at least 324 square feet or greater sub-dividedfour quadrants, the coverage area being
defined as a product of coverage width and lengtigre a length of one quadrant is about one-
half the coverage length and a width of the onelrpra is about one-half coverage width where
each square foot of the quadrant is covered biysaset of collection pans of one-square foot
area with the top of each collection being aboghtieet below a generally flat ceiling of the
coverage area, the coverage area including ingbensl fluid distribution test non-porous walls,
a second set of fluid collection pans of one sqf@searea being placed against the non-porous
walls, the tops of the second set of collectionsgaging six feet, ten inches below the generally
flat ceiling, the sprinkler comprising:

a body for connection to the piping system defirangassageway between an
inlet and an outlet along a longitudinal axis vtk outlet closer to an area to be protected than
the inlet, the passage including a rated K-fact@tdeast 6, the body including a portion having
3/4-inch or greater NPT threads formed thereon;

a closure positioned proximate the outlet openmgssto occlude the
passageway;

a heat responsive trigger that retains the closuoeclude the passageway;

at least one frame arm being coupled to the baaly; a

19



a deflector coupled to the at least one frame arhspaced from the outlet
opening so that when the trigger is actuated, dilector provides adequate fluid distribution for
the protection of a dwelling unit, the deflectocluding:

a first surface that faces the outlet and a sesanfdce spaced apart from
the first surface;

a plurality of tines that extends away from thegibudinal axis, the
plurality of tines being disposed generally abdt lbngitudinal axis; and

a plurality of slots formed through the first asetond surfaces, the
plurality of slots comprising 22 slots, each statluding two generally parallel walls between a
first end and a second end to define an openirgndiig along a slot axis generally
perpendicular to the longitudinal axis, the slasamtersecting the longitudinal axis, the pluralit
of slots further including two close-ended slote two walls of each close-ended slot
converging towards each other at the first endthadecond end to define a polygonal
perimeter,

the deflector being spaced from the body suchvitnain the sprinkler is
connected for the first fluid distribution test athe fluid supply feeds 10 pounds per square inch
gauge (psig) of fluid to the inlet and is allowedlow from the outlet upon actuation of the
trigger for a duration of about twenty minutes othex coverage area for distribution by the
deflector and a portion of the at least one frame an amount of fluid is collected in any of the
first set of collection pans at a density of ab@02 gallons per minute per square foot and no
more than four collection pans for each quadrasgive less than 0.015 gallons per square foot,
and when the sprinkler is connected for the sedioimd distribution test the fluid supply feeds

10 pounds per square inch gauge (psig) of fluithéainlet and is allowed to flow from the outlet
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upon actuation of the trigger for a duration of ati@n minutes over the coverage area for
distribution by the deflector and a portion of dtdeast one frame arm to impinge the non-
porous walls within 28 inches of the ceiling, ancamt of fluid in the second set of collection

pans that is at least five percent of a flow rdtatdeast 17 gallons per minute.

2. The residential fire sprinkler of claim 1, wherée deflector further comprises:
a nub located proximate the second end of eadfeafto slots, the nub

projecting towards the outlet.

3. The residential fire sprinkler of claim 1, wheréie sprinkler is connected to the piping
system and the fluid supply is of less than 8 pgymer square inch gauge fed to the inlet for
distribution over the coverage area, the coveragg farther being a generally square coverage

area in accordance UL 1626 (October 2003).

4. The residential fire sprinkler of claim 1, wherée sprinkler body is configured for a
minimum design pressure of less than 14 pounds@qeare inch gauge so as to provide a
suitable density in accordance with the 2002 EdigbNational Fire Protection Association
Standards 13, 13D and 13R to a design protectie @rabout 400 square feet with a maximum

distance of a generally linear side of the desigiigetion area being no greater than 20 feet.

5. The residential fire sprinkler of claim 1, wheréie sprinkler body is configured for a
minimum design pressure of less than 10 poundsqeare inch gauge so as to provide a
suitable density in accordance with the 2002 EditbNational Fire Protection Association
Standards 13, 13D and 13R to a design protectee @rabout 324 square feet with a maximum

distance of a generally linear side of the desigiigetion area being no greater than 18 feet.
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6. A residential fire sprinkler for connecting to ipipg network to protect a residential
dwelling unit having a plurality of compartmentsdefined in accordance with the 2002 Edition
of National Fire Protection Association Standar8s13D and 13R, the residential fire sprinkler
comprising:

a body defining a passageway between an inlet amdiet along a longitudinal
axis with the outlet closer to an area to be ptetkthan the inlet, the passageway having a rated
K factor that is at a minimum 6;

a closure positioned proximate the outlet openmgssto occlude the passageway
in a unactuated position;

a heat responsive trigger that retains the closuoeclude the passageway; and

a deflector assembly that distributes fluid fedn® inlet at less than 10 pounds
per square inch gauge over a residential covenagedd at least 324 square feet and a density of
at least 0.05 gallons per minute per square feenvine heat responsive trigger is actuated to
permit flow through the outlet, the deflector asbgnincluding a plate centrally aligned with the
longitudinal axis, the plate including a pluraldj/slots arrayed about the longitudinal axis, the
plurality of slots comprising 22 slots, each slefiding a slot axis that intersects and is
perpendicular to the longitudinal axis, the bodg deflector assembly providing for the
residential sprinkler to meet a vertical fluid distition test requirement and a horizontal
distribution test requirement under UL 1626 (Octab@03), the body includes a pair of frame
arms spaced apart along a first axis perpenditoltdre longitudinal axis, and wherein further
the plate includes a pair of through holes disp@dedg a second axis perpendicular to the

longitudinal axis and aligned 90 degrees relativihe first axis,
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wherein the vertical fluid distribution test rergment includes the
residential sprinkler installed in a test arrangetieaving four walls, a floor and a
nominal eight foot (8 ft.) high flat ceiling to deé a test coverage area equal to the
residential coverage area with the residentiah&per installed beneath the ceiling
coupled to a one-inch internal diameter test pipe residential sprinkler being centered
over the test coverage area at one-half the widtheolength of the test coverage area,
the test arrangement further including a first ality of test pans, each having a top
defining a one square foot (1 sqg. ft.) collectioeea being located on the floor against the
four walls such that the tops of the plurality et pans are located six feet, ten inches (6
ft. — 10 in.) below the ceiling, the vertical fludtistribution test requirement providing
that when water is delivered to the residentialndqber via the test pipe at a test flow rate
for a duration of ten minutes, the four walls aegtted within 28 inches of the ceiling and
wherein when further the test coverage area isrsgaach of the four walls is wetted
with at least five percent of the sprinkler flonmdawherein when the test coverage area is
rectangular, for each of the four walls is wettathva proportional amount of water
collected in the first plurality of pans that isngeally equal to twenty percent (20%) of a
total discharge from the residential sprinkler tntiee wall length and divided by the
perimeter length of the coverage area, and

wherein the horizontal test distribution require¢he residential
sprinkler is installed in the test arrangement dbel the residential sprinkler is coupled
to the test pipe via a T-fitting having an outlquivalent to the inlet of the body, the
residential sprinkler being centered over thedeserage area at one-half the width and

the length of the test coverage area so as toalihiel test coverage area into quadrants,

23



each quadrant having a length that is one-halfethgth of the test coverage area and a
width that is one-half the width of the test cowgrarea, the test arrangement further
including a second plurality of test pans, eachrgaa top defining a one square foot (1
sq. ft.) collection area, being located on therfleo as to cover each square foot of each
guadrant with the tops of the pans about eight(fét) below the ceiling, the horizontal
fluid distribution test requirement providing thaten water is delivered to the
residential sprinkler at a test flow rate for aation of twenty minutes, fluid is collected
in the second plurality of test pans at a dendigbout 0.02 gallons per minute per
square foot (gpm/sg. ft.) with no more than foungpéor each quadrant in the second
plurality of pans collecting water at a densityabteast 0.015 gallons per minute per

square foot (gpm/sq. ft.).

7. The sprinkler of claim 6, wherein the verticaliflistribution test requirement, the
amount of fluid collected in the first plurality obllection pans is at least five percent of a flow

rate of at least 17 gallons per minute.

8. The sprinkler of claim 7, wherein the verticaliflistribution test requirement, is in

accordance with section 27 of UL 1626 (October 2003

9. A residential fire sprinkler that connects to pipg network to protect a residential
dwelling unit having a plurality of compartmentsdefined in accordance with the 2002 Edition
of National Fire Protection Association Standar8s13D and 13R, the residential fire sprinkler

comprising:
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a body defining a passageway between an inlet ardidet along a longitudinal
axis, the passageway having a rated K-factor that & minimum 6, the outlet being closer to an
area to be protected;

a closure positioned proximate the outlet openmgssto occlude the passageway
in a unactuated position;

a heat responsive trigger that retains the closuoeclude the passageway; and

a deflector assembly coupled to the body so theasghinkler provides a suitable
density, in accordance with the 2002 Edition ofiblzdl Fire Protection Association Standards
13, 13D and 13R, for a residential protection desigea having a maximum area of about 400
square feet with a maximum distance of a genelialiar side of the residential design
protection area being no greater than 20 feethdinly being configured for a minimum design
pressure of less than 14 pounds per square inafegthe deflector assembly including a plate
centrally aligned with the longitudinal axis, thiate including a plurality of slots arrayed about
the longitudinal axis, the plurality of slots conging 22 slots, each slot defining a slot axis that
intersects and is perpendicular to the longitudanas, the body and deflector assembly
providing for the residential sprinkler to meeteatical fluid distribution test requirement and a
horizontal distribution test requirement under W26 (October 2003), the body includes a pair
of frame arms spaced apart along a first axis pelipalar to the longitudinal axis, and the plate
includes a pair of through holes disposed alongcarsd axis perpendicular to the longitudinal
axis and aligned 90 degrees relative to the fiis, a

wherein the vertical fluid distribution test reqpment includes the
residential sprinkler installed in a test arrangetieaving four walls, a floor and a

nominal eight foot (8 ft.) high flat ceiling to deé a test coverage area equal to the
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residential coverage area with the residentiah&per installed beneath the ceiling
coupled to a one-inch internal diameter test pipe residential sprinkler being centered
over the test coverage area at one-half the widtheolength of the test coverage area,
the test arrangement further including a first ality of test pans, each having a top
defining a one square foot (1 sg. ft.) collectioeea being located on the floor against the
four walls such that the tops of the plurality et pans are located six feet, ten inches (6
ft. — 10 in.) below the ceiling, the vertical fludilstribution test requirement providing

that when water is delivered to the residentiainier via the test pipe at a test flow rate
for a duration of ten minutes, the four walls aretted within 28 inches of the ceiling and
wherein when further the test coverage area isregeach of the four walls is wetted

with at least five percent of the sprinkler flonmdawherein when the test coverage area is
rectangular, for each of the four walls is wettathva proportional amount of water
collected in the first plurality of pans that isngeally equal to twenty percent (20%) of a
total discharge from the residential sprinkler tntiee wall length and divided by the
perimeter length of the coverage area, and

wherein the horizontal test distribution requiremehe residential

sprinkler is installed in the test arrangement ghelh the residential sprinkler is coupled to the

test pipe via a T-fitting having an outlet equivlé the inlet of the body, the residential

sprinkler being centered over the test coverage arene-half the width and the length of the

test coverage area so as to divide the test covenag into quadrants, each quadrant having a

length that is one-half the length of the test cage area and a width that is one-half the width

of the test coverage area, the test arrangemehefuncluding a second plurality of test pans,

each having a top defining a one square foot (#t3aollection area, being located on the floor
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S0 as to cover each square foot of each quadrémtiva tops of the pans about eight feet (8 ft.)
below the ceiling, the horizontal fluid distributidest requirement providing that when water is
delivered to the residential sprinkler at a tesivfrate for a duration of twenty minutes, fluid is
collected in the second plurality of test pans déasity of about 0.02 gallons per minute per
square foot (gpm/sg. ft.) with no more than foungéor each quadrant in the second plurality of
pans collecting water at a density of at least® @gdllons per minute per square foot (gpm/sg.

ft.).

10.  The residential fire sprinkler of claim 9, wherée body is configured for the minimum
design pressure being less than 10 pounds peresoucdr gauge, the residential design
protection area being about 324 square feet weldistance of the generally linear side of the

design protection area being no greater than 18 fee

11. The residential fire sprinkler of claim 10, wheréhe body is configured for the
minimum design pressure having a minimum design fiste from about 17 gallons per minute

to about 33 gallons per minute for the minimum gegiressure.

12.  The residential fire sprinkler of claim 11, wherd¢he body is configured such that the

minimum design flow rate is about 19 gallons penurte or less.

13.  The residential fire sprinkler of claim 12, wheréhe residential sprinkler is configured
to be installed in a fire protection system hawandeast two identical residential fire sprinklers

for the residential design protection area.

14.  Aresidential fire sprinkler that connects to pipg network to protect a residential

dwelling unit having a plurality of compartmentsdedined in accordance with the 2002 Edition

27



of National Fire Protection Association Standar8s1B3D and 13R, the residential fire sprinkler
comprising:

a body defining a passageway between an inlet amdiet along a longitudinal
axis, the passageway having a rated K-factor that & minimum 6, the outlet being closer to an
area to be protected;

a closure positioned proximate the outlet openmgssto occlude the passageway
in a unactuated position;

a heat responsive trigger that retains the closuoeclude the passageway; and

means for distributing fluid over a coverage arka residential dwelling unit and
providing a suitable density, in accordance with 2002 Edition of National Fire Protection
Association Standards 13, 13D and 13R, for a resi@mlgrotection design area having a
maximum area of about 400 square feet with a maximistance of a generally linear side of
the residential design protection area being natgrehan 20 feet, the body being configured for
a minimum design pressure of less than 14 poundsquare inch gauge where a design
protection area is about 400 square feet with aimimam distance of a generally linear side of the
design protection area being no greater than a20tfe@means including an annular plate
centrally aligned with the longitudinal axis, thiate including a plurality of slots arrayed about
the longitudinal axis, the plurality of slots congimg 22 slots, each slot defining a slot axis that
intersects and is perpendicular to the longitudaxéd, the body and means providing for the
residential sprinkler to meet a vertical fluid distition test requirement and a horizontal
distribution test requirement under UL 1626 (Octab@03), the body includes a pair of frame

arms spaced apart along a first axis perpenditoldre longitudinal axis, and the plate includes
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a pair of through holes disposed along a secorg@etpendicular to the longitudinal axis and
aligned 90 degrees relative to the first axis,
wherein the vertical fluid distribution test reqpment includes the
residential sprinkler installed in a test arrangetieaving four walls, a floor and a
nominal eight foot (8 ft.) high flat ceiling to deé a test coverage area equal to the
residential coverage area with the residentiah&per installed beneath the ceiling
coupled to a one-inch internal diameter test fipe residential sprinkler being centered
over the test coverage area at one-half the widtheolength of the test coverage area,
the test arrangement further including a first ality of test pans, each having a top
defining a one square foot (1 sq. ft.) collectioeaa being located on the floor against the
four walls such that the tops of the plurality e$tt pans are located six feet, ten inches (6
ft. — 10 in.) below the ceiling, the vertical fludtistribution test requirement providing
that when water is delivered to the residentiaindber via the test pipe at a test flow rate
for a duration of ten minutes, the four walls aegtted within 28 inches of the ceiling and
wherein when further the test coverage area isregeach of the four walls is wetted
with at least five percent of the sprinkler flonmdawherein when the test coverage area is
rectangular, for each of the four walls is wettathva proportional amount of water
collected in the first plurality of pans that isngeally equal to twenty percent (20%) of a
total discharge from the residential sprinkler tintiee wall length and divided by the
perimeter length of the coverage area, and
wherein the horizontal test distribution require¢he residential
sprinkler is installed in the test arrangement ghelh the residential sprinkler is coupled to the

test pipe via a T-fitting having an outlet equivdlé the inlet of the body, the residential
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sprinkler being centered over the test coverage arene-half the width and the length of the
test coverage area so as to divide the test covenag into quadrants, each quadrant having a
length that is one-half the length of the test cage area and a width that is one-half the width
of the test coverage area, the test arrangemehefuncluding a second plurality of test pans,
each having a top defining a one square foot (#t3aollection area, being located on the floor
S0 as to cover each square foot of each quadr#éimtivé tops of the pans about eight feet (8 ft.)
below the ceiling, the horizontal fluid distributidest requirement providing that when water is
delivered to the residential sprinkler at a testvfrate for a duration of twenty minutes, fluid is
collected in the second plurality of test pans déasity of about 0.02 gallons per minute per
square foot (gpm/sg. ft.) with no more than founp#or each quadrant in the second plurality of
pans collecting water at a density of at least® gdllons per minute per square foot (gpm/sq.

ft.).

15.  The residential fire sprinkler of claim 14, wheréiody is configured for the minimum
design pressure being less than 10 pounds peresopgdr gauge, the residential design
protection area being about 324 square feet wéldistance of the generally linear side of the

design protection area being no greater than 18 fee

16.  The residential fire sprinkler of claim 15, wherdhe body is configured for the
minimum design pressure having a minimum design flate of from about 17 gallons per

minute to about 33 gallons per minute for the mimmndesign pressure.

17.  The residential fire sprinkler of claim 16, whierbody is configured such that the

minimum design flow rate is about 19 gallons penunte.
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18.  The residential fire sprinkler of claim 17, wherdhe residential sprinkler is configured
to be installed in a fire protection system hawatdeast two identical residential fire sprinklers

for the residential design protection area.

19.  The residential fire sprinkler of claim 18, wheréhe plate includes a plurality of tines
that extends away from the longitudinal axis, theglity of tines being disposed generally

about the longitudinal axis, and two close-endetsdbrmed on the plate, each close-ended slot
including two generally parallel walls betweenratfiend and a second end to define an opening
extending along a slot axis generally perpendicaar plane defined by the longitudinal axis

and the at least one frame arm, the two walls @ftht converging towards each other at the first

end and the second end to define a polygonal p&ime

20. A method of establishing a coverage area of ptab@iy for a fire sprinkler in a
residential dwelling unit having a plurality of cpartments as defined in the 2002 National Fire
Protection Association Standard 13, the fire speinkaving a body with an inlet and an outlet
along a longitudinal axis, the fire sprinkler inding a deflector assembly having a plate
centrally aligned with the longitudinal axis, thiate including a plurality of slots arrayed about
the longitudinal axis, the plurality of slots conging 22 slots, each slot defining a slot axis that
intersects and is perpendicular to the longitudanad, the body includes a pair of frame arms
spaced apart along a first axis perpendicularéddhgitudinal axis, and the plate includes a pair
of through holes disposed along a second axis pdipdar to the longitudinal axis and aligned
90 degrees relative to the first axis, the methwdmrising:

supplying fluid to the inlet of a sprinkler at lebsin 14 pounds per square inch

gauge and greater than or equal to 7 pounds paresqch gauge;
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flowing fluid from the outlet at a flow rate of leshan 33 gallons per minute and
greater than 17 gallons per minute; and
distributing fluid from the deflector assembly owecoverage area in accordance
with requirements of UL 1626 Standard (October 200® requirements including a vertical
fluid distribution test requirement and a horizémtigtribution test requirement,
wherein the vertical fluid distribution test reqpment includes the
sprinkler installed in a test arrangement having fealls, a floor and a nominal eight
foot (8 ft.) high flat ceiling to define a test arage area equal to the residential coverage
area with the sprinkler installed beneath the mgitoupled to a one-inch internal
diameter test pipe, the sprinkler being centerest the test coverage area at one-half the
width or the length of the test coverage areateélearrangement further including a first
plurality of test pans, each having a top defimngne square foot (1 sq. ft.) collection
area, being located on the floor against the faaltsasuch that the tops of the plurality of
test pans are located six feet, ten inches (610 n.) below the ceiling, the vertical fluid
distribution test requirement providing that wheatev is delivered to the sprinkler via
the test pipe at the flow rate for a duration of e@nutes, the four walls are wetted within
28 inches of the ceiling and wherein when furtlhertest coverage area is square, each of
the four walls is wetted with at least five percehthe sprinkler flow, and wherein when
the test coverage area is rectangular, for eatiedbur walls is wetted with a
proportional amount of water collected in the fp&irality of pans that is generally equal
to twenty percent (20%) of a total discharge friw@ $prinkler times the wall length and

divided by the perimeter length of the coveragaaaed
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wherein the horizontal test distribution requiremehe sprinkler is
installed in the test arrangement such that thialdpr is coupled to the test pipe via a T-fitting
having an outlet equivalent to the inlet of the yadtie sprinkler being centered over the test
coverage area at one-half the width and the leofjthe test coverage area so as to divide the
test coverage area into quadrants, each quadrainighealength that is one-half the length of the
test coverage area and a width that is one-halivitith of the test coverage area, the test
arrangement further including a second pluralityest pans, each having a top defining a one
square foot (1 sqg. ft.) collection area, being tedan the floor so as to cover each square foot of
each quadrant with the tops of the pans about é&gih{8 ft.) below the ceiling, the horizontal
fluid distribution test requirement providing thaten water is delivered to the sprinkler at the
flow rate for a duration of twenty minutes, fluglgollected in the second plurality of test pans at
a density of about 0.02 gallons per minute per sgtaot (gpm/sq. ft.) with no more than four
pans for each quadrant in the second pluralityaofspcollecting water at a density of at least

0.015 gallons per minute per square foot (gpmisyg. f

21. The method of claim 20, wherein the distributimgnprises: providing an identical fire
sprinkler located eight feet away from the bodyd drstributing fluid of the fire sprinkler
without prevention of the operation of the idenltig@arinkler in accordance with Section 22 of

the UL 1626 Standard (October 2003).

22.  The method of claim 20, wherein the flowing comps flowing fluid at a flow rate of
about 19 gallons per minute at less than 8 pouadsquare inch gauge of pressure and the

distributing comprises distributing fluid over avenage area of 18 feet by 18 feet.
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23.  The method of claim 20, wherein the flowing comps flowing fluid at a flow rate of 22
gallons per minute at less than 11 pounds per sqoeln gauge of pressure and the distributing

comprises distributing fluid over a coverage are20ofeet by 20 feet.

24.  Arresidential fire sprinkler for installation insprinkler system designed in accordance
with the 2002 Edition of NFPA 13, 13D, and 13R, $ipeinkler comprising:

a body having a passageway between an inlet andtiet along a longitudinal
axis, the passageway defining a K-factor that & minimum 6, the body including 3/4-inch
NPT threads;

a deflector assembly coupled to the body to distela fluid flow through the
passageway over a coverage area in accordanc&itl626 (Oct 2003), the deflector
assembly being further coupled to a heat responsgger disposed between the passage and the
deflector assembly the body being configured forimimum design pressure of less than 10
pounds per square inch gauge at a minimum desgnrite of 19 gallons per minute, such that
the deflector assembly distributes the fluid over ¢overage area in accordance with UL 1626
(Oct 2003), the coverage area being at least 32dredeet, the deflector assembly including a
plate centrally aligned with the longitudinal axise plate including a plurality of slots arrayed
about the longitudinal axis, the plurality of slemprising 22 slots, each slot defining a slot
axis that intersects and is perpendicular to thgitadinal axis, the body and deflector assembly
providing for the residential sprinkler to meeteatical fluid distribution test requirement and a
horizontal distribution test requirement under W26 (October 2003), the body includes a pair
of frame arms spaced apart along a first axis pelipalar to the longitudinal axis, and the plate
includes a pair of through holes disposed alongcarsd axis perpendicular to the longitudinal

axis and aligned 90 degrees relative to the fiist, a
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wherein the vertical fluid distribution test rergment includes the
residential sprinkler installed in a test arrangetieaving four walls, a floor and a
nominal eight foot (8 ft.) high flat ceiling to deé a test coverage area equal to the
residential coverage area with the residentiah&per installed beneath the ceiling
coupled to a one-inch internal diameter test pipe residential sprinkler being centered
over the test coverage area at one-half the widtheolength of the test coverage area,
the test arrangement further including a first ality of test pans, each having a top
defining a one square foot (1 sqg. ft.) collectioeea being located on the floor against the
four walls such that the tops of the plurality et pans are located six feet, ten inches (6
ft. — 10 in.) below the ceiling, the vertical fludtistribution test requirement providing
that when water is delivered to the residentialndqber via the test pipe at a test flow rate
for a duration of ten minutes, the four walls aegtted within 28 inches of the ceiling and
wherein when further the test coverage area isrsgaach of the four walls is wetted
with at least five percent of the sprinkler flonmdawherein when the test coverage area is
rectangular, for each of the four walls is wettathva proportional amount of water
collected in the first plurality of pans that isngeally equal to twenty percent (20%) of a
total discharge from the residential sprinkler tntiee wall length and divided by the
perimeter length of the coverage area, and

wherein the horizontal test distribution require¢he residential

sprinkler is installed in the test arrangement dhelh the residential sprinkler is coupled to the

test pipe via a T-fitting having an outlet equivlé the inlet of the body, the residential

sprinkler being centered over the test coverage arene-half the width and the length of the

test coverage area so as to divide the test covenag into quadrants, each quadrant having a
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length that is one-half the length of the test cage area and a width that is one-half the width
of the test coverage area, the test arrangemehefuncluding a second plurality of test pans,
each having a top defining a one square foot (#t3aollection area, being located on the floor
S0 as to cover each square foot of each quadr#éimtivé tops of the pans about eight feet (8 ft.)
below the ceiling, the horizontal fluid distributidest requirement providing that when water is
delivered to the residential sprinkler at a tesivfrate for a duration of twenty minutes, fluid is
collected in the second plurality of test pans démasity of about 0.02 gallons per minute per
square foot (gpm/sg. ft.) with no more than foungéor each quadrant in the second plurality of
pans collecting water at a density of at least® gdllons per minute per square foot (gpm/sg.

ft.).

25.  The sprinkler of any one of claims 1, 6, 9, 14] @4, wherein the inlet includes a

bellmouth portion having a radius of curvatureesfd than about 0.1 inches.

26.  The sprinkler of any one of claims 1, 6, 9, 14] @4, wherein the passageway includes a
conic passageway and a cylindrical passagewaygtants with the conic passageway, wherein
further the conic passageway defines a first dianmatthe passageway and the cylindrical
passageway defines a second diameter of the passggbe second diameter being about

eighty-six percent (86%) of the first diameter.

27.  The sprinkler of claim 26, wherein the conic pgeseay defines a length of about 0.8

inches.

28.  The sprinkler of claim 26, wherein the first digeras about 0.6 inches and the second

diameter is about 0.5 inches.
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29.  The sprinkler of claim 26, wherein the passagefuayer comprises a flared planar
surface portion contiguous with the cylindrical pageway, the flared surface portion defining a

third diameter that is about 110 percent of th@sddiameter.

30.  The sprinkler of claim 1, wherein the at least Grame arm comprises a pair of arms
disposed along a first axis that is perpendiculahé longitudinal axis so as to define a plane
with the longitudinal axis, the pair of arms bettigposed in the plane, the deflector including a
pair of through openings disposed along a secorsdesctending perpendicular to the

longitudinal axis and aligned 90 degrees relatvthe first axis.

31. The sprinkler of any one of claims 1, 6, 9, 14 @ddwherein the plurality of slots

comprising 22 slots consists of 22 slots.
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