CONCEALED SPRI NKLER Priority Data and Incorporation By Reference
[ 0001] This application clainms the benefit of priority under 35 U S.C.

119 to U S Provi si t ' ' . 60/ 861, 239,
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institutional or rcial applications or ernatively
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protection sprinklers, ire 110 urd-such as

a water,,gas or the% chem.cal .agent, can be designed to protect a
variety 0‘5’8@{?&%5((?? Lencq i RBWher ci al and residential. In addition,

t he conceal ed-type sprinkler can be nounted in a pendant style
confi gur g, Bﬂicfarlgffkﬁi ceiling systemor alternatively, the 15spri nkl er
can be configured as a sidewall sprinkler for nounting along a wall
sur face. [080REr al The, prédant inwncertdlag deaarally ® frk pideetion 8¢uices khdmsre
obscures the internal conponents from

specifically to concealed fire protection sprinklers used preferably, for example, in

institutional or commercial applications or alternatively in a residential setting.

10 Background Art
{0003) Concealed-type fire protection sprinklers, which discharge a fire fighting fluid

such as a water, gas or other chemical agent, can be designed to protect a variety of
occupancies, both commercial and residential. In addition, the concealed-type sprinkler can
be mounted in a pendant style configuration from a ceiling system or alternatively, the

15  sprinkler can be configured as a sidewall sprinkler for mounting along a wall surface.
Generally, the concealing feature of these sprinklers obscures the internal components from
view. Thus, a concealed-type sprinkler is useful in residential occupanciés for at least
aesthetic reasons. One type of commercial occupancy in which a concealed-type sprinkler is
employed is an institutional occupancy which includes, for example, correctional, detention,

20  and mental health care facilities. Concealed-type sprinklers for institutional applications are
preferably configured to have a tamper resistant thermally sensitive release mechanism to
reduce the opportunity for occupants to injure themselves or others with the internal
components of the sprinkler.
[0004] Industry accepted design criteria exists to minimize the hazard that concealed-

25  type sprinklers may pose. For example, design criteria provides that an concealed sprinkler

should be configured with a thermally sensitive trigger or release mechanism that can break
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view. Thus, a conceal ed-type sprinkler is useful in residential
occupanci es for at |east aesthetic reasons. One type of commerci al
occupancy in which a conceal ed-type sprinkler is enployed is an

i nstitut eemafromclouipayof thetspiddklervdien ddead df eightyxqanpdssor noare isesospeodal from
detention, 20and nental health care facilities. Conceal ed-type

spri nkl egf shedharisis! SlidhidrignialmisiikdsaRdt i@ Staatial fBf @ntbadioyuse 8Rfshanklads
to have a tanper resistant thermally sensitive rel ease nechanismto

reduce t RacRRPREH Whidto hidg AGHRRIbSothes! ShHE RndwiEEPREdHGSpRAKIAS NE 5
with the internal conponents of the sprinkler. [0004]Industry

accept ed c&t@%kﬁ?n&rﬂ e riﬂtﬁrg?)goﬁﬁ)ﬁnetn% JFa 515' ififlet iﬂ%r&?%c?}gr dnPauthorized .

conceal ed- ype spri ers nay pose. For exanpl e,  design criteria

provi des, t hat. an.cqnceal.ed sprinkler shoul d be confd gur Wit .
Pher ni 1 jrognd G ARy S5 Pimboned Kufeafifuf Diss PHER NG g 236 i
away from the body of the sprinkler when a_|load . of eighty pounds or
o 1 & GRS GOmPIES iRt ok RERCEiAE (Stich fer s PERK TephIaRoBEET ¢ hat

the potential for sonmeone to use the sprinkler as a device from which
to hang EMeRARENyeentypedviER the infgrer qfthsaprinidackody e dhe podyrand epucepling a
cover to conceal the internal conponents of the sprinkler in order to
prevent devisstanofurthershgwn dispenci mithw théreréss of g ¢sakickgonade rirenlar
conponents. For exanple, U S. Patent No. 6,152,236 is directed to a
conbi nedcdcéadige dedndinclodesaab ionerlapping fasilfle plates ggpnddriiyl acfiusihleddndiog
conceal conponents contained within the interior of the sprinkler
body 10 Theafslywideidfaieichabicngcdefd s€ficade 1dvel siest. Shoner Wictneakte
within the recess of an escutcheon. The circul ar conceal i ng device

i ncl udesintaer OMBE kied Godymidphr&yidd AbRswdy ot Rinster tohehdl Be RAGH: BY
10 material which fails in the presence of a sufficient |evel of

heat. |ngQtackatf c%gfr&&‘ fd c&@@alih@%i%&é%& 1d¥btel E%{cﬁaé&%&i%n&%)buﬁ'glg

provi de a pat hway ‘heat tran3fer to reac e Interior of

conceal i evi.ce ceal i : ice:.is ; ed

di st ance&gte?ﬁ.‘o‘\)/\i/J tﬁ%%r%'gféf g%}oaﬁata Iggeges]g(ﬁf\!dnﬁ% 13; élf%%]g{/ea‘;é]ﬁl B %bg‘?@s 1%Bcted
radi al di st.anc Lthin.a boundary of ;the interior of .the body. Th
Conceal | FFRE: e bide TP SRR drule e O BaesGh oGapieiE efgbsiopfits o
device and, the sprinkler body which is as _much as 1/16 i nches w de
and 13 8 d5vis 2Rd i sPRderoRE BRI AyRsdBvAi@s 14i0daehss idegad 1/8peRtyalent heot
a trigger device by maintaining a pair of actuating pins in a biased
posi t i onconecaling devier ded) agttanesemponenkof afriggedevieo by mamiaiieg mpaipol

cl osure nenber. The concealing device includes a pair of apertures
di sposedacaitiog pias enbipged pogition tedioldanadjymtecnt hlateds plaat fongupportag aThe
central opening provides access to an adjustnent 20 screw which

appl i es dosesinemberp The sorcealony detiee mkmger epaerfiaperturg 0h§bkddtaboet a central
believed that in one known sprinkler that uses a pair of actuating
pi Ns andop@ning to engage the actuating pins. The central opening provides access to an adjustment

20  screw which applies a sealing pressure on the closure member.
[0005] It is believed that in one known sprinkler that uses a pair of actuating pins and a
concealing device spaced from the bottom of the sprinkler, the gap between the concealing
device and the sprinkler body provides access in which a wire or string can be threaded about
the actuating pins t6 hold their relative positions. With the pins held in place, the concealing

25  device can be removed without actuating the sprinkler thereby providing unauthorized access
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conceal i ng device spaced fromthe bottom of the sprinkler, the gap
bet ween the conceal ing device and the sprinkler body provides access
in which a wire or string can be threaded about the actuating pins to

hol d t heitd the htarhhI@mpOfdntd dT%e sprhkilr. tOMBerlnBSm @gﬁ&lérth@@eovaf@l%aged

conceal i ng 25 device can be renoved w thout actuating the sprinkler

th b -avi di i i I f
ereny Rh ‘Qé&h%[gﬁéél? 2 0"t6 ﬁl%q?%&?gr%gd%&%raé}% ESHcEh %ebﬁgggg%%\?ﬁﬂleg

the sprinkler own spr aving a cover

conmponent_ i nt ern the sprinlder i n.or t5~C t body
interior tS%IIrII(Ieﬁ Ig O@pEIIIL' %%I‘%‘r a@o%%f”&?% mslf?'ga%atgﬁ &‘%&gigﬁrgﬁéd&?ﬁf@?s@%gat ent
Nos. 3,783, , 52Q,.865, and 6,367, 559. Each of {he these_patent
descri beoa6lase EisR of H?itﬁffsépﬂF%I? desgrbeA Ve Fhsige @Iﬂq AT B8 G ap il
includes_a_central opening for a tool or other object to access_the

i nt er for bedy thafdndludes agaeiral gpening fana fogt exrqikar obisaide Aeases the itesieapt then,
each of the covers are shown as being within the perineter of the

i nt eri or bedy andadpitranrikiemal ¢roetyenentd Irf 4ddigtonvgach obihe bevepvere Heovoyasiieing  at
the bottom of the sprinkler body. [0006] Anot her conceal ed spri nkl er

i s shownwithoh theparmidiedfthe ihieSor dalieesptinier bodly 586 {1280witt0ox heloshihe lopaning
cover nmenber and val ve cl osure nmeans conpl etely conceals the interior

of the spythéibsierm bfxbly spridklebéedy. t he cover device is not conpletely
supported in place by the sprinlder body or its internal conponents

but i nst galsengatfsihé cefRakd b itkRy s JMOws Hhd Q4BHAGn UL PRRAYNGS. @, 596,289
support the outer tabs or projections of the cover. Di sclosure of

| nven i op, »II?IQIQQQJJJIIE%F%Q%WE EM&F}%@%%&C Iétéﬁgﬁgeélg’th% iﬁt%(%r;yfﬁere

having a trigger assenmbly that inc ver te asse
cover plagﬁﬁﬁgg&pp i S conf tao be d se out

I ef er A [ qur i
the di scHal ge end’o °“§"’8‘SIII% I’%I%II%IS%I? n?%gbgnspef%eoly% Woﬁleéﬁplﬁﬁcg%ﬁgﬁ%mys
d .ppints to the int I ts of th inkler. Th
R ERRNE T S R R e
body or its internal conponents tqg further
the body to support the outer tabs or projections of the cover.

Disclosure of Invention

15 [0007] The present invention is directed to a sprinkler having a trigger assembly that
includes a cover plate assembly. The cover plate assembly is preferably configured to be
disposed about the discharge end of a sprinkler body so as to minimize the pathways and
access points to the internal components of the sprinkler. The cover plate assembly is
preferably configured to engage the sprinkler body or its internal components to further

20  present a substantially continuous surface area without designed access openings to the
interior of the sprinkler. Accordingly, the cover plate assembly preferably provides means
for sealing an internal chamber of the sprinkler body so as to prevent or substantially
minimize unauthorized tampering with the sprinkler and its internal components. With the
cover plate assembly preferably incorporated into the trigger assembly, the cover plate

25  assembly preferably actuates the sprinkler upon being removed, dislocated or separated from
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20 present a substantially continuous surface area w thout designed
access openings to the interior of the sprinkler. Accordingly, the
cover plate assenbly preferably provides neans for sealing an

i nt er nal itcpwitivarabodt thedischprze phdiefithdeuipkeobady. tThe poev plite assembly is further
substantially mnimze unauthorized tanpering with the sprinkler and
i ts intepfrattpondiaanl so halt bbrdabawapvainepioatveitlothe eprivikier podf, s adboy
incorporated into the trigger assenbly, the cover plate 25 assenbly

pr ef er ablgpadfetiish 8 shiiekl Gt EeReURAT ahehdif IadBrashty gbsldeeinest. or
separated from its position about the discharge end of the sprinkler

body. Th | P
ody 1@[39 EferbhAlife ﬁggﬁﬁéﬁﬂoﬁﬁd do¥EL N5k .a&%ﬁggfzﬁtgiggz}t@@ﬂﬁhiﬂw 8ks &

have a break-away “éon tion the 'sprink so as to
separate from t.he sprinkl er under,.the J.s X i

o ont ) pBUEE obA SERBa s RaT o f bea P R UpRAHERE s
pl ate asse are | ocated wthin recess or. 5 using of a .

surr ound?%gg@g‘ifﬁfséﬂg&ﬁnwlcwa@gﬁqf PrpklEERbady an ﬁ’i‘?ﬁo?lﬂ%negﬁr‘ioﬂtﬁ}ng?
and further seal off access to the internal chanber of the sprinlder
body andthe®®. conponents contai ned therein. [0008] One preferred

enbodi ment of the sprinkler includes a body having a proxinmal portion
and a di §088] por@regneferferbernndimens bf the sprimklerincdides p bedyshayinearoragl ng
an inlet and an 10 outlet extending along a |ongitudinal axis. The

di stal pportioromd adisteldestican Tha hodyadefined 4n inteyiahpassageway baving arfialsbarghan
an inner surface to further define a chanber distal of the outlet and
i N cCaMUaitResit@ling dléhgtd1engrdmagsia ylhe digd poition inefudeia amalak aall havihg
further defines a distal opening at the distal end of the sprinlder

body in gpSRINLARE 288 alidnBr SubBcoD FERRE deffilte: chRber il of tHelod@ét and in
i ncludes a deflector assenbly coupled to the body. The defl ector

assembl y, | ahk fgaglgggﬁn etfélf%ars g?ﬁ;}éeﬁg&ﬁoﬁbﬁﬁm@ afthuRR Ry Al finds Atistal

chanber, an s a first position distal of the
outlet and a segco St1d j f. ' [ ik QL
L : . Th
addi ti on’PtHE a§g1|9 :& ﬂﬁgﬁgrrld %féggsé)q{:nﬁ%gh?a& 13%@&;%%&?%3% Eidéﬂr:\g a ﬂg 01; Ur e
el enment engage i t.h the defl ector ate h.tha en, t.he def | or
plate i SSW‘%E]%EMFFIE?I‘J%%&@{]% O AR %%%P%Hg? @ﬁg’ﬂ{ly‘;l@edile 503%%& Sevl\?%ﬁ%i n
the outlet of the passageway.. The. preferred rinkler also jncludes a
trigher Brekebbi }}asfﬁieﬁea‘\?‘?r t‘gd‘tsl’f@? tﬁf? tﬁ%‘f‘a}@ﬂ’%gbé‘éﬂ]“ﬁfiﬁeémég é%f} and
a lever assenbly (_an%a?ed wiith an inner surface of the annul ar aggj l to
support fiskpasitfonalistal of the outlesiapd p peeppbpesitiondigi) of thediist pesilion | yaddition,
assenbly preferably includes at least a first plate nmenber including
a |ip pothtsprinklerhes ptlatuee ssenblpinlidingfaglesves clpmet engased with ghegisdledipt h
the | ever assenbly such that the lip portion substantially
ci r cunscplateasch that vitentiheodefledtor gigte dnin theafirstymisitionl éfei chisnig efdmeentlisglisposed
openi ng. The
within the outlet of the passageway. The preferred sprinkler also includes a trigger assembly
20  having a thermally rated cover plate assembly and a lever assembly engaged with an inner
surface of the annular wall to support the deflector assembly in the first position. The plate
assembly preferably includes at least a first plate member including a lip portion. The plate
assembly is further preferably engaged with the lever assembly such that the lip portion

substantially circumscribes the portion of the annular wall defining the distal opening. The

25  lip portion is further preferably axially spaced from another portion of the distal edge so as to
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25lip portion is further preferably axially spaced from anot her
portion of the distal edge so as to define a gap height
t her ebet ween. Di sposed between the distal edge and the lip portion is

mor e pr efiefab] sandlepRPRedbawtid) DiSRIRE etk Qh tﬁé‘&l&tQF‘é @ﬁ’dt‘h@ﬂ grnfnoﬁecess
to the annul ar ghanne The ring menber is prefera y made from a

il o- asTeREh l‘ef%*i fﬁ#"%@‘%? R S F%%’ﬁ%?‘%“hfﬁ“ﬁ%ﬁ%ﬁfﬁ‘ﬁ
g nonEF SRR Bt ieaﬁzl%ﬁeﬁﬁﬁgassegvbna%ee%laﬂgﬁ”t“cﬁﬁgﬁrge o e

t he sprl kl er body and furt nt aj e, pl anar, surface of

cover prvesty ﬁ'a‘feypg ?ﬂﬁ’( %}}?‘b fﬂé't“g@ﬁg‘? U5 1q Baree 1 ?)W&‘i‘?aidl nal
axi s of t he sprinkler body. [0009] Another preferred enbodi nent of the
spri nkl eFespengienrss ofthe 6eNer plata assenably oE yenanarprarelosdly itasringaembaiis  al
portion. The body defines an internal passageway having an inlet and
an out | etordiguesddd eentalteepver plangisembiyrehputdbs sprinklavbadyand fisthat mpiotain on
i ncl udes an annul ar wall having an outer surface and an inner surface
t o furt hér pltedi suefaee afitherterer plastasdembly substargiatlly etrpamlitulan te thebengitodinalon
wi th the passageway. A first portion of the annular wall preferably
defi nes amgbﬁ@ahxgmﬁmba%;at the distal end of the sprinkler body in
comuni cation 15 with the chanber and a second portion of the annular

wal | prefgpap! v Qﬁgﬂlé}%&f&eﬁ@ﬁﬂod%&lﬁgfthg'?prinﬂl?:?f)ro%wreé 26600 Bl Of
t he di stal opening. The sprinkler preferably further includes a

e 351 o A SAUDLEH, sy B 15 r%“ FRERfSY e

oot t1 oneift SfE pPoldef & rﬁ?rgsw%alg%%ﬁﬁm Lot BB BB Pefgpede

position e’pre erred Spri
further inc a .20 cl osure, ass hav e e .
engaged HUIT PHL HAUPE ELPUF A G aE R G e TG SHE ARPEPe et
isin the first position, the closure el enent i s di.sposed mnthln the
outl et othexd eteag Degpsimaipicating vath thenessagewaly ¢hrst periomok the grpwfar wall
assenbly that preferably includes a |ever assenbly having a first end
and a sepisfrnbindefings 7 disiabencninglaythedistel end eiche spainklenbetlyan semagaication
el ement to support the deflector in the first position. Athermally
r at eds pl witk tteshembénand 8 s&Sn petien abthy apmdarivadpréfenablygletineslashelf alang the
first plate nmenber including a lip portion framng the first plate
menber . fHaer surfaceppotimahofahibdisiahépeainky Thé speinkiee picteesbly fuethpointludes aof
t he annul ar wall defining the distal opening.

deflector assembly coupled to the body. The body preferably has a deflector plate disposed

within the chamber. The deflector plate preferably has a first position distal of the outlet and
a second position distal of the first position. The preferred sprinkler further includes a

20  closure assembly having a closure element engaged with the deflector plate such that when
the deflector plate is in the first position, the closure element is disposed within the outlet of
the passageway. The sprinkler further has a trigger assembly that preferably includes a lever
assembly having a first end and a second end to respectively engage the shelf and a bridge
element to support the deflector in the first position. A thermally rated plate assembly is

25  preferably provided having at least a first plate member including a lip portion framing the
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[ 0010] Yet anot her preferred enbodi nent of the sprinkler provides a
body extending along a |ongitudinal axis having a proximal portion
and an enlarged distal portion, the distal 5 portion including an
annul ar et plateanémiser a The Bix portibn sbgientiallet circwtnsstibes theipestion ofthe anmuar ayall
and an inner surface extending therebetween to define a chanber for
housi ng defileiid Be diztal ascmeigbl y. A portion of the distal edge forms an
opening at the distal end of the body in communication with the

chanber . [gh16pVer Y&l anbler prefelréPeboh e O the Rtk Providedadody efteridatyl ¥
has a |ip portion, the cover plate disposed beneath the body so as to

subst ant | C . .di . i, i i .
Swer ape ot 8KHixk 4% 10 bl a8 e Bu0H e i

i nkl er f.urther.includ i i ' Wl
2P L el KRR A DI e PO (8 e

arec ptg% portion o

surface of _the housin ref erabl n es th r.oxi mal e f the
annul ar %I“I“erssbufg“se ngﬁsglieé?hef"ﬁéi’% ‘gﬁ%@f: 8§éal?eti’fg f?fﬁ’ﬁﬁ%’ég a 9%%5 &rably,
t he housing is an escutchegn for surrounding tgf S ringlf gqu and
flush modssePhly- Aovoatienerfithedjstaledae {pamp an epraingayhesiidal spdp @e QEERds

t hrough the through hole such that the enlarged distal portion is

pr ef er abtgmesaicaignwrithithechaber. ok epieaplate is alsePmridadie eaverplals meslerably
gap is further preferably defined between the annular wall and the

i nner suhdsade mfrtidih ¢helvousiphege difBB4d hotaath iherbody ef extoeubstantioldly ervat thof
the sprinlder includes a body having a proximal portion defining an
openiing aiRal epedling] /ld tholip patiosleferlapsgpatiornsfithedistalldtige fadinghe dpdninge s
an internal passageway between the inlet and the outlet to further

define aThi &rinkRi AMBEEhcluddR Hush@havdQy dn igkkr Qfrfich defaasly a Piceftaslabiit a

i ncl udes an annul ar wall having an outer surface and an inner surface

I
to furth i h ol :
byt or ab PRSI R A BEHoE LB subiBes Glthe Rhuoing poreiB Bhagcethe
Th f i i i
oo oo S ool L6l SELO pPSSBIEL rRYARG
In additjon

I mbly s incl d f |y _havi s
cl osur e BBl o SEERoRIY Sautiok MER LR R RS Hrlttiedd aleton,
th | | i | at nbly, d I t I nb
havi 4G aof VeIL; TIsr o ARy GreH creug i Broh sefiyon fh e St aedRaer
engaged with the distal portion of the body so as to engage_tﬁg@
bri dge aR¥&EfBispreferablyseaied vilen dhegserpiacls) apnpnnwarshannst prgands Setbeg

the outlet of the body to maintain a static fluid 5 pressure up to
about 50prefemabhyidefimed betyyger the hmﬂﬁr(vpaéli apd the inner surface of the housing.

[0011] Another preferred embodiment of the sprinkler includes a body having a
proximal portion defining an opening and a distal portion defining an outlet. The body

20 defines an internal passageway between the inlet and the outlet to further define a first
diameter. The distal portion of the body preferably includes an annular wall having an outer
surface and an inner surface to further define a chamber distal of the outlet. The chamber
preferably defines a second diameter greater than the first diameter. The preferred sprinkler
also includes a deflector assembly having a deflector plate distal of the outlet disposed within

25  the chamber. In addition, a closure assembly is included preferably having a closure element,
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[ 0012] Anot her sprinkler according to the present invention preferably
i ncl udes a sprinkler body, the sprinkler body having a proxi nal
portion including an proxi mal opening and a distal portion including

nine oxi mal o :
ggdo% ee% &nggeteas %gérqgggéa}ggf%ltﬁlfhg:c[HsF{er&?e!rneﬂt’ﬂ}%ﬁl?&lﬁ}i\@}yreﬁf‘ohm@Blaﬁe%sehﬂylye,t

a ongi tudi nal axis, and the distal portion
i ncl udes I -l 1401
chanber . “he EREgs ety Bt R S e en A SAGERY Wi RRARL Ll (oo
further preferably..ncludes th I rated tri r. ;assenhl i ng
2 ever TaCtibRs iRtk Bodet BEOTBY o R I bt AR Sha AR R et
10013] I n yet another preferred. enbadi nent, a sprinkler preferahly
i ncl udes the Ci‘ﬁ%‘{ ngst Maﬂ,vowéfawgené%ﬁrog‘ﬁ?ﬁ?é Fheﬁwﬁf iegaint %ﬁﬁtffgf?%ﬁlh
proxi mal opening and a distal portion including 15 an outlet. The
body fur pressureies forabeutp0ipaunsts ped sqpars #xddbpmly bet ween the inlet and the
outlet along a longitudinal axis, and the distal portion preferably
i ncl udes [@12hanbanotbefsprinkier aacatiing & the peném invertiaghtfemblyrindedserbl y i s
preferably disposed within the chanber. A thernmally rated trigger
assenbl y sprinkice bady, yhel spahkickedp hhengs pasiedbbyioa idthalirgoinertoyinal @ening
assenbly di sposed about the distal opening so as to substantially

encl ose whPa gB@MRRtion hBRGE Ye bufidt aTRe Bidly e fifshh ntphafRiaiwayaroages
the |l ever assenbly to define a surface substantially perpendicular to

the | ongigeyalbnal thebuttet 4155 S1hEiARMalSEiE RhMtheAistH HORAOSR jRAAES 4 Bhamber
including a gap in conmunication with the chanber having a maxi num

gap w,dt . yop 1 1 i
B eff® e S PagHeERt BT i BORH il PR phRRIE The okl HAC RIS BB al
are incorporat her. ei, n d_const,i.t ut art of .thij ification
1 ¥ ustr aPEnke i Ay At dien ERESe 1 RaBT el s FRER ity Plge
t he general description given above and the detail ed description
gi ven bePg'O('/?r asseRly ?ﬁ@ﬁ%ﬂ%‘?ﬁ?@‘i‘?@“@ WE%?FEH@Q cﬁqm he invention. It
shoul d be understood that the preferred enbodi nents are sone exaﬂgles

of the i MPd3k i onnast Foder mreterisy cmhedimsple srstkler arefgably includes a sprinkler

body having a proximal portion including an proximal opening and a distal portion including

15 anoutlet. The body further defines an internal passageway between the inlet and the outlet
along a longitudinal axis, and the distal portion preferably includes a chamber defining a
distal opening. A deflector assembly is preferably disposed within the chamber. A thermally
rated trigger assembly preferably includes a lever assembly and a cover plate assembly
disposed about the distal opening so as to substantially enclose the chamber. The cover plate

20  assembly preferably engages the lever assembly to define a surface substantially
perpendicular to the longitudinal axis, the surface defining a surface profile including a gap in
communication with the chamber having a maximum gap width no greater than about 0.005

inches ( 0.127 millimeters).



[0015]FIG 1 is a cross-sectional view of a first enbodi nent of a
preferred sprinkler. [0016]FIG 1A is an exploded view of the
sprinkler of FIG 1. [0017]FIG 1B is an exploded view of an

al t er nat gg,@é]tpggﬁm;orpg Dbgwirssd nkler of FIG 101. [0018]FIG ICis a
detail ed cr0ss-secti oneglr Vi e\?/%f)f the sprinkler of FIG 1 [0019]FI G

1D i s anfiidy enBlwdicoempanying drevisgs: ivhich ere inforgrirgted hereip@od ogrstiwte pagt afs
yet anot her enbodi mnent of the sprinkler of FIG 1. [0021]FIG IF is
anot her efibgdiifienionpllustiae: spmphkf enbaimdritf the ihS¢didA 2k tegetheE with thhe
sprinkler of FIG 1F with its deflector assenbly in a second

posi ti 0N gefeff) dedkfiption gitdn dbode ARltthad depdled o SpS@TiivatRlow iseme of explin the
cl osure assenbly shown in FIG 1G [0024]FIG 11 is a detailed

g ][ 0; ;S 3 S e%ﬁﬂﬁadf tHe iBVEnAbn. t RShGll PEirRleRidbl Bt (e phdfeirdd Rfidainaes ASSRRD! Y

examples of the invention as provided by the appended claims.
[0015] FIG. 1 is a cross-sectional view of a first embodiment of a preferred sprinkler.
[0016] FIG. 1A is an exploded view of the sprinkler of FIG. 1.
[0017] FIG. 1B is an exploded view of an alternate embodiment of the sprinkler of FIG.
10 1.
[0018] FIG. 1C is a detailed cross-sectional view of the sprinkler of FIG. 1
[0019] FIG. 1D is another embodiment of the sprinkler of FIG. 1.
[0020] FIG. 15 is yet another embodiment of the sprinkler of FIG. 1.
[0021] FIG. 1F is another embodiment of the sprinkler of FIG. 1
15 [0022] FIG. 1G is the sprinkler of FIG. 1F with its deflector assembly in a second
position.
[0023] FIG. 1H is a detailed cross-sectional view of the closure assembly shown in FIG.
1G.
[0024] FIG. 11 is a detailed cross-sectional view of the closure button in the closure
20 assembly of FIG. 1G.
[0025] FIG. 13 (SKIPPED)
[0026] FIG. 1K is an isometric view of a lever member used in the sprinkler of FIG. 1F.
[0027] FIG. 1L is a plan view of a deflector used in the sprinkler of FIG. 1F.
[0028] FIG. 1M is a cross-sectional view of the deflector of FIG. 1L.
25  [0029} FIG. IN is another cross-sectional view of the deflector of FIG. 1L.

[0030] FIG. 10 is a plan view of another deflector used in the sprinkler of FIG. 1F.
8-



[0025]FIG 1J (SKIPPED) [0026]FIG 1K is an isonetric view of a |ever
menber used in the sprinlider of FIG 1F. [0027]FIG 1L is a plan view
of a deflector used in the sprinkler of FIG 1F. [0028]FIG 1Mis a

cross- segfozenal FiEWPH a ploRrd@hinembMberbr sk ta the bpriddddrQPRRI.AFG IN is
anot her cross-sectional view of the deflector of FIG IL. [0030] FIG

10 1s 2 M@R V! elRh i@0PkR el A8l LeELWer HaRGstdhblyor SRIIMILE St bf

1F. [0031] preferre arm use in the sprlnk er
of FIG JFF [0032] FIG 2 is a plan end VI ew of a cover plate assenbly
for use WI?h the sprinkler of FIG 1. [0033]FIG 2A is an expl oded

vi ew of cove t.e ass Fl G 0034 s a
per for m SORAEr T R i f SRLEs HePing Beouft b Esmbs OFEIS ot FiG 2.
[0035] FI G 3 |s a cross-sectional view of the sprinkler of FIG_ 1

with an H038k natldGe ABowi pekrmepldgr pedlgidpr a@%%wgwﬂ plate assembly of FIG. 2.

[6035] FIG. 3 is a cross-sectional view of the sprinkler of FIG. [ with an alternate

embodiment of a lever assembly.

[0036] FIG. 3A is an exploded view of the sprinkler of FIG. 3.

[0037] FIG. 4 is an exploded perspective view of a sprinkler and a tool for use with the
10 sprinkler.

[0038] FIG. 4A the end face of a body used in the sprinkler of FIG. 1F.

[0039] FIG. 5 is a cross-sectional view of another embodiment of the sprinkler.

[0040] FIG. 5A is an exploded view of the sprinkler of FIG. 5.

[0041] FIG. 5B is a plan end view of a cover plate assembly for use with the sprinkler of
15 FIG.5.

[0042] FIG. 5C is an exploded view of the cover plate assembly of FIG. 5B.

[0043] FIG. 6 is a cross-sectional view of an alternate embodiment of the sprinkler of

FIG. 5 having alternate lever and cover plate assemblies.

[0044] FIG. 6A is an exploded view of the sprinkler of FIG. 6.
20 [0045] FIG. 6B is a plan end view of a cover plate assembly for use with the sprinkler of

FIG. 6.

[0046] FIG. 6C is an exploded view of the cover plate assembly of FIG. 6B.

[0047] FIG. 7 is a cross-sectional view of an embodiment of a sidewall concealed

sprinkler.

25 [0048] FIG. 7A is a body for use in the sidewall sprinkler of FIG. 7.
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[0036] FIG 3A is an exploded view of the sprinkler of FIG 3.

[0037]FIG 4 is an exploded perspective view of a sprinkler and a
tool for use with the 10sprinkler. [0038]FIG 4A the end face of a

body use@0049] t heFISp 7B adkdreanddhcefelf Gie bbEy of IG3IAFI G 5 is a
cross-sectional view of another enbodi ment of the sprinkler.

%8822{ E: gosﬁ]A | SFIGN 7€)1 @tROoY forseOh thidwpriskled atiIer 7.0f FI G 5.

5B is a plan end view of a cover plate assenbly for

use

Wi th the;(ﬁ)@i] nkl @G, of idpEbB-setriodaPRdR bFIHSde B&tdrpf ®IG.EXRI oded vi ew of

t he cove plate asserrblyo FIG 5B. [0043]FIG 6 is a

Cross-se It&gg% 7of the sprinkler of
FIG 5 h?‘ﬁ%'g erna evg{r) cover RJ?ate assenblies. [0044] FI G

o plai oY ¢ eﬂﬁ ! i e Pon Bl R}‘T‘TPF%‘&‘E%i“v&E% oSkt

of FIG 6.,
sprinkler of FIG. 7.

x B

[0054] FIG. 8 is an exploded perspective view of the sprinkler of FIG. 7 and a tool for

use with the sprinkler.

[0055] FIG. 8A-8B is a tool for use with the sprinkler of FIG. 7.

10 [0056) FIG. 9 is a plan view of a pendant deflector plate for use with the sprinkler of

FIG. 1.

[0057] FIG. 10 is a sidewall deflector plate for use with the sprinkler of FIG. 7.

[0058] FIG. 10A is a cross-sectional view of the deflector of FIG. 10.

[0059] FIG. 11 is an illustrative schematic for testing a cover plate assembly for use in

15 the sprinkler of FIG. 1F.

Mode(s) For Carrying Out the Invention

[0060] Shown in FIG. 1 is a first illustrative embodiment of a preferred sprinkler 10.

The sprinkler 10 is preferably configured as a concealed-type sprinkler. The sprinkler 10 can

be configured for commercial applications, including institutional applications as well as

20  other commercial applications as defined by the requirements of Underwriters Laboratories,

Inc. (“UL”) Standard 199 (2005), entitled, “Automatic Sprinklers for Fire-Protection

Service,” (“UL Standard 199 (2005)”) which is incorporated by reference in its entirety.

Further, in the alternative, the sprinkler 10 can be configured for residential applications as

defined by the requirements of UL Standard 1626 (2004), entitled “Residential Sprinklers for

25  Fire Protection Service,” each of which is further defined by the applicable installation

-10-



[0046] FIG 6C is an expl oded view of the cover plate assenbly of FIG
6B. [0047]FIG 7 is a cross-sectional view of an enbodi nent of a
sidewal | conceal ed sprinkler. 25[0048]FIG 7A is a body for use in

the si devadiremsBihits BFNSTonaf Fifd Kfotedtion ALQOMRR!I(GFP APSiafidAds: FJ'FG‘Af- 0
t he body W@df rI‘%I Gt 7A | 0085 1F te?%éml S Q&def (fe;%cF:t of? for use in ft?'c(g M)

I o b R o SRS ey it
e ot ol o RO G B RSB oo
0] 1 G e SR P St St B BRI sty ©
For u% © nggtgmg IhneRgsPdrelntTai% lO%E;up%];lcgsl 1% to and Including Four Stories in Height.” The
sprinkler 10 can be configured for pendant style mounting with a pendant style deflector as
shown, for example, in FIG. 1, or alternatively, the sprinkler 10 can be configured for
sidewall or substantially horizontal mounting with a sidewall deflector as shown, for
example, in FIGS. 7-7A. The sprinkler 10 generally includes a body 12, a deflector assembly
10 14, and a cover plate assembly 16. The sprinkler 10 is further preferably disposed within a
mounting element 18 for mounting to a ceiling structure such as, for example, a ceiling tile,
dry wall ceiling or other structure forming the mounting surface. The mounting element 18 is
preferably an escutcheon 18 having a proximal end face for engaging the ceiling construct.
The mounting element 18 preferably tapers from the proximal end face to distal end face
15 which is preferably located proximate to and more preferably substantially flush with a distal
end of the body.
[0061] The sprinkler body 12 has a proximal portion 20 and a distal portion 22. The
outer surface of the proximal portion 20 preferably includes a threaded end fitting for
coupling the sprinkler 10 to a branch line of a sprinkler system containing a fire fighting
20  fluid, for example, a liquid such as water, a pressurized gas such as compressed air, or a
combination thereof, such as a foam. An inner surface portion of the body 12 further defines
an internal passageway 24 extending between an inlet 26 and an outlet 28 along a
longitudinal axis A-A. The inlet 26 is preferably in communication with tapering portion 24a

of the passageway 24. The tapering passageway 24 is further preferably in communication

25  with a portion 24b having a constant diameter and terminating at the outlet 28. The
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10[0056] FIG 9 is a plan view of a pendant deflector plate for use
with the sprinkler of FIG 1. [0057]FIG 10 is a sidewall deflector
plate for use with the sprinkler of FIG 7. [O058]FIG '10Ais a

Cr 0Ss- sepisspeaky 24,6ulc?6 indeutde 28 dather peferiilfdefie.a spO0ge]dh@&nt 1Kk s an
illustrative schematic for testing a cover plate assenbly for use in

15t he spfhctr eeiEin@ffron fboul FgalMnel pérainkte heiGaiungd e sqlate ihtleralsay anthé ome-
[ 0060] Shown in FIG 1 is a first illustrative enbodi nent of a

preferr egal§§gwé?|(éﬁﬁj(pkg?m'{@ﬁao‘ﬁ% 3 @é‘ﬂn@(psé?’z RIpRéreraBly layo i 3¢ (lgﬁW(gig)r)H‘S

a conceal ed-type sprinlder. The sprinkler 10 ¢an be confi gured

COMMET Ci ﬁi{]ﬁf’]ppl 'ﬁfétdﬁ{ﬁmrtioﬁcﬁlz g1l g %g%ﬁ@%ﬁ?ﬁbbﬁ%h Dorodimate! |

as 20 ot comerci al “app tlons as e requ ments of
Und t 5L bor at tUL!

“Aut ot PE° g ?%%@P%%ﬁ(‘f&ﬂeiﬂ iy ety HOCEEHhie? %ﬂ%ﬁﬁg@t fitblo£ 55
2005) " ncor refere I t.s .en et F er,
i the aPELefiehe & pubshiideatd ?cfoméaﬁfubfgceé&w G Geti P eharibts 38
resi denti | al Q‘prﬁl i cations as defined the requirenents

St andar ddisebef thoewsles 28. e hRie hodg 42 wms%fr:@ tqoaﬁftms}ﬁfilsmh %@féh@f%@mggﬁg igin

Protection Service," each of which is further defined by the
appl i Cabp@npmgeﬁmnamhdhe passageway 24. The annular wall 30 further includes a distal edge

| 40 defining a distal opening 42 preferably at the distal end of the body 12 in communication

10  with the chamber 38. The annular wall 30 preferably defines a first wall thickness, and the
distal edge of the annular wall 40 defines a wall thickness that is preferably less than the first
wall thickness. The sprinkler body 12 generally defines substantially circular cross-sections
in a plane perpendicular to the longitudinal axis A-A; however, it should be understood that
the body 12 can define other geometrical cross-sections such as, for example, oval or

15  rectangular provide the body 12 can deliver the desired flow and pressure of fluid.
[0063] The chamber 38 is preferably configured for housing internal components of the
sprinkler 10. More specifically, the chamber 38 is preferably configured for housing the
deflector assembly 14 and a closure element 44. The deflector assembly 14 is coupled to the
body 12 and is more preferably suspended in a telescoping manner from the proximal edge

20 32. More specifically, the proximal edge 32 preferably includes a pair of through holes 46a,
46D in communication with the chamber 38. The deflector assembly 14 preferably includes a
pair of arms 48a, 48b engaged in the through holes 46a, 46b. The arms 48a, 48b each
preferably include an enlarged proximal end 50 for engaging the proximal edge 32 of the

annular wall 30 so as to limit the distal and axial travel of the arms 48a, 48b in the through

25  holes 46a, 46b. The proximal edge 32 can include additional openings to provide space for
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requirements of National Fire Protection Association (NFPA)
St andar ds: NFPA-13 (2007) entitled, "Standards for the Installation
of Sprinkler Systens"; NFPA-13D (2007) entitled, "Standards for the

Instal l Q%B&?nﬂddﬁ%kl%h-%ﬁne%}(mﬁﬁ tHethiMBer 38 dMRIA He! o w8l ddb 01 gs
and Mobile Homes: and NFPA- 13R (2007) entitled, "Standards for the

st 1| PRl S B 451 I o B A O RATSR S
con 1 90 8 ea ARGl PR 0 b PE RSB RS

can be configured fo i dewal] or substantially horizontal nounting
with a s@ ‘Prlwﬂ’éﬂ"éﬁﬁwﬁ’ﬁggéhom, for exanple, in FIGS. 7-7A. The

sprinkler 10 generally includes a body 12, a deflector_ assenbly 1014,
and ascolie4hi at Goerletintibedisi enta odgich A 682, 150 pEthe defloster appabaridst
di sposed within a nmounting el enent 18 for nounting to a ceiliqg

st ruct ur e dsiliestoratate §4r Thexaamp 84, 48b preferdblyglocate the ddﬁgctmaﬂate ceatlatng or

ot her structure form ng the nmounting surface. The nounting el enent 18
i s pref epaditign aithie sieuthetber? 8 idstdiradjagerd therometrBRl Téwn deflete plate 54 further
engagi ng the ceiling construct. The nounting el enent 18 preferably

tapers f Fﬂiﬂrﬂh? ifefuels aedntelichld Atk a tRsidt Skeaknitdssembb Menadel thesein.
preferably | ocated proximate to and nore preferably substantially

flush w tirgamegeficdtor gmﬂe of 1ot DR Yirst pOGEH thBR1cs Rk ieRilet 4440 giefekablhas

a proximal portion 20 and a distal portion 22. The outer surface of

the ppox ?JEQtled Hﬁﬂh& bkt %?glg pr%fgée%vgws H@Qjﬁ{ékﬂn?ﬁe@o%f%%ﬁﬁ@(lﬁﬂﬂ drlghd) fdgh

for coupling the sprin to"a br ne of a sprinkler system
cont ai ni fire fi LN f Ll X I i Ul S
vater, 2 UpButl s I AR I S B R e MR BT

t hereof, _suc s a foa i nner surfac ort.i.qn_of, t.he baody, 12_,.
furt hor | B Sd R e arRaD PREepRaLy I LR GRS R aRn aLtE 3 i
26 and an oqutlet 28 along a longitudinal axis A-A The inl eE 26_n1ds
pr ef er abfyrthenpielFRintbreadebRT Giaaneraen 8ith 340q) §8edi g thenssemply efiae sprinkler

passageway 24. The tapering passageway 24 is further #)referabl y in
conmmuni c&®. Bisposed about the frusiroconical tip and engaged with a flange 57 of the closuré button

15 56 1s a biasing element 60 to bias the closure assembly 44 in the direction of the distal
opening 42. Preferably, the biasing element 60 includes a Belleville spring disc having a
spring force ranging from about 50 Ibs. (222 Newtons) to about 120 lbs. ( 534 Newtons).
With the closure element 44 in its sealing position, the frustroconical tip is preferably
disposed within the passageway 24 and the biasing element 60 engages a preferably counter

20  sunk surface forming the outlet 28 to the distal portion 24b of the passageway 24.

[0065] The axial travel of the arms 48a, 48b locates the deflector plate 54 to at least a
second position distal of its first position and preferably distal of the distal opening 42. With
the deflector plate in its second position, the closure element 44 is preferably spaced from the
outlet 28 so as to permit any fluid (liquid or gas) supplied to the body 12 of the sprinkler 10

25  to discharge from the outlet 28. Liquid discharged from the outlet 28 can impact the axially
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25 with a portion 24b having a constant dianeter and term nating at
the outlet 28. The passageway 24, inlet 26 and outlet 28 further
preferably define a sprinkler constant or K-factor ranging from about
3 gal | ondispleceddeflatter pPate 5H Surrdhtripgion sbpwh preatem béneathitheegprinkler. ko facilitate
one-hal f power (gpnkpsi))1l/2 to about 5.8 (gpm (psi))112 and is

pr ef er abhisaitatitn bf fire(fighting i Jn 4 Rea hediioRbitlxed dy gieaprigkdertli0pthe d2flector
preferably includes an annular wall 30 having a proximl 5 edge 32

conti QUOFﬁtts’ﬂd%ﬂ iR apatérg ofBlosed o bpgr cillediHitd) slofbethpdugX hoRk, dperihgs) but20.
The annul ar wall 30 includes an outer surface 34 and an i nner surface

36 to fupher aflalohittnafos RABEL ﬁ%ff byt e o2 vERRaIVH hbi@lon®B AuiliEs AN

12 is preferabl’y constructed such that the chanber 38 is in

FESTESLE%*- %&#&f@eﬁﬁgﬁﬁﬁﬁﬁﬁ.ﬁﬁa&aéc%e.tib?aaﬁ&%géﬁ%r“néé%°pr B a
_ ' star” opdnt g
36, The SHPFAFOIGEEF Soo ] G S T o007 Rplt PP AT GRE The

and the distal edge of the annul ar |1 40 defines a |l thickness
that is g?fiqc&qr a@ffﬁ\ s BTl prcians 50t defleetor piaieck seselivhene KRR
body 12 generally defines substantially circular cross-sections in a
pl ane petpdfdPcul ar to the longitudinal axis A-A; however, it should
be understoqgd that the body 12 can define other geonetrical

cr oss- setilibohs sTisspeskler iris prefargilea thevnillymctpgd spinkdergahato peroiithte

t he body 12 can deliver the desired flow and pressure of fluid.

[ 0063) Thpassdpendh @oidYBom thepudét@Babthy peseridegin suffitiont dnewst oftheatnt er nal
conponents of the sprinkler 10. Mre specifically, the chanber 38 is
pr ef er ablycsringlyouie eptidktsr 101¢bidega tripgedatdnely 61. Tiesepddr vssthbhnd? a

cl osure elenment 44. The deflector assenbly 14 is coupled to the. body

12 and i grefRally RICRIIES ABHdbe SRERRIWIOAdIaNeRr hREBBSTB! THe FRARerhén®sa t he
proxi mal “edge 20 32. Mdre specifically, the proximl edge 32

I h

pr ef er ably.¢l fo R 465 i} 6RO
W th theb%ﬁgﬂ%%#E§§? ea%ﬁ@Fg&?@%“%??&%@ﬁémﬁggﬁﬁzfera Fy gﬁgﬁddes a
pair of ar 48a, 48b. en ed jpn the thr al a,
h6a, aspledtiin HeripLafIRTE e R-RR shitePy Al IR sBRec” BBty 00
engagi ng, the proxi pal e 32 of.the annul ar 1. 30 so as_ 1o Ljmt
Ehodh 0P wides aiprseet BFune Pt Bl BRE pad sof ' Aweis » PRristgh s
hol es 46a, 46b. The proximl edge 32 c i ncl ude addi.tion 0 i ngs
to provi HesuEpelsweRt 4 which is prgeraliy fixbwaiun dssaiv dreugh e ﬁ?f the feflecid?
chanber 38, for exanple, the proximal edge 32 can include two
subst ant Pliel5#- seni - ci rcul ar openi ngs di sposed about the proxi nal
portion 20 of the body 12. The additional openings can further
provi de H06Pr i nkTelocats therdbflestdrianssmbly Eringl pagition jardithe gloswre elemenber
38.

in the sealed position, the bridge element 64 is appropriately axially located within the

20  chamber 38. Accordingly the lever assembly 66, by a preferably pivoted engagement with
the inner surface 36 of the annular wall 34, is configured to support the bridge element 64 in
the desired location within the chamber 38. In one preferred embodiment, the lever assembly
66 includes a pair of lever members 68a, 68b diametrically disposed about the central axis A-
A. The lever members 68a, 68b preferably include one end for engaging the inner surface 36

25  and another end for engaging the cover plate assembly 16. To facilitate the pivoted
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5[ 0064] Coupl ed to the distal end 52 of each arm 48a, 48b of the
defl ector assenbly 14 is a deflector plate 54. The arns 48a, 48b
preferably locate the deflector plate 54 at a first position within

the chamhgg,.3% &'&@Féehpe%?ﬂa&emﬂ 34%%& ieeérs o8, sé’m%aﬁﬁér%ﬁﬁfa@ 39' ate

54 further pre era des a central hole with a closure el ement

or asse n‘%_ r%llg a.{).lﬂ.lgrgluaf 76/\'8}1(51 hb Qﬁ ag lfﬁﬁ %P{he FP‘Jf crm Br?ﬁer 1638,86;83d

at |tsf|rs osur’ee

Iocatedlnt h a ewa heflow f
lud (1 Fas; &%@% Aehr fisgo %%F‘?@Ee%?“% b ELe l‘iéﬁwa ﬁoftﬁe
cl osure elenent 44 g%eferably i ncludes a closure butto Q g? haV|n
preferabl?’efmﬁ@f’?féé 63%\""“&%?%"’?’1?%@ﬁSéFFPPlﬁIIGIB gany angip He %WF‘&
bore 58 is further preferably threaded for engagenment with a tool
used iSn tBd 63k sdatieyo exe angdesiorfprkp pmg dor due@tgfo@édncawsﬂa supperting the
frustroconical tip and engaged with a flange 57 of the closure button
1556 i s &rifgeagdément &t ardesnte dbdndnd4bamsdeflagordssmmble ldssenbly 44 in the
direction of the distal opening 42. Preferably, the biasing el enent
60 i ncl ufessp BeTd enipbit ésd pationgthel leser hebanrg68a, 631, thedridge elememtrégiing
fromabout 50 I bs. (222 Newtons) to about 120 |bs. ( 534 Newtons).

Wt h the pedfashly orfflofdand défthel athhirel F2RI redtiveRBS édd poftiont dT€he lever member
frustroconical tip i1s preferably disposed within the passageway 24

and the Bpaspe Eét@'E@@&ad@l@d%ﬂ&ﬁgl?esd&n&ﬁ&ﬂ@r@%s)édEﬁ’dérbtf%{e 1@&ér§4eﬂisers
surface formng the outlet 28 to the distal portion 24b of th

pass geV\% &&ng{ya@@%bigﬁ el% Iﬁlﬁfﬁ S@Xi%labgff treﬁ'lgl%d eﬁsﬁl 04%? cl(gtg

t he eflec "'ea con |oh sta

f t t bl y .di st t al 42. Wt h

Lhe el Berhie s tathBhdint ﬁr%s5%%'8'&3A%S@ﬁweml%dﬁ@ggﬁlsgﬁt%ﬁﬁaﬁem i s
f bl th 8 t t fl

P ot o SResags g Pt Sl ARG 1oh B Fonas: <pgaOGER Wil By carpponss of the

di scharge fromthe outlet 28. Liquid discharged fromthe out]et 28
can i npaégfl qot%a%édcmaysenmhgiﬂ‘hé@d“ﬂ@mtb‘e{naﬁen | dgfining Aherqspssepatiopibatan on
about an area beneath the sprinkler. To facilitate a distribution of
fire fighsperigatq eguivalent wrihemalariddieisyt prthickueserenis wiksh splengiki the ratio js
the deflector plate can include a pattern of closed or open ended
slitgs shdiswntidllyrlessdgimnionk s as toplefinaagsmallcetwog andoninamiyge thespacaat i on
thereof to satisfy any one of a vertical or horizontal fluid

di st ri butdqaierhertsfithe Biddeletlthy64 Withis id dhkihBér 330 dfhebZidge elemedit Gachmr
assenbly 14 can be configured for standard coverage or extended

cover agedamedqéd fgﬂ?% LMo bFidde RXRVR BemB¥rEN#8a168H(22 @ Mokhtion hey 16&kdsaKd Or
plate 54 is pre ably a pendant style def [ ector pl ate as generally
shown f OfeRXAFRIsEmbIY 18ifits Brst position and further locates the closure element 44 in its
sealing position. More specifically, the length of the bridge element defines the point of
20  contact on the lever members 68a, 68b for transferring the load of biasing element 60 and
further transferring any applied static fluid load in the passageway 24 to the trigger assembly
62. Upon actuation of the sprinkler 10, the lever members 68a, 68b preferably pivot about

the points of engagement with the shelf 70 to axially displace the bridge element 64 so as to

permit the axial translation of the deflector assembly 14 and the closure element 44.
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[ 0066] The sprinkler 10 is preferably a thermally actuated sprinkler
so as to permt the 10 passage of fluid fromthe outlet 28 in the
presence of a sufficient anmount of heat. Accordingly, the sprinkler
10 i ncl ugas9n t r Tiggmipulasstbinbh yf 62 levihmembérg68x; 6éisekativt o G2 apetbérarabl y
i ncludes a bridge elenment 64 and a | ever assenbly 66. The bridge

el ement  GdotRdreéefeady bhel sich BelMS lehgRudihderisTAOA of tepprifkiag O kerefedblect or
assenbly 14 in its first position and the closure elenent 44 in its

seal ed pﬁ@ﬁﬂeﬁ%? ﬂ%gg%%%em $fhlevel BreRBbds 882, 28b WIS dOVET [R4t8 Ris¥mbiyNE, 15

bri dge el enment "64 | udes a substantially planar upper surface to

R e T e e G ey

| ocat e the def for, ass | y in the first positi nd .t .

ol osuse. rammil SFHmiAB R R foddere nisioet fiitts RSt G RN P pig
appropriately axially located within the 20 chanber _38. Accardingl
Lhe | oveResessatl yitb e repes tn Metenifipalgnsc- s SrgaBE AP R KT HE-
inner surface 36 of the annular wall 34, is configured to, support the
bri dge eHewevar, 8y shiablenngitean befrmed hetser e {svPrmembers peisled Hegever
one preferred enbodi ment, the | ever assenbly 66 includes a pair of

| ever nemfsetbsrs@8a, 6368 sippork theicovdrpjatetisspad e d6 ansbtbe clopue glsmentA4. Bbbes
AA. The | ever nenbers 68a, 68b preferably include one end for

engagi ngcévee plareresenshily f@is alsd Goifpund ta potvivermansifol conceagegha¢prnijvaents
cover plate assenbly 16. To facilitate the pivoted engagenent :
bet wagn bhe apriikiern 0 Wekthingdwiiisl the RBarhedr 88 Sudhds, fob&tampld) ehel defledtor plate

surface 36 preferably defines an annular shelf 70, and the engagi ng

end of t kel @Y ek REAGs @@68@8%@?5&%%@@'%%&@9 wigsferblyl igéludddra first

frictional engagenent with the shelf The engagenent of the | ever

ool X Mg e e e,
o s S YRR L D AR TR o o

the |l ever nenbers 68a, 68b, the brid el n 4 s preferabl)
confi gur 84248 Sﬁégfainqg%’acoé’ﬁréhﬁ ’Ftab@ef”dl%%&?éﬁ\?ng’oé%gz'e%ﬁ Ogtooﬁftp?a&ﬁ’ i %ec{ e
| ever nenber 68a, 68b so as to be straddl ed abput the djanetrical]
oppodéd nasrtion 89 nEthe &yst platranenaber 74 ixrcortiguny mﬁmse wﬁ@ab@i 'ﬁ‘ﬁ%faﬁwvﬁ t
64 is preferably trenched, grooved, and/or bracketed to resenble a
U- shapedplanarsidacs-pogion; die ratjed oF Happsiien 0 prefrsatily fefiss a peiantiallygireBlr o
substantial ly single planar nenber for planar contact engagenment with
t he conpperéntter affthet flae defribecTdorAlmuntively ethe Hp gerivh 80 sandefing 6 pemetero!
the material defining the cross-section has an aspect ratio
equi val est altedndtdrgeotmitrg Gidl ashfer glaimpdy, ovdlj reltarggtar owpolygdnal. wi dt h or
| ength, the ratio is

[0070] Preferably formed between the distal edge 40 and the remainder of the annular

20  wall 30 is a step transition or shoulder. Preferably spaced distally from the shoulder is the lip
portion 80 to define an axial space having a height /4 in between as seen, for example, in FIG.
1C. Referring back to FIG. 1, the lip portion 80 further has a diameter of a sufficient length
50 as to further define a circumference larger than the circumference of the distal edge 40 of
the annular wall 30 forming the distal opening 42. Thus, where the engagement of the lever

25  members 68a, 68b with the cover plate assembly 16 locates the first plate member 74 distally
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15 substantially |l ess than one so as to define a small volunme and
m ni m ze the space requirenents of the bridge elenent 64 within the
chanber 38. The bridge el enent 64 can define a length so as to bridge

the |ever, fj}@éﬁ? Ble %%Ferﬁﬁ ofthe E’B‘odﬁ g‘%&: ?E rp{oﬂ.i%ﬁ SPgFe"i}ér?ﬁy Bﬁtﬁ'lagfgrldem or

assenbly Inits ositro cates’t osure

el enent | | d I

the bri deu-ufenbi BEE %aﬂgdsggqﬁetfh%%fl“@?%%ﬂ Ehiaf 0 8?’0’%4195?%32&?%1%
menbers 68a,. 68b f tran r the | oad i el e t
further CPERERENY thsﬁgftﬂiﬁ% it heliieuRf il o Blahet ot uilh

24 to the_ trjgger assenbly . Upon actuation of the sprinkler 10,
the | everch ﬁ%‘?@égﬁs Merg Preéesblpsurtm 1%? BEHON B9 PGEenEFRINLIRYYS BRpTTustags to
engagenment with the shelf 70 to axially displace the bridge el ement
64 so Sas cireupwsrihe thedistal asgeAC af thabods il 2 oAltematively, dherlipawrism dgsanipelpde 4
and the closure elenent 44. [0069] The angul ar relation of the |ever
menber s @8agdi6 Bdps wetlatsiof e stiticiondregnericl év define shrediphmrtionsind pesvest thdiale,
such as the |ongitudinal axis A-A of the sprinkler 10, is preferably
defined hycesdme te@apberEss. Adcotdgty, thegidenel @SdirGdip oftht Kirst bRteanateler
pl ate assenbly 16. Preferably, the |l ever nenbers 68a, 68b define in

bet ween a9 ahdfHeWoRd pRidsSerttily 30 AiHherl dfiare BB 8RR aled Ahre@dRehe sprinkler 10

accordingly each Iever nenber defines an angle 13 of about

sixty-eig tfurﬂ-f'egflﬁﬁﬁl (B &ks Wtﬁ@cﬁaﬁﬁf}ef s pﬁycﬁll E%r%hﬁrvh%‘ﬁhﬁrﬂ%[ﬁ?é ax?zﬂ(bﬁace

A-A as seg for ex ﬁ% in FIG 1C However, any suitable angle can

be f opmeq betyenyt g?od&ygft]h B SallpYd e ISR s TEIDRLS B8y

68b can sup ort cover assend e cfos Femen

44. The cover ass figur means
for concégp?sﬁa SR RiE e esanbmsisPeﬁ‘éca@%% SR (e,
t he chanb r 38 such . as, for exanple, the deflector plate 5

| ever Binatipga, void gio “%r% actx B °§J e5t 1833&@%’8??613@/ to gmprieyid éﬁr“l}ﬂfh‘?“’f
|ncludes a first plate nmenber 74 and a second plate nenber 76 coupl ed
to the f |1958hqwrawlﬁe%@rmuustwe ephodimast af the ﬁ’e&%brﬂwnr;sr?éf@n aglay a

i ncludes a substantially planar surface portion that is sized so as

t o subst datwashenoricotmey the heved pRtesisseophisn] gych thabthe stydach ofithe agsembly out

of plane, raised or 15 |lip portion 80 of the first plate nenber 74 is
cont itguousencasithgrtiny chambed 3 ia blibstantidlyguribgadat to thdlengihdivat axdsAfmcEhe ring
portion. The raised or lip portion 80 preferably defines a

subst ant pakd prefetablithale of @ pbRicEmakfialishch f, flr exaneiif ellef1dd polyethylene,
Alternatively, the |ip portion 80 can define a perineter of an

al t er nat goRBRFREAYOrTHEE pRForail P hyl6X 2R Soly R BreferaBIS pAdGdbs Me g 21 with
polygona? EF g?O]Preferably fgr%ed betﬁ%%n the dlstal edge 40 and the

remai nde FnsQlfan&hﬁroﬂgﬁst a t;&;lgt t‘ﬁ@hh% %pc S’oe a@Qm Hs@lﬁtgl' Fét@@expﬂhc ShRY gﬂf%r -

Preferably spaced from er st I'p portion 380 to
AR s@mmﬁ%@@ﬁl%&zrsgp&%ﬁgthggea%ﬂ{leﬂel B hAGRRPRSRE ol B
furth h f fi t | h defi

AL T R e R T A
of the annul ar wall 30 form ng the distal qpening 42. Thus, where the

engagemefignificant feat tragser to sthﬁw&s'té?@ o5 ghe, Spealﬂervéuottherﬁbifefaeht?gpg ppsEQREiate

assenbly 16 | ocates the first plate nenber 74 distally adjacent the
di st al opwnnagespense e theowyeriate assembly g 6 pio theipesserge ops beas pabieeverter | aps
and circunscri bes the distal edge 40. The overlap of the lip portion
80 provi g1} paFafurtbér anhbrce ithe coneeblimpfuncionwiftlie liphmortibinsdlednd dltgfirsamd o f
the annular wall 30 to further limt radial access to the

second plate members 74, 76 of the cover plate assembly 16, the distal edge 40 can include

25  additional features that cooperate with the lip portion 80 and deter tampering with the internal
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chanber 38. More preferably, the lip portion 80 presents a continuous
outer surface to 5circunscribe the distal edge 40 of the body 12.
Alternatively, the lip portion 80 may include periodic gaps or slots
of a suf Lbmpsiehtsiof BRupMRIert10 hdadednathite thamtpoBs.i Bur camdplpy absgythe outer
radi al access to the chamber 38. Accordingly, the preferred

enbodi menf, .k oFiE WallSimiRy &k Qs BRI 4014n 805h Ad81a8 gﬁéﬁmoaleﬁtfeﬁdia%ﬁaa&nw
16 further enhances the conceal ed nature of the sprinkler 10 by

; h i miting . . _ .
R s S L e R

mninmze e axi der o annul ar
Il 30 d.the | i 0 i 21 i f i

vl | 30 a0 the LD RO 08,202 00 A 5 BE S Y L SPRR e,

! e 8 oa Teblednssmen wHoh ey B menptgiea frbrurrsiiie i fbte abts? 74 ang e

illustrative enbodi nent of the ring 21. The ring 21 can act as a flat
washer odisthedgsdt0t he cover plate assenbly 16 such that the surface of
t he assenbly 15conceal ing the chanber 38 is substantially orthogonal
to the | ¢#FR} udi Flad sceoxidplate membpie7&is prgfeably eoupledte therirst n{%@e@beréo

pol ymer material such as, for exanple, Teflon, polyethylene,

pol ypr opyireiedeine mh¢ 6r poefcovaliplae amydmbly ofdnings GB ywhish qoeadechadyidy of the
provides the ring 21 with insulation properties such that the ring 21

can behay&eAsedbers B 526, OVoRAHYGEMIIY M o#A Vethe pXilbdedasaadfIFGL.6 , andd
t he remai nder of the sprinkler 10. By substantially insulating the

cover,pl alhgs 4l cavs @HPA 'a\és&l?rﬂ% hgathd fiefplate hieheLYEREILEA AN OFBAGE 784)8nd

cover plate assenbly 16 without significant heat transfer to other

portions ﬂgefyse§ 8 p¢ mBibA 76 HIbdE %@Pﬂye SRt TR 1o BRAGAR dsinfoly, iy Tl

response e-cover plate asse e preSence of a heat or

fire event. .100711T0 rther e G ! g faf he
thy
1 0 por ¢ OB H0 0% T e R DG ol AonPaRERRL Bk Bt 12
cover plate. as ly 16, .the distal. edge 40,can i hclude 25addi ti,onal
f eat ur es PH4ERS @gggg%ﬁ@“ﬁpﬁ]%e ’tnﬁlél%?ri 1H2 %’r i ‘}ue%§8’t'a Homy e gpsemRhr and, ng
wi th the internal con&onents of the sprinkler 10.housed\M4rF{ytt%$
chanber 9gerlapef thefiafhgne scoapbplgierrantsgt h 7% g T5REobFe GPRRINGART SIPtoiBa 175
t he distal edge 40 can be an annul ar shelf 40a extending radially
t owarld t keoperate fodpum ta pederred dlased from clangeipd single oppuRE’ & HerabdthiNdeh,
as seen in FIG 1lE The exterior annular shelf 40a would preferably
present &hbérst el setandgtate meibgrs 74 Teecap inchuda eddiliond obalfermatively
i nstrunment which may be mani pul ated in between the first plate nenber
74 and t Qendisihéal opeA@eclééd formed openings, cut-outs, slots, slits, voids, perforations or
depressions.
[0073] Referring again to FIG. 1, the opening 78 is preferably dimensioned such that
20 ends of the levers 68a, 68b engage the axial ends of the opening 78 so as to locate the lever
members 68a, 68b within the chamber 38 to support the deflector and closure assemblies as
described above. Although, the openings of the cover plate assembly 16 are shown as
substantially rectangular, other geometries are possible such as, for example, oval or another

polygonal shape provide the opening can be engaged with the ends of the lever member in a

25  substantially close fit arrangement. Preferably, the plate engaging ends of the lever members
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[ 0072] The second plate nenber 76 is preferably coupled to the first
pl ate menber to further define one or nore cover plate assenbly
openi ngs 78 whi ch engage the ends of the | ever nenbers 68a, 681. More

speci fi CE&SEMGSb%Mﬁg&e& BLasqy %é&g@ﬁle\ﬁ!aﬁ‘é’@ss&ﬁblf b}gﬁjngl'man@@ﬁ'bsi&tlglﬁ' i's

the cover plate assenbly 16. The first plate nenb 74 incl udes "an
openin
785, 11 éﬁ%ﬂ%?@?%%?é%ﬁ%%'@%% i %8%%?1%94@ b@@%ﬁd’vﬁlé’iﬁf BPER"

SEZPEQ Zl‘e‘c'o e BOR DR & SRR ingdioRE el utlie REpaIE h@i@é‘é@%ﬂ@b
ﬁgspggf ir dgg%‘%éﬂ:’?ﬁyr@% 3t e %ﬁﬁggffg%gbi @%ﬁ@f@% éered?wqeﬁgfe the lever

preferred closed form el ongated single opening 78 as seen in FIG 1.
The fir st #i sseeindd ol sMpmoversthe gpeningc T8 g erekaehly losalsd or
alternatively di nensi oned open or closed formed openings, cut-outs,

sl ot's, slcenteally yoithd sovep plafarssanitdy) shaebydeplingstbe Msnm@m?saq&aeﬁﬁmlaﬁge to
again to FIG 1, the opening 78 is preferably dinmensioned such that
20 ends ohe tivther ev/form tiESmppdtiy fagafpe ticheidgx elaneetd snd thetdaBeadqrend ng
78 so as to locate the |ever nenbers 68a, 68b within the chanber 38

t 0 supporclosirb@ssd@blieck descabell 4Ho0& Uveregssiernblyl 88 openitleBCik Ideard abax the
Al t hough, the openings of the cover plate assenmbly 16 are shown as

subst ant b&t&rﬁf&&@oﬁ&%ﬁt@ﬁsserﬁﬁlb% aHE IRt RStha IdigRAE S Bkie ASH%hcfﬁtﬁat tﬁé) r
exanpl e, oval or another polygonal shape provide the opening can.

engaggd Whdshriige ﬁ}%e %stégﬁ ésﬁ‘éferlpmﬁhlﬁ &e%x%ﬁﬁbk?ﬁ%tﬁ'&l’eﬁ?éd'bgtﬁ Ose

fit arrangenent. ra at e engagl ng ends

menber s fi,gured so as to engage the plate assenbly
openi ng ?§§&28%§§lﬁ s%%%t%e%% II29 nor mal di recti on to the surface of the

Do o ool 0Ly e ghBBeme EVFI?IE%H Bt bl ptEoefefi By P Phbne BESDER ofibs

to about 1150 , is preferably about 112 and is nore gor ef er apl y about
108, wit gntirg arep ohibe ,qaeépng)'}'g {orexpraple,30 to 50 percent of the entire available space

defined by the opening 78. Thus to fully occupy the opening 78, provide the close fit
15  between components and maintain the concealed nature of the complete sprinkler assembly,
the lever assembly 14 further includes a retaining member or plug 82 to horizontally space
the ends of the lever member 68a, 68b into close engagement with the ends of the opening
78. The central plug 82 can be embodied as a small resilient member for installation into the
plate assembly opening 78 after locating the plate assembly 16 about the distal portion of the
20  body 12. Alternatively, the plug 82 can be embodied as an enlarged wedge shaped spacer or
retaining bar located between the lever members 68a, 68b prior to locating the plate assembly
16 about the distal portion of the body 12.
[0075] The second plate member 76 is preferably thermally coupled to the first plate
member 74. The first and second plate members 74, 76 are preferably coupled together by a

25  fusible thermally sensitive material such as, for example, a eutectic solder material rated to
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5 menbers 68a, 68b, as seen in FIG IC Moreover, the opening 78 is
preferably | ocated centrally to the cover plate assenbly, thereby
angling the |l ever nenbers 68a, 68b relative to one another to form

t he suppaneltiinghefpresercefos sufffinientdrenirsaeraied birfor eampleda fireeveat | Ascerdinghnd
cl osure assenblies as described above. Mire preferably, the opening
78 i s | oclnd teidgerlassambly® prefotably inforpdistecaniasiudes deeoaayabhygertly A6 ds a
intersecting the longitudinal axis A-A such that the 10 ends of the

| ever nemhenslloded Rdcdtel Rgetyaiting thbitkerhieamg &lihd dpeivkipathefdabiyned
by the outlet 28 of the passageway 24. [0074] The ends of the |ever

member s %&%ové%t@ﬁ&&%l?%){s &ﬁﬁgﬁhéd Re¥inéa eehhmqaug fof 1€ stz goar ea
of the opening 78, for exanp e, to 50 percent the entire

avai | gbl ‘;aééﬁ% ﬁf') '1&‘(%? 240, 8&%%&% ]gethér Qﬂﬁzkfeplﬁﬁ'théhn%gﬂh?éﬁ ibhe

openi ng ose it en ‘conponent's and nal ntain
t he conc a f the | et kil S

assenblyqﬁgﬁfur %#*mk é%ggﬂﬂggwgﬁ%?ﬁdmgéﬁ%mﬂg%?FplJ%kgég%mmgmgora
hori zont ace .t he, en s of th 68a, 68b |n o cl ose
engagene Ets %ﬁf s¢ Mk gf@ﬁfﬁ‘éﬁdﬁ%ﬁ @“*PE"“”EWQ thesligk devics delpeg® ¢ an

be enbodi ed as a snall re5|I|ent menber, , f or |nstallat|on |nto t he

ol ate asSBROISy limgdnden R offesethap 5¢GRSHG the pl ate assenbly 16 about
the distal portion of the 20 body 12. Alternatively, the plug 82 can
be enbodi®6hs aRefemingrgad talifie? shdpbdlisoarsidetwren it fistilatg nsaber 74

| ocat ed between the | ever nmenbers 68a, 68b prior to |ocating the

pl at eoas asdibk yechd ploteutembee 76 issthatolqen matepial. GFhetanan th belyold&ed {s@ETEhble
second plate nenber 76 is preferably thermally coupled to the first
plate  equitd¢nded thé drea dbnelibyShe ffdceseNiTdhdeaddl plasBREber/7h to 16 j@inal
preferably coupled together by a 25fusible thermally sensitive

mat eri al (Sme firs latel REmIRK qm-"h@eorﬁn YiBFL pefl (3&{011 Iaﬁ:r m@hberr abad shéwn
nmelt in the presence of sufficient heat generated for exanple a

fire eveRl..xfig Qﬁrfil'“‘ gx thi Bfeal 1o &Q@fd Ra SemBhdo nﬁﬁ}ﬁf&ﬁ&ﬁ:??hﬁh‘to about O 5

i ncor por at es O | nc es the cover at e asse 16 as ermal l'y

rated |i FHQ agf? ?&er%@y%ﬁ?&&%% 1gefﬁl% de%ﬂ: nrsﬁgﬂgé? hefgitdkpc%u qgltﬁe?wee tlile

sprlnkler cover e asse I'S c gure

ot 35 o polefih e B b e ot ied re'ﬁﬁ? SLighst 5% & tﬁ%@?ﬁ?&?ﬁf@’ Sttty the
R onidar AP AL 0B Bt ananaier 76 dusiines an o TR0 dUTRIE member & it 39055%?03 :

sol der material and the |link device define an response tipe ind

(RTI) of thespasebrieem the plate nembers 77 Pat Reressried dimplg height of alputs, 00120 and
2A, di sposed between the first plate nenber 74 10 and the second

pl at e nekishes tg gbdut O0ALS wohate Therdinwlé memberh85 agt @aa spactrdbetisicd dhegdatpsas
preferably equivalent to the area defnmed by the surface area of the

second pihatselderandtenial Tifls the ibterstival spate tocdntvel thi Kis¢knpssatf ¢hermpldeeprefédably

Accordingly, for a preferred second plate nenber 76, as shown for

exambe tohefdhequihlent ethadig@se kagihe Asadrdiagigdthe prefradipldls dseablan 6
inches (in.2) to about 0.5 in2 and is preferably about 0.45 in.2. In

order toggneyh Veld¥la th REigALES FansRY Rloh¥boREI00BIED abfR 450:1. The thickness of
the solder can define the thermal responsiveness of the solder and therefore define the
thermal responsiveness of the cover plate assembly or link 16 and the sprinkler 10.

Moreover, the height of the solder in the axial direction, i.e., the thickness can further define

25  the bonding strength of the solder. Should the solder height be too low, there may be too
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15 plate nenbers is of an appropriate thickness, at |east one of the
pl ate nenbers, preferably the smaller second plate nenber 76,
i ncl udes one or nore dinple nenbers 85 that project into the space

bet ween thenRlrah E[g{sﬁ}gg%ﬁiduyfo %Z%S%?e&rﬂﬁfﬁ%éﬁglgghm[l@er Bish b tfsolder

about 0.0010 inc about I nches I npl e nmenbers 85 act
as a spac ; d L I .

ot or ot | 10051 1 UBE B SRR BlcRRatRSobiuchllsl EonfBeRL by dderBokfie g, |
20 to height,. equival.ent to.the dinple height. Accordingl t he

o ef or r el it EuiByicdion ey e SutiEleAMh e FRO RO AT eer 'y e
rangi ng from about 300:1 to about 450:1. The f{hickness of the sqld
can def i Hiresiiod orihesqnal tortsigpgiidinehads tyesigtibe é)sqedé the e picaiber Goe 030
define the thermal responsiveness of the cover plate assenbly or |ink
16 and t tgad 3ppitain fhefirgt@nd pypredbplate manthsrsrenplpd togineapetherol der in the
axial direction, i.e., the thickness can further define 25 the

bondi ng 400%®hgt hToffurtheeersoledieat theShfaded of the phtd dembdie 74176 atzecotredlyl ow,
there may be too nuch of an alloy present due to the heat generated
i n appl yiofigntede:lgivt cesnesuothed doak td frepat difine the @8e tirthore@bedr platd Bsembly
expected thermal responsiveness. Conversely, if the solder height is

t 00 hi gh cb&ipst78E ekl Hehe fONHME GEdoR pRBYMERerdRY, $6|§3feifé‘rh}ﬁ?idcmd§§a{ ong
enough in shear, i.e., the direction orthogonal to the |ongitudinal

axis, to déﬁ'@isﬁ)_tn dr Bﬁerﬂlg §6, b 408 HRYSGbndIBIDS sti&BFa, P foPredtively
e first” an

mai ntain t second pl ate nmenber's coupl ed to one anot her.

[ 0077} To cBMFimgrthe%b%wdp%ntﬂFbatPerhﬂﬁ SHisHide Sﬁteﬁél. i cBJé&} ioH%E@\%EﬁhZ‘l’ 6
are correctly oOriented relative 10" 0ne- anot her so as to properly

first and REEORa Sral e ARipuPD Bahs TR B gL s BB PR Befban FES Brcpent
865 for PRSBELETVORSENOLOHRCIRI My EHaleDE RAER™ BE PPiARaRE Y or
sensitive material. The cogperation between the depressions 84 and

t he proj &egacenentsdthdhaends of thedgver arscnaldyoierqirafeeablie thssleptpesiqns 84 and the

properly projections 86 are offset relative to the center point of each plate member 74,76 to further

15 ensure that the appropriate mating faces are engaged. Alternatively, other mating features
can be incorporated respectively into the first and second plate members 74, 76 to ensure
proper orientation and engagement of the plate members.
[0078] The first and second plate members 74, 76 of the assembly 16 are preferably
copper, and in their preferred assembly, the plates 74, 76 are cleaned and de-oxidized. With

20  an appropriate flux applied to their mating surfaces, the plates are pressed together and a
preformed pellet 71 of sufficient volume is disposed within each cavity formed by the
engaged depressions 84 and projections 86. The assembly is heated to distribute the solder
material between the first and second plate members 74, 76, filling the space therebetween.

The assembly is preferably heated to produce a solder fillet around the perimeter of the

25  second plate member 76. A preferred preformed solder pellet 71 is shown for example in
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oriented and engaged with the first plate nmenber 74 to define the

pl ate opening 78 for engagenent with the ends of the | ever assenbly.
More preferably, the depressions 84 and the projections 86 are offset
rel ati veFi® 2B ehe oM el 7D is péfeabiyh mitedi ofRidhidey 158, fibon INDFUM CORP. 15
ensure that the appropriate mating faces are engaged. Alternatively,
ot her map} DQivaRat &S heARy Percidie@ERRPARIRA of SORBL 26/Bk Pbi DS agd %St
and second plate nenbers 74, 76 to ensure proper orientation and
engagenegh of the plate nmenbers. [0078] The first and second pl ate
menber s , 76 of the assenbly 16 are preferably copper, and in their

\8\?’? Lerzgemqgﬁgm‘?“a?t {gg?#(l(ﬁ?ata%%#?een lzatg :E:)l E? ﬁ%a?’lrtﬁ%%%qﬁagﬁ gﬁr?sf ggéiéﬁét g.
71 Lci
50?Lerrés ? = F%‘r beé‘g g@‘%‘t Oﬁgﬁ‘tﬁ ﬂ‘%’é“'&r ggﬂ%‘?\‘}a Eflr &?e r%’wﬁﬁgne 6‘9°18e§}‘!1 ﬁ%‘a ‘%ﬂ%@&%’ 768 ent

depressions 84 and projections 86. The assenbl is,h?atﬁd hg I
di st ri but@aratre 2udnlless thedeverassambbetopivat apdiaetyats Ge sprinkle dfo hhe fistplate
menbers 74, 76, filling the space therebetween. The assenbly is

pr ef er abmgmberfenteferablyr dsfinese largsoivefase 4rpa than theserond Plaitamerabdr {6t dfhewt
the 25 second plate nenber 76. A preferred preformed solder pellet 71
i s shownedohrof hedirgtlaad bevondpl@e nbei ik, Fobdbeir pwsthbly iFshibstentiallpcaewist y
a material of Indalloy 158 from I NDl UM CORP. or equival ent sol der

havi ng atiersedoat bRk BONPQT6id Rofetiblybl08add ecodtfirichly Rhativk3o theSinst plated  10%
Cd. [0079] Upon exposure to a sufficient |evel of heat, the thermally
sensijhi Ve eiBberd akh haPBb WaRd pbhies i @St 4M8lstdont BRECRYmBdt PNI76Grd he
first and second plate nenbers 74, 76 to separate, and allow the

| ever as 5@35(91‘11}4 glﬁi%‘bepi';%%g fa.lﬁ s HHATEad 80 ﬁﬁrﬂ)ﬂ};‘fﬂu@ﬁnal]&ihs Ahe Alité’rﬁtivﬂg,at e

menber 74 pre nes a larger surface area than the secon

t
plate mag;l%s of i fir 5?60‘33& @g@fme%%ﬁ 147 56 cANRLARE Q?ﬁger@'gﬁrt,% (FSrthfet

76 or th assenbl’y s substantially’circular, cond pl ate

menber 76 is eferahly. .|l ocated eccentrical rel ative first
pl at e mefbHEP* y§@@WQF%EF°?ﬁ%p i e ?§F§J%¢“?ﬁ IFP?Eﬁaééggsecond
pl ate nmenbers 74, 76 are coaxjally aligned along an.axis s d
rel at i velangitydigal pgs gy-fu drmbr a W@lvﬁgAﬂl%,&PYeéP %@“éﬁi’y 1@6?81‘: 5f‘ejﬁ‘ll\%tahe
first and second plate nmenbers 74, 76 can define a center point,
whi cH5 cagedmateyipgher than suksfantialiycisniag sach asnfor peangls evalgleglppeu SEnbl y 16
and substantially parallel to the longitudinal axis A-A Further
al t er nat polggonal.t he cover plate assenbly 16, can define a 15geonetry
ot her than substantially circular, such as, for exanple, oval,
rect angujgopr phieythenal perfod@aa} ththetchrear pate gseehldy i acethofmal hisk dower
pl ate assenbly 16 as a thermal |ink device

can be further defined by the material and thickness of the material forming the individual

plate members 74, 76 of the assembly 16. Preferably, the thickness of the first and second

20 plate members 74, 76 is such that the cover plate assembly 16 presents a sufficiently rigid and
durable structure. However, the plate members 74, 76 should not be so thick so as to
adversely effect the desired and preferably predictable thermal performance of the cover plate
assembly 16. Preferably, each of the first and second plate members 74, 76 are constructed
from a copper material ranging in thickness from about 0.007 inches and 0.01 inches,

25  preferably ranging from about 0.0070 inches to about 0.0080 inches and is preferably about
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can be further defined by the material and thickness of the materi al
formng the individual plate nenbers 74, 76 of the assenbly 16.
Preferably, the thickness of the first and second 20 pl ate nenbers

74, 76 i s0.801BhndHeathidkD lfepABlelp] (RS BrsPARIRERINY phik: Iﬁélﬁﬁéf%,s'{@can be made of
sufficiently rigid and durabl e structure. However, the plate nenbers

’ T S 7 I I g : f 1 i d
and pref oraBy e bE R e e?ﬁaﬁa’p%?%%%%%?%ﬁ?wg%%%%1?5%?%5@
bl . f.th i,rst t
74, 76 ér%@ogolﬁéﬁ%%-ﬁ%{%%ﬁ% %Eﬁff‘st%%ae@%j@%%meﬁ}%ewgﬁéﬁﬁlgoﬁg ' ‘r&}f?ﬂf%ggs
f b 0.007 i 0. [ , 2D [
about 0. O AEFEGREGoesh BpYId6S BTGt 470 ook BloRS o oLt

0.0075 inches thick. Alternatively, the first and second pl ate nemnber
74, 76 caioBeespdemiaisthgpRbicsROREVeREEs-y r esponsi ve material s such as

ni ckel preferably having a thickness of about 0.007 inches.

Mor eover ,[008d fi Praferabls, dkiboenbopidauefacee nhise soeaplatrassoridy t e eodataf to
any material of any thickness provided the assenbly of the first and
second plpttect therdssansbl b againy catesioadmauiht eletnbnts whihe sesqmd £hviesne®st in

[ 0081] Preferably, all the exposed surfaces of the cover plate

assenbl y vilficlathe sgrivklee d0 brizy Be plaeed. CditdsRs 6l hiver@Ri 4Tt the tHeagalon from
the el ements of the surround environnment in which the sprinkler 10

ey be plREBEhantOs1BS AR platslatkeaBUer Al nIghit BELaph BBy &S an effective

performance of the cover plate assenbly 16 and inhibit its capability
L0 SefVe 1A% deflcCilREliphs: QUKL Pfably it fed it AR GeARAE T i
Preferably, t g 1eage gér f ace;t)ﬂge‘f'qi n%a ng t)nhe t ﬁ% c{mess Sﬁﬁt ge aslglgé y %/f
16 are a Y | e .coat o _ensure proper protection. These
cdge. sur fEsREYERERT B GRR GlulsoRER I Bt BRREr o PLER 1B Hefner
74 or at the edges definjng the o [ 78, are thin and therefore do
not pres éH’irIlacﬁs’& re@tgmg(?raf B*e%erépq@y $f§ﬁ;,\ﬁgt:p]latg r‘&%‘i{e}' E{erﬁi eae@ﬁ‘égr‘g%m’l“ﬁ the
particular, .th covgr plﬁkg assenbly 16 is covered with a two part
coating PBYHES ghin agd thercloredp ngt peseRta 1args guacs Grapie BhKAREOBHIRMA .
Such a two-part coating is well known in the art. Alternatively, the
cover pl aferaslagamicylan dhegpyerdate agemblyictincayersd witat o neg&edting whi ch
is preferably configured as a powder applied paint. Further in the
al t erlAat iincduding a self-etching primer and a polyurethane coating. Such a two-part coating is well
known in the art. Alternatively, the cover plate assembly 16 can be coated with a polyester
coating which is preferably configured as a powder applied paint. Further in the alternative, a
protective coating may be applied in which the coating is embodied in an epoxy coating,.
Other coatings know in the art may also be utilized.

20 [0082) More preferably, the cover plate assembly 16 is covered with a paint coating to
satisfy one or more standards and test protocols, such as for example, the operation and
corrosion test standards under UL Standard 199 (2005), which is incorporated by reference in
its entirety. The preferred coating includes a prime coat, preferably a fast drying pretreatment

type, 2 package, acid catalyzed vinyl washcoat such as, for example, INDUSTRIAL WASH

25 PRIMER CC-A2 from SHERWIN WILLIAMS as described in Sherwin William Chemical
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protective coating may be applied in which the coating is enbodied in
an epoxy coating. Qher coatings know in the art may al so be
utilized. zo[0082] More preferably, the cover plate assenbly 16 is
cover ed Qohtingadapashedt GELAR i( Ngs) avsiRblesit Interne URL:xor e st andards and
test protocols, such as for exanple, the operation and corrosion test

st andar dggsldeiv.pdintRi 3 REAI b2V V) jsp WITEID-5T OREC N TR ad R0 D37 7743

reference Tn i1ts entirety. The preferred coating 1 ncludes a prine

coat, pr LYk N id
cat al y oo R DR A Rl fR e Pt P

PRI MER r AM
Chem calcg%)@élotn ilﬁgblﬁlﬁg @lg %@W@at@fﬂ gﬁ% %\?gﬁlrﬁa@? %ﬁt&? n er%lg%

URL: <

ht t p: 7/ wid 5t HOQoR S BEHNGEb e EF@E@B%’@XXFE’%MF% %%B%E@A‘%%F%%% =03
577743 5052&doctype PDS&l ang=E>. The preferr further

i ncl udesN¥C+ asrlesgtied & S 1&”85@?%%‘1"6)&“1" Arte phaet %?Bp%@ %ﬁ?tdételﬂ?étr ng
such as, for exanple, M LGUARD- 53022 5 CORROSI ON | NHI BI TINGL & C
FREE EXPERY: PRIMAR™P Snespumes.canmies3 0230 himlrs The sestingdupieferabiye o

M| Spec Paint data sheet M| -P-53022 avail able at Internet URL:<

htt p: / / wewplisd fcothidkhess g rapging fioinl abputIBWR3 indhesoabok )02 avheng i s
preferably applied to a thickness of ranging from about 0.0005 inches
t o about [(088)02 | Acheakngl},ARS3tRaedc@ting tombihdtipnpe@fides hettano@tprondgde
conbi nati on provides a neans to provide 10corrosion protection to the

pl at gp ass@rRlon phéiedtioh iOhe plabd 51 NE Githout idierfdréntl td €8 PaR sdsy@iRPeRess,
operation or separability of the plate nmenbers 74, 76. Wth regard to

the abil jgyih otrgﬁ)a{%l'bﬁftfoﬂﬁ@ﬂﬁfesmezﬁbergﬁl t79 HERGERT EtoURO R Ry QR Be late
thermal response, 'i.e.,” nelting of the solder in the presence o]

suffi ci e%?lg%tm%%g auddpei ?J]Jepi a{q&@g@;ﬁwea'nk berfw%id%rﬁnh

menber s to sep n-sub seﬁaratl on rce of Tess
th 6 | bs-f bl t
s epuP £ BB A AR g B LN ol

in the test st schenmati cal | ho i n FI

oper at i O?Fpéﬁﬁtet‘%éﬁnlspli‘iﬁ"ti%a Se&?*’ﬂé‘%ﬁ?‘f%&esﬁg}aﬁ l%éﬁ §Pgﬁ¥rf§‘ay Pepapateat
sprinkler 10. More sFecrfr cally, a plate assenmbly 16 healt ed to within
20 défyr edsHarseeAndgs h@ﬁenaraéﬂepeﬂaaq%ﬁaiatﬁ @ﬁ%’%‘?l}éettbfr @sembly isplacgd i thg
heated bath with the first plate nenber 76 anchored, Ipreferably at an
edge f or testritandisehespéipallyghaen inFl§. hbtsksimulate operation of the link 16, as described

below when installed in the sprinkler 10. More specifically, a plate assembly 16 heated to
within 20 degrees Fahrenheit of its operational temperature is placed in a heated bath with the
first plate member 76 anchored, preferably at an edge forming the opening 78 by a hook

20 300a. The sccond plate member 74 is engaged by a hook or anchor 300b preferably at an
edge forming the opening 78. The hook 300b is connected to a pulley system under an
adjustable load W;. The bath is incrementally heated, preferably at a rate of one degree
Fahrenheit per minute (1°F/min) to its nominal operational temperature of 165°F. With the
bath and link 16 at the operational temperature, the load is increased at one-half pound

25  increments up to six pounds. The link assembly 16 successfully satisfies the test upon
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20 300a. The second plate nmenber 74 is engaged by a hook or anchor
300b preferably at an edge form ng the opening 78. The hook 300b is
connected to a pulley systemunder an adjustable |load W The bath is

i ncr enent@kdgﬂet& fphrafon TR ﬁﬁ@%eynbalés 7, 16%BerubRBd B0I8€ of REIRHNSE t

per minute (1F/mn) to its nom nal operational tenperature of 165F.

Wth the & AR Drdrd Ry 10mAk égﬁ soperational tenperature, the load is
i ncreased at one-halt pound f Increments up to six pounds. The |ink

of “the. pi A% T RABLAAN SRt Roh TRk 8ot T5ea B0y SRRy TGl SRR 45
Posting. By SHERREI e FEBRRy v noaiad by L mepERer o fpERuhiah s

satisfied the 10-Day Corrosjon Test as provided by UL Standard 199
(2005Y mﬁP‘EPFPqT%Ied‘EYieﬁ%@PBGP‘é%%f% w%#eéflwe@lﬁw [0rRayiatt; the externelraets
the specified 10-Day test, the external parts of the sprinkler 10

Wi t hst ooPf&i¢ sawp;‘@@rdﬁwﬂ@togéan exfysary to $alidpagdydmgef sulBdeaand carbob divxide-
di oxi de-sul fur di oxi de at nospheres when subjected to (i) a twenty
per cent salfyr dguideatmesphere§ ivhyn subjeoied to (iyalivegtrpesiehf satl epray testyi(itameist
test; and (iii) a noist carbon dioxide-sul fur dioxide air mxture.
Duri ng t hedegposifide adesikare fehieapbbidagasieycadbn dhkeidspulfirdieidedr wadure.
filled with de-ionized 10water and the inlet of the sprinkler 10 is

seal ed byduainpkaSdkpSsubctBsts, TheARERAESHCE (N 5pﬂnk1@ﬁ24@§$ﬁll%ﬁ%ﬂﬂiéﬁ@ﬁzed°\f ter
the sprinkler 10 was subjected to the exposure test, is then

sati sfyi edyai@ahd fhekinlAREHRLhARK e BSP Ed‘ﬁ?'&gﬁa%ﬂ SRSk Hith H{E':C!é‘s'i

the UL Standard 199 procedures for t test, sensitivit

requ) ea s @@%%% ; %ﬁéﬁﬁ%iﬁlﬁ“ 1684 %%g%?ﬁ% e R O%rs? .*‘é‘%@%se i
T
rat ea {0 SAPHALPh ‘PR e AT %&g&sﬁea&is#%%iﬂgﬂﬁ TiRahY & pine

square InC?'Pe]%pSI . Referring, for exanple, to FIG 1C in qgn

pr ef er r e@VeETRLES Fenﬁ’é’é’gﬁﬁﬁ 65t # tayroppdicat test @s Sﬁeﬁgcﬁgﬂﬁtﬁlfdﬁ%d
positioned in_ an upr| osition to allow gravity to position the

cl osure &G4 ‘fﬂlséétﬂ%‘r éﬁnﬁﬂ@goﬁﬁﬂd@&SFCr‘iltOBSIt@ffé‘?l}ccqlﬁie{eFfal seal ed and
first positions. More preferably, a threaded tool is inserted into
the 20 pd8ahewaherssembie sonnkdatibtis prefeyaldy gregtiremtedp maintdiea piatie fluit
bore 58 of the button. A force is applied to the tool toward the

pr oxi mal pressuré arab@@t 560 poiwels ipekguar? inohi(pdi). fReferkieg, fardsmgplet toeFIG. 1C, in
frustroconical tip of the closure button 56 into the passageway 24

and furt bes preferpd £66es of Meerhblagi thdspehRIBE 1Y, 1elbodf 1D @l peeitiondd g ah Lphge
57 of the button 56 and the distal portion 22 of the body 12 form ng

tT Eg out | gbsitéch t8 Ulbw bhtty i shio MeJos8lMBALAL R aSet¥h&tANTA i thef | at -

initial sealed and first positions. More preferably, a threaded tool is inserted into the

20  passageway 24, and threaded into engagement with the partial bore 58 of the button. A force
is applied to the tool toward the proximal portion 20 of the body 12 which further brings the
frustroconical tip of the closure button 56 into the passageway 24 and further compresses the
biasing element 60 in between the flange 57 of the button 56 and the distal portion 22 of the
body 12 forming the outlet 28 such that the biasing element 60 is substantially flat. The

25  flange 57 is preferably dimensioned to be greater than the diameter of the outlet 28 in order to
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25fl ange 57 is preferably di mensioned to be greater than the dianeter
of the outlet 28 in order to prevent collapse of the spring disc 60
into the passageway 24. Wth the closure elenent 44 partially engaged
in the passagenbapse dithapetingtdiscddfinte theqrasqabevay 284 With thhelosee eleoteptit4
first position, the bridge elenment 64 can be |lowered and its

pr ef er r egagiany &glagdiich theGrassabewdyl Zibadd thetdefl&ng pieaenin thé ielradtbefinpwar d
projection of the closure elenment 44, thereby exposing the 5 channel

72 of theohfibaR WidesBBhef$4 cdhbe RAGRAQhd 1tFretceé@ CeliRIRE SarBitplace8b
can then be positioned in the channel 72 and further preferably

wedged i R0 eRzaBl G Mahh g%wcﬁem dtind agsu?ém%ﬁnoé’l{vt“ 4$,hnﬁéréb)7@<plt)i9§g§g

al ong the I nner surface 36 of the annul ar wall the wa

the DY d0feBLommR e LLRLAGA! B SIANRSL: i BUAROS shnsh b8, B0 ©f

the | ever e opposite en ever
menbers 68a, 68b are th pref.erabl y_brought into posjtjon for .
engagenmeRPSIHPIEA 1 cg@ggﬁzmngmgg%m@y ‘%%C.igeefﬁgo f B}vgj[aﬁa SRSt
pl ates are preferablg arragged and thermal |y coupkg% t %ﬁth r, as
previ ous e aadarshglE 40 fermed alopg thednsr syréace Be Hf the paulas fall 30pvih the wells
cover plate assenbly 16 with the central opening 78. The |ever
nenbers ©8te bedgs cerens p4 definingthe ph@pelﬂéiéwmmﬁﬁ epdyofithsieow@pmempers
retaining menber 1582 is preferably generally triangular in shape
with twob6B8aylé8b.antially converging surfaces configured to cradle the
| ever menbers 68a, 68b. Each of the converging surfaces preferably

i ncl ude {0U86] 82aThe3Mpodite chdinf the tever methbera6h, 62kpge then phdferhldly drougbnibr s
68a, 68b agai nst the retaining nenber 82. Extending between the

conver gi pesigail foreR8gdnfendwith @RoverpldtegRerthbly 16NTRGEREMA sebdnld pldies are
channel 72 of the bridge element 64. Wth the planar surface of the

20 1 et Al BieGatTp e and thRARE o8 ENd pH&KAKIy MRILBES tb Rorknfife

channel the | ever nenbers” 68a, 68b are broughf i nto engagenent

ith th ' f Rl .
% serbl 5%2@%;? %%b?’%%@%ﬁ;%%@%hfﬁgﬁgﬁs %?Fﬁéﬁ%}@?f‘*ﬁﬁﬁi%sﬁ%lﬂfgﬂéJ?ﬁ““giat
e openin ) e rou in ose. Lol erance~engagenent _a
the | ovel= b G Seclsg kit iy BRSR Riide ReRBERos 1R ARl uipY
th bet the | , 25t I .and t.h
AR R R
IS preferably disengaged fromthe partial bore 58 of the buttgn 56
and the SYHigHEFdde gadle g’er BYE FeEers Opi 048 Epch ofthrsionuerging ﬁ%‘#tceﬁﬂfe%‘&i’ y

the bridge element 64 in the distal direction of the )
include tabs 82a, 82b to further cradle and support the lever members 68a, 68b against the

retaining member 82. Extending between the converging surfaces is a planar surface for
engagement with the channel 72 of the bridge element 64. With the planar surface of the

20 retaining member 82 disposed between the lever members in the channel 72, the lever
members 68a, 68b are brought into engagement with the converging surfaces of the retaining
member 82. The cover assembly 16 is disposed over the distal end of the body 12 such that
the opening 78 is then brought into close tolerance engagement about the lever members 68a,
68b and the retaining member 82. Preferably, the gap clearance bétween the lever members,

25  the plug and the edges forming the opening 78 is about 0.005 inches. The threaded tool is
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sprinkler 10. The bias force of the spring disc 60 conpresses the
| ever assenbly 66 into further close engagenent with the and the
shelf 70 and the opening 78 of the cover plate 5 assenbly 16 to

provide 6}3:8%1%1? Jigehg@e&iﬁaﬁqwﬁa{gﬂrb?fm ﬁ{eb%oxpftg 5l th©8prin@ @idehid Raled

assenbly 62 and the sprinkler 0087]I'n an alternative nethod,
ends of the. | av . | gse.. it hout
the use of o> Beos TR TRGCR: oo PN Bl o A AR OR S ATl
16 i s di sposed ov he .di st end af e body 1 and t he .openi.ng 78
"2 br ougRPATHIE Oedda et Aot e fise P Bomiieihen i/ S e B Mg
the ends of the |l ever nenbers 68a, 68b disposed in the central

openi ng 7atthes closseneagenant yith the and thesaelf ¥ andfhe gresipe Ko thasoveraigie t o
bring the opening 78 and the ends of the |l ever menbers 68a, 68b into
t he clsosassemblielfyiageotidaa clasgdit ppd gpews arrargemeni of Parielon thedrigrer pssembly 62
enbodi nent of the sprinkler 10, shown in FIGS. 3-3A is preferably a
resi | i entand ¢hg spricdley lenber for wedged engagement into the opening 78
adj acent 15 the ends of the |l ever 68a, 68b. The prongs of the plug
82' are Roas7¢r ablnyancaitaiative ethwd, tle emdeofthe OErananbickat8asc8barehgdglesd he
internal surfaces of the first plate nenber 74 and prevent renoval of

the pl ug t§thef Hithodt e BPEMN REinB: mkRABS&ELAIN@RE Ché bOGr flaRVSserdble16 is

sprinkler 10 is preferably disposed within a nounting el ement or

escut cheg f thelHaat @ lLad @QQ% 81 i ce.
To i nstal :fbp%b%g Og%rggér?iﬁt% égsg%ﬁo,e th% 5’6‘?? H{I%:Bgr 1 @iﬂs? bg?%f ielr g)'l}?l}%%éh{eﬁ

threagded Jifilif RO ARRTRN dedt Sy vﬂﬂmgeﬁf?seq;g‘cﬁ’eﬁgvei%eﬁ%b&%rssgid% dfs}BJeE'ﬂQ
that is preferab?y nount ed” al ong ‘a branch supply T1né of a sprinkler
t facilitate,dnstallatiqn, of th i nkler 10, .the .
surtace O R SRTHE Tha el Ptk S Rim RS B R A RSB HE o
t ool en ' f 7, f [ le in FIG 4,
Fad al |y BTSRRI BUTES O e SPupembies S b oRE Breubhcpesterein, Jip
engagi ng surfaces 87 form 25 the naxi num gap, W dt h between the outer
surface BW8SE" ehowndn tisialtpmarys enthodimrat eifhe spafpkler 10, shown in FIGS. 3-3A is

preferably a resilient two prong member for wedged engagement into the opening 78 adjacent
15 the ends of the lever 68a, 68b. The prongs of the plug 82’ are preferably configured with one
or more surfaces to engage the internal surfaces of the first plate member 74 and prevent
removal of the plug 82’ from the opening 78.
[0088] As described above, the sprinkler 10 is preferably disposed within a mounting
element or escutcheon 18 for flush mount instailation against a ceiling surface. To install the
20 sprinkler 10, the sprinkler 10 is preferably threaded into an appropriately sized tee-type or
other pipe fitting that is preferably mounted along a branch supply line of ‘a sprinkler system.
To facilitate installation of the sprinkler 10, the outer surface of the 34 of the annular wall 30
preferably includes one or more tool engaging surfaces 87, as seen for example in FIG. 4,
radially disposed about the outer surface 34. Preferably, the tool engaging surfaces 87 form

25  the maximum gap width between the outer surface 34 of the annular wall 30 and the inner
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surface of the escutcheon 18. The maxi num gap width preferably is
about 0.065 inches. A tool 88 having a plurality of planar
projections 90 is preferably provided for engagenent with the tool

engagenenyifaceWf trreesitchéon THETHY Bi-@8luh@as widhh piefdrdlty isabbutB0a5dchengage
the surfaces 87 to thread the sprinkler 10 into an installed position

or al t er nad gy @hving 9 pkabhiiy S8 fadal BroReRbHs V0 FEFrefcfibly BERYE for IhRebhe: wil
can further include a socket 92 for receiving atool extension
menber, 3 : i

i 5t ance HESePeRkeaRE ShretBPS) PrigioORREM Bl U5) §00in GRadincurfces
menber tq.install. the ripnkler .thr h.an opening hn a ceil. in
Wit oh ¢ nd7 g SRR LRl P H B GaRREA el rlFead e o
throu%h. 10[.0089] I n a p&ﬁfer{gg body of e sprinkler 1Q,_shomq for
exanpPe isRiflesforsamoyale Thetoe! 8¢ {NCLYGE £ §eqEEt B7QT IegHYINZEFR0l 5 o
preferably radially spaced so as to be able to orient the arns 48a,
48b upon ekigatien marpg@ns,uclspé@wk@my? fos gperatingethe el $Hat adidances Ferpo
engagenent surfaces 87a, 87b passing through the center point of the
spri nkl erxaipe,tby igel d8wnbavsedawith dngustensidn frgmbyr td daptablethe sprkler Sreughvaa
to the axis along which the through hol es 46a, 46b are 15spaced such
t hat t he opetihg mla caitiag imwhichtigidpanihy isspageal foy ad Gfkratditehapdsn torraineayars
of the third engagenent face passes through the center point of the
spri nkl ernrgingh, f ace perpendi cul ar to the axis al ong which the through
hol es 46a, 46b are spaced so as to locate the third engagenent face

87e ajy anoeap! e Bfa HERHEd IR dreldbiiMEed 1, SR fof elipld ihT36. Andhsesrnd

engagenent surfaces 87a, 87b. Because of the orientation of the

engagenenf %g:ﬁ%ggﬁ?%%%fﬁaf ﬁ?ﬁ? 878 %r@ gg%‘&EIﬁQ %diiags}tsﬁ&e& 86 AL thVE abR td Bent the

t hr ough ho% e 'too e’ used, upon i1nstallation of
the sprinkler, 10,,0rient. or.ali . def t , 48b
ol at ve s et SafBietindh BPoeivy ek BRI ER e BelRetlF.

10. Moreover, e, 1.0 the angular relati.on_af the engagenent,surfaces
and ¢ ne. gt hns inesuit okgh dhe B b emion S aares e Bt ace
of the sprinkler 10 in a single nmanner. [OQQQ%Thelégﬂg!et ly

assenbl edoeaivd foristearere@02)pitivg edhos dong ge s fyousbi el he dob are
maintain a static pressure of fluid of about 500 pounds per square

i nch 16 psispacedpich thaptheicpiteal pxas arq gngularly apfgechisnt00df ﬁﬂrf@ntrél\ﬁérs of dechipd y

66 is configured to maintain the deflector assenbly 14 in the first
posi t i on engagemtrd fask passeethedughghwtcentidr painttofi thesprinlder gpd Siceiperpendietardo thse

axis along which the through holes 46a, 46b are spaced so as to locate the third engagement
face 87¢ at an angle of about 130° relative to each of the first and second engagement
surfaces 87a, 87b. Because of the orientation of the engagement surfaces 87a, 87b, 87¢c are
20  oriented relative to the through holes 46a, 46b, the tool can be used, upon installation of the
sprinkler 10 orient or align the deflector assembly arms 48a, 48b relative to, for example, the
branch or feed line of the sprinkler 10. Moreover, due to the angular relation of the
engagement surfaces and the prongs on the tool, the tool 88 can only engage the end face of

the sprinkler 10 in a single manner.
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5outl et 28 under a static fluid pressure |oad of up to 500 pounds per
square inch (psi). Therefore, provided the | ever nenbers 68a, 68b are
restrai ned from pivoting about their engagenent points with the inner
sur f ace ost) { e eibidtely RldnbAl anli s SHARIPY | d
menber s g@a, ]68b pr o%%lles? y\;ﬁ#rarre aéltrluc%lur gﬂsu Iﬁ'@é}s%%f&{aglyc%ﬂﬁéure 0

i ndependenpt.|l y. maj.ntal hOLt e L .of e
dof oot or N Pl RBHIR b BonP 0 RERTR: R MBI AR -
IC, is a crossssectional view,of the |ever _and cover. plate, ass lies
56 16 ovErrERHRE AR REpP S Bl ReRi o R g e AR fel
the forces ahout the |ever assemhly 16 support the closure_ assenbly
44 in theasgﬂgﬁa?séif 1dks {"‘isbﬁ’f’.s“w&raﬁd &losyre clemet Ahig e sealed posttingithin gis
Ffluid and spri na force Fspring respectivel ap&l{ied in a distal

di r ectsi orPUli§t 28 vnper aptatigdBidpressigglpad) of apdo 0Gnaxndy pes sawBE ineh/(pid.e
spring disc 60. The fluid force Ffluid and a spring force 15 Fsong
can be diBerdfiratmseviddsiohe levtrandmberf@act fbraantes@ainegfcbm hivofing abioet their
characterized by distributed resolved forces Fres applied at each end
of the brenggemehtquoims wild thiediengurface 36 df the adnuthr watl B0phe amangsinentof ther
exanpl e, upon the | ever nenber 68b. Preferably the resolved force FR

i s pref enakl incaiBER 68, B8E pRividef iBrame bfridhirt ktfidiem irldegbrdedily maht@inkBe
20where Fibid is equal to the pressure of fluid rmultipli eg by the

area at tify@alldal Slalebhositiofs offthd dbrdctor REGRGYT £ and thé \]:Ifo;dré)agsgnﬁiaralhz SR
13 is the angle forred between the longitudinal axis A-A and the

I . o FR' _

o enl0 D510 80 Q0T I e W Al BB TR Pl

the frictjagn,engagenent of the |lever nenher, .68b with the shelf 25 7
at the po B BB ot e ElneTR IO, B Brdfstebo 0% 1E0EpsuBRndp
about the poin f _enga nt P, i.ch res S int, bjas forgce
transferr Owﬁ% R RErthg A &t eé%@éd P@@HO%SEOW%@@%S%W il <
74, 76 of the cover plate assenbly 16 at the edges form ng the plate
assenbl y ferpeRaugod spring forge Hene Fespectividy prplisd inadifial disgtion by asliyp 6826 of he
bridge elenent 64 and hold the closure elenent 44 in its sealing
posi t i on liguidpandametferredBellevéBspring dishel. Il fhidifores Hmentrelra spring force
Accordingly, in response to the outward biasing force, the plate
assentsl y Flans eaeba distabutedjaiziut tha dridgepdendne 64 eatthe Gnthbochemctepkat by
applied to the end of the | ever nenber 68b. Mre specifically, the

| ever medidaibuGdbedobves fartesE & applied aseaslh emiopfalorridgs eRtnent b4 aatigk inhudistal
the monments M about the point P at which the | ever nenber 68b engages

t he shel WirdQioRUstsh&MiTor example, upon the lever member 68b. Preferably the resolved force
Fresis preferably determined by:
Fres = [(Friia + Fspring)/2] * sin B
20 where Fiiqis equal to the pressure of fluid multiplied by the area at the inlet 26,
1.e. Fquig = Pressure * [(Hf4)*Dia.2], and P is the angle formed between the longitudinal axis
A-A and the lever member 68b.
[0091] In addition to the resultant force Freg, a normal force Fromar acts on the lever

member 68b, for example, by the friction engagement of the lever member 68b with the shelf

25 70 at the point P. These forces tend to bias and pivot the lever member about the point of
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to zero. Looking at the |location of the forces acting on the |ever
menber 68b while in its 10 static position engaged with the shelf 70
and the plate assenbly 16, a nonent equation can be derived and the

pl at e as sagdpkmentPaohichnesuits into Fpiaafoeceamnsibreedinl the tbvemerabers 634, 635 .
From static nechanics, M = F*d where Mis nonent about a point P, F

is an appbiifd e} S8 meAibeks 4] o R QEMNE0 BALmBlyI6A0HE cBeds \Weiafing fhe
direction of the force F to the point P. For the | ever nenber 68b in

FIG 1C, ' ' : +
FRos+dz DAY SRaR ey, O oRRPIR gl R BN 10 s O TP e

es+ a2 Py R .
Icz):l\llolr frgf’?%éiﬁi ?51§E%Gi°§é{ege@ifé?#ﬁ L iSEAAD p8LibE I IR SR ot iRBe a |
70, 1 . =0 20d2 = d3 .=.v. 1009 h i
S t: uaf o SN B A e BRE e e St Piring A0EH (M e E At
| t 64, 44 th, | f h
o er SIS A B A PRIRETA RO Fort birn PRIISH &1 00 SHAIo% e g ae s 65b.

force required of the plate assenbly can be 25determ ned as foll ows;
EM p = 0 Morgppseifigplly, g levermember 68bis ppticaipdts sealing confiznration, apd thusgfhet o
*y applying a sign convention in which a force acting
cl ockwi sencaizotstM abpoillretpointiPsat mbiphtthelevea mntbaefBbspizvden thefshelf FHmastcus0=
FRea * X + (-FPlate) * Y Pilate* y = FRes*x |
to zero. Looking at the location of the forces acting on the lever member 68b while in its
10 static position engaged with the shelf 70 and the plate assembly 16, a moment equation can
be derived and the plate assembly reaction force Fpiae can be solved for as follows. From
static mechanics, Mp = F*d where M is moment about a point P, F is an applied force, and d
is the orthogonal distance between the direction of the force F to the point P. For the lever
member 68b in FIG. 1C, the moment equation can be written as:
15 IMp = Fromar*d1 + Frestd2 + Fprae*d3 where
d1, d2, d3 are respectively the orthogonal distances from the direction of the

respective forces Fuormals Fres, and Fpae to the engagement point P preferably at the shelf 70,

where further
20 d2=x

[0092] In the static situation where the lever members 68a, 68b are supporting the bridge
and closure elements 64, 44 the total moment ZMp for each lever member about the
engagement point P equals zero and the reaction force required of the plate assembly can be

25  determined as follows;
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Fpl at e= FRes* X/)' [0093]Preferably for the sprinkler 10, the bridge
el ement 64, |ever assenbly 66 and plate assenbly 16 are confi gured
and assenbled to locate and direct the forces Fblormal, Fres, 10 and

Fpiate such that shje- ELefsfqorirng*@p;pﬂ:I{icdeLgpla €y rection orthogonally

spaced at a di stance X fromthe poi nt 8f about 0.05 inches,
preferably 0.044 i@ghﬁs,*g_@q:th@ the plate assenbly or link force3
Fp i applied in a dir€ettion 6fthbgonally spaced at a distance y from

the point P of late ,about. 0.4 inches an re preferabl bout .0, 412
nohbe. Thus. | wher SRAGRE LxighpeRialat yBRR AT S Qe BoRRis B H et £
fluid force, i.e., Fnuid = 0 and the only force transmtted to the
151 i nk adSeatNe 358 thea splyingdpliiaag spring force Fspring of about

ei ghty pound force é}go | bs.) fromthe spring disc and the angle 13 is
about 568, the re8ol kred xdldewat” Yone | ever menmber Fres is thus [(80

| bs) / 2] * sin (68) or about 37 |Ibs. and the plate assenbly reaction
force Fp Fpiate Erg7ylHEres®™ 0.044 in./ 0.412 in Fpiate4 Ibs.late i3
20[ 0094] Where the sprinkler 10 is installed having an inlet dianeter
D a of about 0. 4B, =ikh&s/sand under a fluid (liquid or gas) working
pressure of up to about 175 psi., adding the 4 | bs. of reaction for

force dugogea] t hepgRiribgfoskHtelpliliger 1ALk baldgd Qéf@t 84 Geved adsBAbMN GG KhAJ
fluid pressure, the plate assenbly reaction force IFpi ate is Fpiate -
[Timd *  gkdns@Blbly 18a@48nfidhrdd Ad4dmblrd to thehtPand direct the forces Fuomal, Fres,

10 and Fpjs such that the Fy is applied in a direction orthogonally spaced at a distance x from
the point P of about 0.05 inches, preferably 0.044 inches, and that the plate assembly or link
force Fpiae is applied in a direction orthogonally spaced at a distance y from the point P of
about 0.4 inches and more preferably about 0.412 inches. Thus, where for example, the
sprinkler 10 is uninstalled, no fluid force, i.e., Fayiqa = 0 and the only force transmitted to the

15 link assembly 66 is the biasing spring force Fyyping of about eighty pound force (80 1bs.) from
the spring disc and the angle f3 is about 68°, the resolved force at one lever member F is
thus [(80 1bs) / 2] * sin (68) or about 37 lbs. and the plate assembly reaction force Fpjae is

Fprate =37 Ibs. ¥ 0.044 in./ 0.412 in
Fplae =4 lbs.

20  [0094] Where the sprinkler 10 is installed having an inlet diameter Dia of about 0.441
inches and under a fluid (liquid or gas) working pressure of up to about 175 psi., adding the 4
Ibs. of reaction for force due to the spring with the reaction force due to the working fluid
pressure, the plate assembly reaction force Fpiate 18

Fpiate = [Fruia * sin 68] * 0.044 in./ 0.412 in + 4 lbs.

25 Fpae = [175 psi. * (I1/4)*(0.441 in.)’)/2 * sin 68] * 0.044 in./ 0.412 in
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25Fpiate = [175 psi. * (11/4)*(0.441 in.)2)/2 * sin 68] * 0.044 in./
0.412 in +4 |bs. Fpiatel.3 Ibs. + 4 Ibs. Fptate5.3 | bs. Thus for two
| evers, the total plate assenbly reaction force FplateTotal=2 * 5.3
z 510.6 I bs. in response to+dbbetal force Froth] applied to the
sprinkler, Ffitud and Esping respectively being about 80 | bs. and 26
| bs. or a total of about, 106; kg, +4GRO5] Thus, the sprinkler 10 and
its cover plate assenbly 16 is preferably configured to define a | oad
to reaction force FPlatglotalsqatio (Froth: @ FPlate Total), Were
FTotal = FFIU d + FSprlng, ranglng fromabout 5:1 to about 20:1,

preferably from ahaue doleldh, BBk AR bl TBISod BB ot bk ﬁgaut

10: 1. Accordlngly because l"ev cover

16 are cQ ured to effecti su he cl e eI nt 44

s 5 8al G 18 e togﬁ%ta'rfélecs*gqaarﬂ%ﬁf bpuiernoiis Frdnd Eave s ibri
the cl os re el e 44 to seal th ssageway, and thus the cover

pl ate asSehrspYoUE 80 hﬁﬁmﬁﬁééﬁhPr%mgﬁﬁgﬁﬁﬁﬁﬁé P% conti guous sealing face
to prevent access to the chanber 38 of the sprinkler body 12.

Mor eover [0098E ausEhushide spriskier 40 aml idg @t’f@ﬁﬁlatﬂASSF@bbrléfl%Pf&ﬁ%}?%%ﬁé@FeMo
the frame fornmed by the |l ever assenbly 66 in conjunction with the
cover pl defaneacleahtolrgaction foatet oppta ratio (Biosil: Fegerag), where Frike= Favet Fpligt e
assenbly 16 or the |lever assenbly 66 while the sprinkler 10 is

i nst al | eehnglnglfsbnl aboat ¥ 1 achbvat 20:1, pecfepbly Michredbou 0 @H3Hont EnDidmore

al ternate enbodi mrent of the sprinkler 10, a load screwis applied to
closype gl aRjut 1t McbRdiakly Sichidk BRITe@s sRIEIVY: plReWREABIBBHALERSS

is provided to the | oad

configured to effectively support the closure element 44 in 1_ts sealing position a separate
screw member is not needed io engage the closure element 44 to seal the passageway, and
thus the cover plate assembly 16 can present a substantially contiguous sealing face to
prevent access to the chamber 38 of the sprinkier body 12. Moreover, because the closure

15  element 44 is preferably sealed by the frame formed by the lever assembly 66 in conjunction
with the cover plate assembly 16, attempts to dislodge either the cover plate assembly 16 or
the lever assembly 66 while the sprinkler 10 is installed would likely actuate the sprinkler.
[0096] In another alternate embodiment of the sprinkler 10, a load screw is applied to
closure element at the time of sprinkler assembly, however no access is provided to the load

20  screw via the cover plate assembly 16 or by its engagement with the body 12. More
specifically shown in FIG. 1D, a load screw 59 is disposed within the bore 58 of buiton 36.
The bore 58 preferably defines a threaded through bore through which the load screw 59 can
extend. The load screw 59 further preferably engages the planar surface of the bridge

element 64 and more preferably extends through the bridge element to a point spaced from

25  the planar surface of the retaining member 82. Further threaded engagement of the screw 59
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20 screw via the cover plate assenbly 16 or by its engagenment with
the body 12. Mre specifically showmn in FIG 1D, a |load screw 59 is
di sposed within the bore 58 of button 56. The bore 58 preferably

defi nes : '

ext ena. TR Ttgt SLARYLA IRt R AR ANy 6 B BB bR cophobifite
surface of..the I el t 64 angd, nor ref er.abl v.. ext ends. { hr ou
the br i agetuiEadlet PouE GTRNb-SiteBlt PRYRORSTE B hE R PRI G
the retainin r 82. Further threaded engagenen t he,.screw 59
hgai not THAS BB L Figeet SSReTIHlS it GBS g S0 BB EoRIBEent o
further seal ed engagenent with the outlet 28. Use of the |oad screw
59 provi ¥ M¢eans for | oading the sprinkler 10 and nore specifically
the trigger assenbly in a controlled and nore preferably an

adj ustabl[@0%thnneAccadiogly.rif stoubk i undérgtood thakthe adwir platewasstarbéit toekntbaat
the cover plate assenbly 16 can be di sposed about the distal edge 40
of the spispodedaboyaaydital etlge 4F dfehd sprimklyr balydead eflisvt vily evesetl aad peessentt 0
the interior of the chanber 38 and at the sanme tinme engage the body
12 or an atdtbetonid infatPeMBithadibet Yardt ih8lsghefimd 8ngdage fHRbaR 1216540 ed
trigger assenbly 62. Although, the |l ever assenbly 66 is a preferred

embodi e fiterh @ cofiPikint BOthE Bftidkler YOS fofth 2 BN nhidet NBeih1SY! Althigh, the
el enent 44, other assenbly configurations are possible provide the

conceal i i j L OF iol : '
ot o RSty SR DG ARG o s QOIS i
pr oxi.mal _si f e .8 mount flus i nsti.a ceiling or
et 0 Rl £ olhRart M FORMatin 0 P it RO AR o e
type spri.nkl.er hayi mnimally sized gaps, opening, voids 15 or
access pORIGHEnS A hﬂﬁ@ch few forei gn objects may be inserted without
operatin? the sprinkler. In gﬁﬁticular, traversiﬂg,the rofile of the
spri nkl el0088] 1 r oRelemiag g&sinto BliGe A gwith e sprinkler hady heingtallesk andihe proximal
escutcheon 18 across the cover plate assenbly 16 to a Qianetricallg
opposed pde af tha eesmtyheanel Syapynigsk fgﬁh egainsh e cabegierchdb the spreklpragsambly 1
presents a substantially contiguous surface and no radi al access

poi nt t optelentohemmpenled38stantibnaligpd sprisklachavogmpinitesilysiz2d garfs, ofesing, voids
sprinkler 10. Moreover, the openings 46a, 46b formed about the

pr oxilsral oeatgessPBinsnidtotviectdiest fateignpdiactsgnaddefinsertediwhout bperstirptthd edge
40 of the annular wall 30 cannot be easily accessed to gain entry to

t he chanhgink®3. Infhetiduiaravedticahe Rofikiop thefsprinklerd Otien bk ughloAgke of
the escutcheon 18 preferably engages the proximl edge 32 to seal off

access t guikherARenonde célfche BB ARsks Ao PérPltc ABERBINT6 N 2 BaseMicalyPNd
the proxi mal” edge 32. At the distal
opposed point along the perimeter of the escutcheon, the profile presents a substantially
contiguous surface and no radial access point to the chamber 38 and the internal components
20  of the sprinkler 10. Moreover, the openings 46a, 46b formed about the proximal edge 32 and
the distal opening 42 formed by the distal edge 40 of the annular wall 30 cannot be easily
accessed to gain entry to the chamber 38. The lower radial portion forming the through hole
of the escutcheon 18 preferably engages the proximal edge 32 to seal off access to the

openings 46a, 46b and any other opening disposed along the proximal edge 32. At the distal

25  opening 42, the lip portion 80 of the cover plate assembly preferably substantially and more
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250pening 42, the lip portion 80 of the cover plate assenbly
preferably substantially and nore preferably conpletely surrounds or
circunscri bes the distal edge 40 thereby elimnating radial access to
t he di st glef@isntaaplé@ly siaoinds bhercussaibet te digmalieddd 40rthérdbyeelirnibatingr
menber 17 may be threaded about the body 12 proximl the escutcheon

18, as sefihi heesay M@iQaliPerdthét2, 1o fufbeeslitRadpYinkleh ) £nBalgemenberal7
the | ever assenbly 66 and the cover plate assenbly 16 5t oget her

present g 'gg ?&%‘@@%% %’%JuYth% ga&;{/gzl@gﬁnfam%@&mé&m § 9s SRR &R ekarhPI8 in FIG.

interior o er or open areas between the

e ni 2 SR OB ehEhBRT B E el Rogfity BEnd 08 LY Blnd AR 165
br of of ablpEH T B ARl S Sur RGP S st EinRig PEEpebbel ©
Besebl y 46V pioBELseS a5t bRIuFensi fARR MBS ISGURe ToTBEs Ao Sl he

opening 78 with the | ever nenbers disposed therein define an open
space ar lxerohembrss68 gre oOBmized preferpbly spch they th ratip ehongh aEadd CUSHERE| ed
surface area is about 0.005:1. [0099]In service, a fluid (liquid or
gas) preswfacearanghe distt enh fateonfthesppskler 1ds atedurably rBegssrom pleouh Bi901:dd
at the closure elenment 44 of the sprinkler 10. Hi gher pressures could
be 15 appl dbedt ROXNI sleids ioe: mefemblybatite). GiSsle ritolr yxabfpla rwhetecthe covasplertb| y
66 were appropriately sized and configured. The installed sprinkler

10 prigf erabhyly0Boratasa Ryalsheicdaldays asdut Ya5 ihardfthd SiRningi78 9€th the lever
assenbly 62. &’)peratl on of the trigger assenbly 62 permts

di spl ace flidb@d4ekdif ALl DR Rave Aéa SNBoltRD0B!IRS Uihe raRSTahly 44
t her eby gﬁﬁ%\?\ngng&)?ﬁ%ui d, 1and per ef gr abl ye l'i qui d? supplli ed t(g theﬁ?%ll et

of the bedy, 12, Lol MashargRtfpamLNe outl et 28 of the 20

passageway 24 an uted upon 1npact with the deflector plate
54. More ificall i B _.the esenc JAf Fd Cl -2 t,
the ther HIPRY, e Ra il SISRGReSyotuitis 4 My BCls Bbu 3.
74,76 of the cqver plate assenbl lts.. Un to resists t

bi asi ng P%r‘éépﬁfgta{ @'82{9?“? ﬁ]%mﬁp'\/%tor%gtfe SPHQHFIZﬁJe&h %gqsgur%sg:g}l%b, t he
second plate nmenber 76 separates fromthe first Igée menber . 74. Wéh
t he déconprlish aravided Msesovearglals as¢mblydo gpd ?Berraé#mbiﬁ, VP& aewe?at%rfa%

assenbly opening 78 is enlarged to the exposed first plate openin
and configured. The installed sprinkler 10 preferably operates by thermally activation of the

trigger assembly 62. Operation of the trigger assembly 62 permits displacement of the
deflector assembly 14 and the closure assembly 44 thereby allowing fluid, and preferably
liquid, supplied to the inlet of the body 12 to be discharged from the outlet 28 of the

20  passageway 24 and distributed upon impact with the deflector plate 54. More specifically, in
the presence of a sufficient level of heat, the thermally sensitive material coupling the first
and second plates 74, 76 of the cover plate assembly melts. Unable to resists the biasing
force exerted by the pivot of the lever members 68a, 68b, the second plate member 76
separates from the first plate member 74. With the second plate member 76 displaced or

25  removed, the cover plate assembly opening 78 is enlarged to the exposed first plate opening
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78a. As a result, the first plate nenber 74 is freed fromthe snap
fit engagenent with the | ever assenbly 62, and therefore first plate
menber 74 is separable fromthe distal portion 22 of the body 12.

memhors 740 SE3 Rl the Bt FREAAIER Yy Mg bR o %ﬂﬁéﬁ%é RRRiR R
Phe | nnor®ietoank 28R agom et e S b ;Qsﬁsﬁ,greg e

menbers 68a, referably frees th rrbers from
engagerrer‘l‘? ?%bt“ﬁyllir {’JB&PW e ISpiEAinpf © ’éﬁi‘gelﬁﬁlﬂ"‘i“géﬂ‘q ﬁ%@?@t%‘éﬁn‘?ﬁés
separated fromthe sprlnkler assenbly. Wt hout the rigid support of
the | ever#nhtisrlevesmgmbergi§s %uéébmefr%m ERJBings forpbvet 2lgomt theliengreemeringint
plate assenbly 14 and the closure elenment 44 are axially transl ated
to thé se&adyible solfy8domiedmlong drer inngreutfased o of the hanylarovadl 3k dds pivef ofthel
fluid is permtted to flow through the passageway 24 for discharge
out the davetetmB&s 6868 furthbepraferabiyoiesee tie lofer tembre iem agsgmehywib the
with the cover plate assenbly 16, attenpts to tanper with the

spri nkl emridge sikthir® 6468 theSlb v nferdbeR@Gan 5Osedsrate fiofthe Bekler bEERYE. t he
cover plate assenbly 16 or expose the internal conponents of the

chanber, wigouf @2 vigld dupp&{ ShER SRR és*a,eadbea&ﬁe theBRIABE LS mER %4, BED
15causing the sprinkler 10 to operate. [00100] The trigger assenbly 62

A or o eElorll Rsanie TRp dE oo f- B mti@‘f“t‘ﬁs%"?%‘%ﬁ%ﬁ% ﬁtegsv&%?éé"gg&’

i 2 ] j nb 7 d
b éhggnélﬁi’{é&%ﬁd?#‘gﬁb §i‘|h% Ui R lnehd ng?ma‘%dsel gt Ft :”d
arr ang
Phellar i By of ettt él?e”Ot 1904 P et %%iegﬁ%fﬁg? {Varassepoly

escut che 1 | ever assenb cl osure assenbly cover. plate
assenbl y %g 4 ltﬁé@we%% 6??%‘[‘1%’ 1Qnftempisie fasuse itk | thEtSﬁenlslarr 0ouhilemden g

rel ati ons, manner of assenbly, and the manner of operation described
are appl Pltibload,tse agtedmpedperneemaye e vermhtelrssembly 16 s expiobreilic internal

t hroughout. Conmon terns are used throughout where applicable. Shown
f or exanpémpdnantsbhe chgmbes, can &Splt af displasdmsrof Hellever i@mbhawBag8h body
12", a deflector assenbly 14" and a cover plate assenbly 16'. The
spri nkl ecaukidy thessptinklehHY toppeter abl y di sposed within a nounting

el enment such as, for exanple, an escutcheon 18 preferably defining a

mexi mum gicaoet erTﬁA&aner abiemblyld2r0e tetehaDladshsémblei1gbin bBfuetherRetdt to
0.4 inches. Simlar to the previously described enbodi nent of the

pref err egrofied Bitfefint erhb&1iMOHY ofiike sﬂrfh‘kie?‘ 16 SD&scRbRYBR alQhlidgn 20" and
a 5 distal portion 22'. The body 12' further defines a passageway 24

ext endi g 0Adoft |k 203%1&@5 a5 cBprifh 7RISR Aol Mrtle e and a0

outl et 28 eln ncom‘run catlon w t

2aa 1 o PRRERAY i ﬁsrr BT e V@iﬂ%@% T Reat BT Fana et

BZ\S”S gg emw?%cti,% Jél.? cung%g El};ﬁarlg}a?er{lgn]fi)rfl ;%, dqeﬁﬁﬁ?%rﬁégeglb?y Jf %Ee e%gutcheo h?S
lever assembly 66, closure assembly 44, cover plate assembly 16, other components and
subcomponents, the various special relations, manner of assembly, and the manner of
operation described are applicable to each of the various embodiments described throughout.

Common terms are used throughout where applicable. Shown for example in FIG. IF, is a

25 preferred sprinkler 10" having a body 12°, a deflector assembly 14” and a cover plate
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10 preferably define a sprinkler constant or K-factor ranging from
about 3 gpm (ps01/2 to about 5.8 gpm (psi)l/2 and is preferably about
5.6 gpm (pspla. [0100] The distal portion 22' preferably includes an
annul ar wadeinbBP16° N THe §Einklep 1 @Xs firthereiteferaBR’ digposydi voitiin s nvnaltinmdlanent
preferably integral with the proximal portion 20'. The annular wall
30" i ncl yggsasafor Sxtnfle, aH EfcafcBeod 8 ?mhra-ny Hémks Shbtinre BlmetbOWS Uf t her
define a chanber 15 38" distal of the outlet 28 . The outer surface
34" pref I ' i i t; f g ; T4
g&@ﬁ% tmféﬁtmggtﬁd BnpBi 1 aHbR T G Ehel slﬁg@yfo%ﬁgplggﬁgagg,emﬁg

to provide a close I nthe escutcheon 1

by Eh ne SRS R e oA SR b R Sl b
D o BoRn a2 B S Sus aT  cli gt no 42

20preferably defines a first wall thickness, and the distal edge of

t he annullensitagingl axiy A’ ot hehsesn gn ddelcdo 2An OUR| Sicn £a%ingeh 4p° 15 preferably in
preferably less than the first wall thickness. Mreover, the annular
wal | 30" chumunisetiprwittelepgying pgaion?de’ of the passagevayad’ e Thonepering pagsageway
chanber 38' of ranging fromabout 1.160 inches to about 1.175 inches
and nor e 242’a§ Burthixt preferably ialbommuficdifish with apation 24b1 i2vingg bastaniTdiemetaner
surface 36' proximte the distal edge 40" includes a shelf 70" for 25
engagenenhd wiihinafidpeat tivcoveer 8of Thawdsagbwish®l’] ialee?26’ nmébeis 268furthedrthe
shelf 70" defines an internal dianeter W2 of the chanber 38" ranging

f r omigboytefdrably dé rihRlePddRbttnt br k{0l AN E fefedbe it pmARDYee dbowm
about 1.098 to  about 1.102 inches. The chamnber 38" further preferably

def i 17hej £ER i FI%L/ 1t h hel f 70 h
oﬁt : gteszg"gcéjangi %ﬁ?%rﬁabou%ﬂﬁ{é{%&; cﬁ]%i) /f'oea?)oﬁt 0.7315t gnf:l remr e
f bl i . 5 i .
HGRER TS T o T e

chanber ure rhousing 1 n
of the sprin]der 10" su

0 h he def | | 4'
and t e BN SomEmE Sl R e uerse Gt L g e
[ | ed t he body 12 d_i f d i
a1 Cocoptil ReRReRnNe RuTi ok amean GugEsBes 0,87 BOBRERE 2 e  ne

10 proxinal edge 32' preferably includes a pair of through hol es

46a' 154688 stk thamiletdd’ ohhaw e stHececanistrabbpdefingsz pagimunydiamgaenefgh
hol es 46a', 46b' have a dianeter ranging in size fromabout 0.125 in.
t o about about 5 dfgbowdAd 7 ropides eba@ngiﬁlémgiewgcuﬁqh@m Bhodhe bod¥biq n.
to about 0.1325 in. The defl ector assenbly 14" preferably includes a
pai r of arefizabl@adnstrd@isl suehgmythd chamben 88't ik imeoghminddatien Ak 'the phbtageway
Shown in FIG 1P, is a preferred arm 48', having an 15enl arged

pr gxi mal 26N dHe QnmAddyvArB00 Vigthat incladésad prbangl dige 82 adnautdiflal 43géd 40 [deBning
and nore

a distal opening 42’ in communication with the chamber 38’. The annular wall 30’

20  preferably defines a first wall thickness, and the distal edge of the annular wall 40° defines a
second wall thickness that is preferably less than the first wall thickness. Moreover, the
annular wall 30’ further preferably defines a first diameter Wy of the chamber 38’ of ranging
from about 1.160 inches to about 1.175 inches and more preferably from about 1.162 to about
1.172 inches. The inner surface 36’ proximate the distal edge 40° includes a shelf 70° for

25  engagement with the one end of each of the lever members 68°. The shelf 70° defines an
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preferably about 0.775 inches, for engaging the proxi nal edge 32' of
the annular wall 30" so as to limt the distal and axial travel of
the arns 48a', 48b' in the through hol es 46a , 46b'. In addition, the
arm 48’ lﬁteﬁﬁmlhﬁa&% BPthlebHarﬁ d&@@“ fahglﬁ@ﬁ tWO‘)lﬂly] ézsedbwm. d

hol e 46a’', 46b" at proximal en agco di aneter of the
48'

gir;nrretgrvo(?rhg ef&%ﬁg%géfsﬁ E%%I?I'O%F).sﬁ)gl ] 2ymc EPGEI%C g?rasjrge er of
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portion 53" and é‘ ﬁﬁenl ar ged POI’tIOI’l 50’ 010Q2]. Coupl ed to .the distal
end 52' dforkahoyt &p s 10 ahope 0.8F5 anere prefirably gw. ﬂ‘ﬁl(&ﬁolen"hr"%toa?b"“t
defl ector plate 54'. The arms 48a’ , 48b" preferably |l ocates the

def | eét oﬂ-ﬁﬂamélem at a 25first position within the chanber 38
distally adjacent the outlet 28 . The deflector plate 54' further

pr ef er abl[§101hc| udbschanbenid’ i prifetably anflgwed)fog bousitgdnteimal ¢osnpionents of the
closure el enment or assenbly 44'. Wth the deflector plate 54" |ocated
at its fispsdklgrd®i fuchns, forexamplesthe defidcmmasemily’ 141 sndahetleswrbblymemoat ed
in the outlet of the passageway 28 to prevent the flow of a fluid

(11 quid GEsedB)44’r DR ddTRc@HAS@RbIPT 4118 GoRAeiSa @R WMy 22tund isBrePréterdblg
el enent 44' preferably includes 5a closure button 56', shown in

greater dgighdedlifla Fe'l%)px narner H@M'ﬂ‘i@pr@xx{%a?éo%é@@". y[\d&ﬂ’e‘é?éc‘iﬁh%ﬁ?'tﬁ@' tip

with a partial bore 5 I sposed about rustrocon tip and
d t
engag‘gre%&%%ﬁg@%g?’feg%fﬁ Pgncgl.lld?:?%gﬁ rotth oﬁgl\ul ﬁcﬁes 46% %69' 1§%§B%u§ic§t€5%”

rangi ng fr rﬁl@& ersﬁ ! B ({f%he V\ﬁ%]sg 46ta 4%9% aye a élé&geger fﬁnémﬁ in size

Newt ons) e pre erred pre erabl’y

o areter 8, BRI e By w%?e?ar%ﬁraﬂﬁt AR gho 4120 . 1o

defi ned bf\; a neck portion dianmeter W2 of about 0.25 inches, a,bas,e
portion @Pem@a?S iy 1be dallestnr agpembly; e prsterahlyiingludes & eites! 2aanA8or48Pon
di aneter WB of about 0.17 inches. Wth the closure elenent 144 in its
seal i ng pogiged rihe traigh hakes #&¢.016bG a¥howingn FEG.pPefsamatibyedirmpt$s.dving an
wi thin the passageway 124 and the biasing el enent 160 engages a

pr ef asableylaged ptogimaa enk 5& Zad af ecaealf axiatilengtht df@bou 0l 7Stinch2§ ahd ntotee

distal portion 124b of the passageway 124. [0103] The axi al travel of

t he ar s pAfaibly ddut 0/708 hichs, fohenghgingelnd oxiflabédge 38" of thsambRMYallBl o
specifically in FIG 10, to at |east a second position di stal of its

first posiolimmt e diskil Bhehad hiiveél oS thalardd 48aneise Bt thRReRheles 464° 46¥Y. tIh
the deflector plate 54' in its second posi ‘tion spaced fromthe first

88 f: telt 02 gd&ﬂ?&h Ble0S 48’ RlcoABedtd linliSaBbBheVARhYwRRAARANLShIIE 862",
46b’ at proximal end 507; accordingly, the diameter of the arm 48’ varies along its length.
20  Preferably, the arm 48’ has a diameter of about 0.067 inches at its distal end 52°, a diameter
of 0.095 inches at an intermediate portion 33°, and a diameter of about 0.123 inches at a
proximal portion 55 between the intermediate portion 53’ and the enlarged portion 50°.
[0102] Coupled to the distal end 52° of each arm 482°, 48b’ of the deflector assembly

14 is a deflector plate 54°. The arms 48a’, 48b’° preferably locates the deflector plate 54° ata

25  first position within the chamber 38’ distally adjacent the outlet 28°. The deflector plate 54°
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20so0 as to permt any fluid (liquid or gas) supplied to the body 12
of the sprinkler 10" to discharge fromthe outlet 28 . Liquid

di scharge fromthe outlet 28 can inpact the axially displaced

def | ect offinfllenprefebably molidésareatrarhelepandaingiged thetenl isthoclbsuaaelames or
beneath the sprinkler. To facilitate a distribution of fire fighting

fluid inagemdlyed bRiiMghddicast QeicBy lobfeddlits fikdt Positléh, thetdisutteldnent 41
plate can include a pattern of closed or open ended slits, slots,

through 25hkE8ly 1908 iR 8 oublbl oM Fhs@bei}Y2 8¢ RITREVEAL ihe MoWiFagRid Aiquid
satisfy any one of a vertical or ‘horrzontal fluid distribution test.

ot Ty Bl R T el
FIG 1L-I i . .
S ICRER R LR A N e

f bly defi di DDEFL of  ab i nch d.
T b 20D R 0 e PR T ot

defl ector includes a pattern of preferably open ended slots radially
di st ri butéd adlsaes ofitheclpars PHEORIO Eadastig eym@na@ | meferblygyBelleyylg spring
defl ector further includes a central hole 51' for receipt of the

cl osi ng élsehwing dspring forc¢ Boiing fiont abonigf 096s. (223 Neveprs Fo/abogt Kiibs (Bids
are equi-radially disposed to each side of an axis IN-IN running

per pendi delvaons)t dhi pecfarxddsbultivh 56’ Qiréferablydndlines 8 iflatgeahiarsétat W4 af gbout 0.45
preferably geonetrically identical. A preferred slot has a w dth of

aboutip0. §ffed nd Meighermgd, £ ¥ Hdds0.805 iackek OThehepiched Gorcat bottioh ef thk battorend
| ocat ed such that the center point of the preferred sem -circul ar

sl ot terBpNakeRd bl 3 ndlk ForfbSdidn&e: Wh oPORUE0.95 thehddCABSe bbdith Uhfeter
center of the deflector 54'. The deflector 54' further includes a

PRI T o Qe B2 PP RR R B B RS GRngls SR BAR QAT iADeS Wi

T R B e e R

ot | oot omibe B esBERYY LR e g e (S B Gn ATt PRV SSHYE B n

W 1 1 o SHBER TSR L RodbeAidal mpios BRBALhaRry-eetie TBbnd |1 ne 47

substant i[Oall().!i de{‘}ilenaiisal gavel of the arms 48a’, 48b’ locates the deflector plate 54°, as shown
more specifically in FIG. 1G, to at least a second position distal of its first position and
preferably distal of the distal opening 42°. With the deflector plate 54’ in its second position
spaced from the first position, the closure element 44” is preferably spaced from the outlet 28°

20  so as to permit any fluid (liquid or gas) supplied to the body 12” of the sprinkler 10 to

discharge from the outlet 28°. Liquid discharge from the outlet 28° can impact the axially
displaced deflector plate 54° and therefore be distributed about an area beneath the sprinkler.
To facilitate a distribution of fire fighting fluid in an area being protected by the sprinkler

107, the deflector plate can include a pattern of closed or open ended slits, slots, through

25  holes, openings, cut-outs or any combination thereof to satisfy any one of a vertical or
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20 di aneter of about 0.730 about the center of the deflector 54'. The
bend in the deflector 54" defines a substantially concave surface
54a' and an opposite substantially convex surface 54b' as nore
speci fi cal.l: b0 LI

het al | qortoRATA Arbhin o PGP SriicrBdy 177 oBA GOAREBPhgnoty o
bend | i ne onfigured.such, that the tine xtendi ng between the
slots pr ?f%?%%eycoag %r%dgfozra#gnadr%‘r?tvgmg? %) Xoell}? © n?oﬁertag%n degrees with 25
t he plan i ned, by t a .M 1 M.and | N 1N. 05]In_an alternate
onboui morP 8 nonhogh G braN e prered geeciy vt £ Shtpet &5 Sapdaid o
configured for extended coverage. Mire preferably, the deflector 54

i s pref ercaBirgeevisniastaled inthe gprinkigr 107 Tﬁ’leélﬁ%‘?"t%éﬂ%%fﬁfe&é’ﬂy dafings adiameter
di ameter of about 1.0 inch. The deflector 54" includes a pattern of
pr ef edablBoeapdabeyideachand mpre prgfezably/0.86 chestlinemdng B dhicknesseofgbout fider al
5edge of the deflector 54". Mre specifically, twelve open ended

sl ot s ar endhgui Thealdiledtdryinelides mipptire df profswrblaoree rhded| sldiodadiallyHistibuicd
configured for receipt of the closing elenment 44" or closing button
56' . Pr efabswublie/periphealeligd of the deflecef 64’ allhy defeite furthepinkmdéstadthirgldble
each having a width ranging of about 0.060 inches and extending to a

sl ot deptshh s edteiphatithd 16sifEaERENt AR SHclRingtthRinglsef erafalablys eighrsgétg gl ar

slot termnal end is at a di stance of about 0.3 inches fromthe

10 : T. : d
center oofi Qlé}g%{eﬁo%%% tgre% heﬁ% @aﬁfﬁs @Ng_szrgﬁrrﬁ{iggérxyma&q% & thY aiPRGEC

by an angl'e o efl ector I'ncludes a pair of
di a ri r es for. nt, wi.th e di st al
ends i (il BEEIRERIbHRIAIR FonlicARRRIIER o Bebied B 3o
preferabl y | o . S0 as.ta define a,spacin f about, .0.826 i.nche
hout ¢ ne¥ ausf EPeGistiks 3¢ sl i f FafieBRE s b bepBatup ki tpi bl
to FIG 1F, the sprinkler 10' is preferably a thermally actuate

spri nkl eFeRly P&gﬁf)ﬁﬂiﬁmﬁ% 6%85@1-35@%5@ 5T g e BUAPRO S8 i n
the presence of a sufficient amount of heat. Accordingly, the

spri nkl efnches from dhe squisr of the deflseter #5s dhefstlogtor 54 fhaher inclisies 2 aaisefibl v
62' preferably includes a bridge elenment 64' and a |ever assenbly

66' . Thedlametityelleprnoset th@agh holef aligatd alongibe axie SN-a-INufof engagénoent with the
supporting the deflector assenbly 14" in its first 20 position and

t he dabosdistal etdsri@hef thelarmisd8a’t 4818 e The cknposof thothreaigh hgles arviptdferabig located
outlet 28 . Mire preferably, the bridge elenent 64' is coupled to the

cl osure ed ay@Lfidkd spReifg eieaBbiwebly ofabs@t0. S5 iRoMeé Bbout ihe eal@hoird ofithe

pl anar portion of the bridge 64' and threaded into the partial bore

of the chemddior sPUtIHRPedSheral portion of the deflector 54” is bent to define a bend line 47
about the center point of the deflector 54°. The bend line 47 is substantially coincident with
the terminal end of the slots. More preferably, the bend line 47 substantially defines a

20  diameter of about 0.730 about the center of the deflector 54°. The bend in the deflector 54°

defines a substantially concave surface 54a’ and an opposite substantially convex surface
54b’ as more specifically shown in FIG. 1M. The deflector 54° is preferably instailed such
that the convex surface 54b’ faces the outlet 28°. The bend line is configured such that the

tines extending between the slots preferably define an angle o of about nineteen degrees with

25  the plane defined by the axes IM—IM and IN—IN,
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[0107] To | ocate the deflector assenbly 14" in the first position and
the closure el enent 25in the sealed position, the bridge el enent 64
is appropriately axially located within the chanber 38" . To
appropri fg1e5y | dgahaltéhge bhbodiment ﬂimtfoﬁediamptehﬁFt(Elld)gﬁneeieﬁamms%dan
is preferably supported by the | ever assenbly 66', which is further

pref er abbycdnfig meu%&sheﬁmeémgé Mbielprdtrabls vt fefitor 57tie plogitably a
assenbly 66' I'ncludes a pair of single |lever nenbers 68a', 68b'. A

preferr eguﬂ %cglyrf% 1arB® memBBOWFiningla R o2 abcﬂlt IrloGhchl Khe Iﬂ@ﬁec@or54”

| ength L o ut 0.5 inches and nore preferably 0.492 inches.

Lﬁgf her lnca‘ﬂ%%f?% °4*‘3¥3§‘%51§§%ng éﬁé%%%?ﬁ%” AR IRANE b ﬁ%mh@f%ﬂ
The Shel FEfoY giddfes it @@eﬁﬁ?ﬁ%@%%@vé&féflkﬁgﬁ%&?%3%@%?%%31%1% 03

inches tq about 0.04, preferably fromabout 0.0Q34 to about 0.036, and
further %WE@QB\’WPH@%E@QMPP%S opnfigureg far reeeiptadithes fgel ﬂl%ﬁeﬂég“ fBr
direct engagenment with the shelf 70'. The engagenent of t he radi used
portion @osipgbutfanroni Priaferably, dheclats are prefarably apomstngslly ideagcalfach kayane 2
menber 68 during assenbly, so as to mnimze scratches to the cover

pl at e assadthtapgmeobiaubut H86Gmehisngd F8endinghe arstardentil ewchdhat theecenteypaint of
menber 68 preferably has a thickness rangi ng fromabout 0.045 inches
t 0 about tHe.pBFerablp cérascircalad sipt efusinallzhy isfat o distincaie! Ao®3N3 inokdsd®nt the
about 0.055 inches wth the 15 end. portion that extends through the

openiing dhter BoHe @Bfl@etdrN ThK BlegSrdirefebBlingulally alaoed bybarlhglel ofabas 30°.
10108] The engagenent of the | ever nenbers 68a', 68b' with the cover

pl ate assgoilacibP54'f Ririker 1ﬁau§é1gllp°ag of Hﬁﬁi%trﬁﬁlﬂﬁb@pogé?lr thidubeRd1Esfopnd
indirectly supporting the bridge elenment 64'°, closure elenent 44" and

def 1 ect of, ASSEIHPIin 1t disulGaPif HOEmR 1S mgw%%gaﬁar@&%@m?&lgﬁ%fa%ﬂe

tore he en portion O éver so as to be

: LLaSS'r ettty aSﬁ%e%fine@e%%?%m‘é@ﬁw%@the? R AL AR By St

poi nt of e nt wwth the shelf 70", and thereby axially
di spl aci ﬂa{]e?ﬁqggﬁ dge el ement 64' so as to perm't t he axi al

transl ation of the deflector asserrb 14’ an fe a&ﬂ re el enent
15 100306k The Fedpraipg ogaimiogilCatl s Sprimter BF g lﬂfe ef ¥ actgated

reI atl ve to the cover plate
sprinkler so as to permit the passage of fluid from the outlet 28’ in the presence of a sufficient

amount of heat. Accordingly, the sprinkler 10” includes a trigger assembly 62°. The trigger
assembly 62’ preferably includes a bridge element 64’ and a lever assembly 66°. The bridge
element 64’ preferably includes a surface for supporting the deflector assembly 14” in its first
20 position and the closure element 44 in its sealed position engaged with the outlet 28’. More
preferably, the bridge element 64 is coupled to the closure element 44’ preferably by a set
screw 45 threaded in a planar portion of the bridge 64” and threaded into the partial bore of
the closure button 56°.
[0107] To locate the deflector assembly 14° in the first position and the closure element

25  in the sealed position, the bridge element 64’ is appropriately axially located within the
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assenbly 16' is preferably defined by the | ever nenbers' engagenent
with the cover plate assenbly 16'. D sposed between the | ever nenbers
68a', 68b’ is a retaining nenber or plug 82' having a recess for

hol di ”9 éf%'s”grn%%ﬁ‘) o%%teﬁ%@é% ﬁ?rl%g}f%@ éi&aéxﬁ 6PN G ﬁﬂgé’\élérﬁer& Be igore

558" of t utton asse wth th nt er na

cormponent Seflc:rab po’rte% Bf tqe%v 7 gssg WD %6’ hidlGs E%%? nt:f{e{amgu ?gwglceat al

end of tHE spr séttln assenbly
44’ th I d t T
opent ng. FRESECRCR ﬂbf?%ﬁl'ée?ﬁ%%eH@F?FViraasseﬁ%g%ﬁgﬁﬁ%‘é‘%%gﬁ SFdngh vt

conmmuni catl on with the pgassageway of the p 2' which | eads to the
set screWPeEPersiig’iofy’. oBieledRg iRyenBemd eéﬁé Shq’rélfm@mp&mtﬁ%@ hig has a
passageway of the p is preferably about 0.07 inches and nore

pr ef esabllgngtibbaf ab@uo%g inchestvad mampreforably @4¥kinchss. Thelepenf§’ inglrderowsi ng
the set screw 45 is preferably about 0.140 inches in dianeter.

Thr eadi ngndportine fgehgaporeahe sdifdiitas] anbthesat] pedivevorkngagng Gk kyvet hlateugh
the threaded opening in the bridge 64" to abut the button bore 58

and | oad akdembbprd’ nfheendifdrtionldd 0t vin emetbees8’ Phreftictichabaghdeynchbwvith the
preferably includes a first plate nenber 74' and a 15 second plate
menber  7@hel £ RkFekabl9 hhd\ethidkhéss HR koo TRIED Sour 8.03 iRhésub bb&i ofoar m a

trigger assenbly as previously described. The second plate nmenber 76

is pref e?)?é?éﬁ(bl? 2R Sut QoINS af)blft 9l038) Al ?urﬁﬁm%ferazﬁly inkRALY fidl Bving a

preferably define the cover plate assenbly openlng 78" which fur%her

pr ef L) abl ydlﬁ}%?%%%&iﬂledlgegg&g%%erﬁelﬁ? witﬁ Yh%rsl?ﬂ? bt g’#g r§n afggin%lt f%% 2 ?adu.\s%:d

relatlonvvl € openi ng I nes an

opening le of abo Q,.The first nber 74
o ef er SoPGREP et Wfi‘h%s S0 ﬁr@eﬁé%%?& Ipig? aleﬁb 1 Rfie sugnet:
as to substantially cover the dist openi g 42' of the y..12" . An
out of pFAREC IBIESCEHChES o BeFvED afgessemb feund; Qpeﬁmg?@ mEifoer 74'
is contiguous_and nore preferably integral with the planar surface
port i on. TeppRandes pEthg leyer mpmabes &8 preferaly hasy bickpess rapgingfionpaboyt 0.045 inches
substantially circular perineter of the plate nenber 74'. The |

porti on &oabohitl.fheinchessand peifernily dromofbont &< ufighies foebou (b%ﬁtihclmwag theo
further define a circunference |larger than the circunference of the
di st ab edgipotion thht axkendathnanghthevapehing 08’ Hapingiarijckrizss pleftably afpbout 047
42' . Thus, the engagenent of the |ever nenber 68 wth the cover
plate asaehddy 16' preferably |ocates the first plate nmenber 74
distally adjacent the distal opening 42' of the body 12', the lip

portion §fegpr ef %@éﬁ%&geﬁ%ﬁf&ﬁ%]e@&%&ﬂﬂe&%c kBPSSitH e c&be%laie a@&%ly
40' . The sprlnkler can further i nclude a ring nmenb

confi gur 6 18 asSglealﬁla}ﬁe%éﬂﬂefforhﬂe&f}%ﬁ Eﬂ"&grfeée}?fa%orﬁﬂgeth%ﬁé{ eoéi'éjn t

descri bed. The nbly sprinkle is pre ssure rated to

T 1t 21 N, 56k Skl BEANEG: MlaliPH. TOLAIN S dTE e AHALS N

20  channel 72’ to receive the end portion of the lever member 68’ so as to be straddled about the
end of the lever member 68’. Upon actuation of the sprinkler 10°, the lever members 68a’,
68b’ pivots about the point of engagement with the shelf 70°, and thereby axially displacing
the bridge element 64’ so as to permit the axial translation of the deflector assembly 14’ and

the closure element 44°,
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[0111] Shown for exanple in FIG 5 is another illustrative enbodi ment
of the preferred sprinkler 110. The sprinkler 110 preferably
generally includes a body 112, a deflector 1lOassenbly 114 and a cover

plate asgagl) ¥ 1R rellfife mhlitelafibn 608e levef mEhbe 68 DieRiios Rhy caliksplased

wi thin a nmounting el enent "such as, for exanple, an escutcheon 118.

Simlar ;Sgerﬁﬁg 1§rf§¥,}@%§m¥ gg@%grebg%%@e&%ﬂib@ﬁnen Eerh@ with ek @D late

spri nkl er, 0 a proximal portron 120 and a di stal

R ong 5 FORBY 08 rarrad Geelnafe oyt Fhafless AR 80393 Mlinde it Fphied

128. The inlet 126, 1 referably in conmmupi,cati,on_wt i
portion %%3’3‘”85 af??@sspfﬁ’égcﬁg‘ag\é ollﬁlﬂg gt TR ng%lalg g%@%awgﬁ blﬂ%'
further Ereferably in connunication\MﬁJIa.For i on 124b. hgving a
const ant S¥io thertaptom 3¢ . dBiring assemBly and withdheiptema capponets 3%@5 &tay
124, inlet 126 and outlet 128 further preferably define a sprinlder
const ant sapew #5 fisatcessed &nyi thedistalomd o6 hetspaniderfpy lpading andissttigg gfithes. 8
gpm (ps01/2 and is preferably about 5.6 gpm (ps01/2. 2010112] The

di stal pdofuiromsdaily ghtahadehlzd poidian e aet saremASa s agedssed VFOthh apémrg a
proxi mal edge 132 contiguous and nore preferably integral with the
pr oxi mal 7§04 tHe@latd 28emBipa 6aTHelopening V8 id B oimmninitdtien with thetpessagawdyade
134 and an inner surface 136 to further define a chanmber 138 di stal

of the oy lpﬁ.\% 802 8hichN@udd e Jet derbi® 45T £ideTsabY] ¥nLapaisitit ¢ad. eTheswidth dfad
t he chanber I38 is in communication with the passageway 124. The

| 5 i : o
Sinrs]'tjelfr o%\%%]%gﬁg %2%2&? hﬁg 13223 phdRGhtIF G501 0 87 $icBbs £idGford fR{GY hdﬂlﬂ 0.869

onmuni cation with the chanber™ 138. The

annul ar I rahbl eh4 . j ) .E%ﬁ%§ he
di st al eﬁl‘é%esb%“%ﬁﬁéé{eg%ﬁlﬁ?@ﬁ‘“ "3 RGirR e feblordtP e if DlefekPbouPalfad e
preferably | ess. than the fir wal | thig¢kn Lhe: 8
is pref eFé}bqs)}n W&buﬁ@&#‘?ﬁcﬁtﬁ%ﬁ} oY ﬁ‘fvépﬁegﬁhec%ﬁ%%%}eﬁ E& 151}:1 9?&@’@1 the
sprinkler 110 such as, far ex l.e, .the defl ector .as ly. 114 and

t he cIosﬁ?%ﬂ%1@ﬁ@ﬁglﬁﬂﬁﬁ“@gﬁﬁgggé?ﬁg@tBF°%2§E I%ﬁﬁgag@%%¥@%%f8?the
body 112 and is nore preferably suspended in a te|l escopin ner
from t hel03i@xi melhecayes platoassombli 18 geelerablyan¢lydesafast %Wﬁ%benf%gén%z
preferably includes a pair of through holes 146a, 146b in .
comufi csecpmhplafe nienttise 7 taved totagfirstlate aretmbse 14 to Bntheriory afrigger
preferably includes a pair of arnms 148a, 148b engaged in the through
hol es 14&aemilsabpreTiveslpdesriietid The s¢Bbd phattmenied &6 b preféraidy aenplegio the
enl arged 10 proximal end 150 for engagi ng the proxi mal edge 132 of

t he annufiat pMelvherdi0 74'ao fistHeppreferably ddfine tliestoatr pdamelasaonblly operane?8’ of
the arnms 148a, 148b in the through hol es 146a, 146b. The proxi nal

edge 132y£aR fhrdiet prafidbigafiahe Q@S BT g feveOmPbi6dBInaG: e ifin kdlfon with
assenbl er/installer access or viewto the chanber 138, for exanpl e,

opent ngs g R e R Bk R Oty enes
20 The first plate member 74° preferably include as substantially planar surface portion sized so
as to substantially cover the distal opening 42’ of the body 12°. An out of plane, raised or lip
portion 80’ of the first plate member 74 is contiguous and more preferably integral with the
planar surface portion. The raised or lip portion 80" preferably defines a substantially

circular perimeter of the plate member 74°. The lip portion 80” further has a diameter of a

25  sufficient length so as to further define a circumference larger than the circumference of the
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15112. [0114] Coupled to the distal end 152 of each arm 148a, 148b of
the defl ector assenbly 114 is a deflector plate 154. The arns 148a,
148b preferably locates the deflector plate 154 at a first position

BT A S A e
engaged hp ﬁ‘lr e!vnr ' %mEJ 3 t s coger ngsse 4@% V\éi;epclb @h aqgsftfl eﬁ%ﬁé{at&

plate 15 oca rst posi |on BT fefen
preferab ocC, the t of the a 128 to nt t he
Flow of baﬁ@f’?r%la. tagse? Heclital Paeriniee? SERRESEY2 1 e i eliog

124b. The closure elenent 144 preferably includes a closure button

156 havi REgiaatly avaleppind Gﬁlicu@ﬁqr@erbﬁhp disfal ?4@5 - tlhe aprm!ﬂeﬁ Q) cap dprgher 5.

Di sposed about the frustroconical tip and engaged with a fl ange of

t he cbosincdoaringmenssr 2k canfiguaed sigstentiahy imilspel; ripg ep@berilly pgviously
Belleville spring disc having a spring force ranging from about 50

| bs. (22@esciiladt ds pssembhyiprinkl@2ld)’ sywefe(abydredourt onied to iviinthintalséntic floglur e
elenent 144 in its sealing position, the frustroconical tip is

pr ef er abpyesarsefabedt 300 phintisphesqpas sapepdly 124 and the biasing el enent
160 engages a preferably counter sunk surface formng the outlet 128

to the d;(ﬁtlﬂ PosHowai YorleddpRf in FI@. 1B S8R rAdE entbb@ikdeal JihBe pacferded

travel of the arnms 148a, 148b | ocates the deflector plate 154 to at

| east aofﬁ,rﬁ@gé .f’l’lfé sgﬂnlqbrsltl@ r&éra%%eﬁérﬂglnaﬁ&'s LivgBy a1 s REgiRRabl y

di st al peni ng deflector plate in its

secong PSkhbOn1ZRREELLF AMLIEAEL S RASLLLAIL 1808 GhBSURAprent

144 1's pre Space Fomthe Jout !

fluid (I UId ot lied to.the. bod 12 of Kl

o' dt schdibed w&hﬁ%ﬁ PR eliisted £ e Bl an Risplsdorr IR, S haq 1,
128 can i npact the aIIy dIS ced _.def |l ector pl at 4

Cher of or BeBRUy dFSFr Bt BRpolis Ok eaﬁﬁéeafesé%ﬁcﬁ’% FrBoGon tites aro
facilitate a dlSthbUtIOﬂ Qf fire fighting fluid in an_ area being

pr ot ect eBrogynal pertigp A 2hande digtaiporticyel 2geff h%g‘?‘b(r] 13 fgther defipes ﬁ@f‘ﬁﬁ%@wéy
pattern of closed or open ended slits, slots, through holes,

openi ngs | 24utendingslang adengivdimbl axisA bA 1 bereenan m@té&gﬁ@fa}l gt G8e The a
vertical or horizontal fluid distribution test. 15 Preferably the
spri nkl einldyd2iyispicterabig inledrhmotioatioayathriypeying pdrtiom h24enfdlonfasgugeeay 2dr
standard coverage or extended coverage. [0116] The sprinkler 110 is
pr ef er abie @pdrit@rpassalewaaay & Rethapréfakiblgtin Somm@snitdriop &t 4 portie: 124b

having a constant diameter and terminating at the outlet 128. The passageway 124, inlet 126
and outlet 128 further preferably define a sprinkler constant or K-factor ranging from about 3
gpm/(psi)' to about 5.8 gpm/(psi)'? and is preferably about 5.6 gpm/(psi)*?.

20 [0112] The distal portion 122 preferably includes an annular wall 130 having a proximal
edge 132 contiguous and more preferably integral with the proximal portion 120. The
annular wall 130 includes an outer surface 134 and an inner surface 136 to further define a
chamber 138 distal of the outlet 128. The body 112 is preferably constructed such that the
chamber 138 is in communication with the passageway 124. The annular wall 130 further

25  includes a distal edge 140 defining a distal opening 142 in communication with the chamber
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passage of fluid fromthe outlet 128 in the presence of a sufficient
anount of heat. Accordingly, the sprinkler 110 includes a trigger
assenbly 162. The trigger assenbly 162 20 preferably includes a

bri dge el38yeite ahfidarawal E30IpesfenblyslsBmdslayfirdi®all titlknelss, auldythe distaledge of g
preferably includes a surface for supporting the deflector assenbly
114 in i gmufar 38l 1908finedn wal thitihesstha sdusrefeibBniesstthahdle first whald tiidabsd
position engaged with the outlet 128. Mre preferably, the bridge

el enent fh{3) nC|"Hﬂ%ﬁarﬁbe?ll%is%‘i‘éfbﬁbl'y)éoﬂﬂi%ﬂ@ffoHHcﬂ@fngSﬁtéﬁn@lC@nﬁﬁnﬁiwﬁQEe a
portion of the closure element 144 which is preferably fixed within

the cent ﬁﬁ#r%fee?' 1B 5&0 e er%%{?{»/le tff@dé%f?:&tloﬁ Qsts%ﬁblgll@i EndliRé closutfd a@&lﬂ-tq 44,

| ocate t ect or asse Int t position and

conr oy TRETE R0l Bxdily BERAG R bibiinz0g 'B%drgg%gegébqggﬁiaerpd@éﬂ ?
ly. | bri dge el I 4
s p|ro?21[ ;ﬁ%%g‘f yates gfef\[ffa’?egl?rplggq ool ggfg% I\é{)regﬁ%m Sl 9&@1%@%#%9

shel f 170 forned along the 5 inner surface 136 of the annul ar
130, | anchreifobt eSS PabOL RIS 46 LGP SO ARG e MBI he
| ever assenbly 166, which is further preferably in pivoted engagenent
with thel38hdlte defletoriassehly lddtporferrblitincludesa paiv of arms d 4% 1 48bimgaged in

i ncludes a singe |lever nenber 168. The | ever nenber 168 preferably

i ncl udesthe tieowhcholesn 46 dah. richetaies b8a) F48bEachamefemhiytihdndesamcnianged
engagi ng the cover plate assenbly 116. The end of the |ever nenber
168 10 ppekiatabbidy1S0Tel endagingiht paixithalledge 132t df decnnelagagle idindo asitd imithe
shel f 170. The engagenent of the | ever nmenber 168 with the cover

pl at e asmeaftay addldxidl @6v@ ofihe AR BSaf 1485%n MB HREKehHRles dU6LC L6y Hizd
indirectly supporting the bridge el enment 164, closure elenent 144 and

def | ect roﬁ V| 32{ ¢4h 1n(-ﬁﬁdcsééﬁﬁﬁ>'ilﬁl dpbsiggd to%ﬁﬂhdb%t sphhﬁelsﬁgénﬁblérﬁﬁstallb? e

end of t e el enent fornms a prefeérab y ri ght angle notch
f

BRCH P R %@f%ah%&gud%zvgg?xs
th d t f Ih t o he st d

the end SPeeETy Suar iy eéfe%%éﬁ’%ﬁwségﬁoﬁﬁw%%lﬁ@ o 2L B B3

t he di st al openlng 142 such that the bridge elenent 164 is Iocated

wi t hih the chanber at a position that supports the deflector assenbly
114 in its first position and further | ocates the cl|losure el erren 144

inits sidMing gewpled énthe @é%e%ﬁ%&flﬂ?ﬁh a5 16 liﬁb Sighs datlestor ?Lsfﬁm

| ever menber 168 pivots about the point of en msnt with the shelf
170, and! e defectox plakd 4p4diTop hamsi 1§2.t148b brefat @Fﬁa‘h@‘ dafipetos plajes] 340
permt the axial translation of the deflector assenbly 114 and the

cl osur e aladimgpositida withid 1Hah@inben 18B alistally adjagert the oudétd2B oAhe feflehior plateer
menber 168 relative to the cover plate assenbly 116 is

pr ef er ab] 34 fiehdrpaderiy idrtudeey emtaEldds had egyagaiereintis thicclosthheleoeuer44.

pl ate 25 assenbly 116. Myre preferably, the angular relation is

defi fed WytheRORUEBNHlatell 5P RateMst iRffirst position, the closure element 144 is preferably
located in the outlet of the passageway 128 to prevent the flow of a fluid (liquid or gas) from
the outlet of the passageway 124b. The closure element 144 preferably includes a closure
button 156 having a preferably frustroconical tip with a partial bore 158. Disposed about the

frustroconical tip and engaged with a flange of the closure button 156 is a biasing element

25 160, preferably a Belleville spring disc having a spring force ranging from about 50 1bs. (222
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the | ever nenber with the shelf 170 of the body 112 and the
engagenent of the other end of the | ever nenber with the cover plate
assenbly 116. The cover plate assenbly 116 is also configured to

conceal Naan@gjgﬁ%&nt B09bs. (432 NRAbiK! #hth MR Adhéh 13 Inhisedihg

chﬁgber 138 as for exanple, thé deflectorfplate 154 or the’l ever
168.... T i '
first pi S msIreephioal s RSP ko WREEIEE Bk | ISR R,

first plate nmepber 4. The firs | at e nmenber. 174 preferabl y.iLnckude
s Subot BimBFRgRo G snei s pielipuPetofer S ottt MRi e oRliciat Rkt
cover the_ distal opening 142 of the body 112. An out of plane, raised
or lip péist Bortiewbe4hrofihepassagevaypi2dt e menber 174 is contiguous and
nmore preferably integral with the planar surface portion. The rajsed
or |ip 100138} t i ohhersrl pred of hib pymyfiBpnldsb docaign e dpfigeiarplate | g pbleast a
perimeter of the plate nmenber 174. The lip portion 180 further has a
di amet er sebndipasitiohidistad of ity Brstpdsiton and preferdbly disiel ofdhadistakbepening 142.
circunference |arger than the circunference of the distal edge 140 of
t he annuMth thatéfletd0 plaerinits gecohépaitkhapaced &oimrhe fidPposilonsthe closure
engagenent of the lever nenber 168 with the cover plate assenbly 116

pr ef er abbmkpCial espréfeeably dpadeddtont e GBINNEDS 074k tolbsrhid dny fRgY @igeidtor phs
15di stal opening 142 of the body 112, the |lip portion 180 preferably

over | apss%%ﬂeﬁoﬁﬁélmﬁh@%?th% i tiad toe&i%aﬂgé%mﬁheoﬁleeummaﬁiﬁt he

lip porti 180 provides a parallel wall inTconbination with'the

223 TSR S g P
S5 B R 5L BER L AMIECH Rl bl

i ncl ude perjodjc, gaps or slots of a suffjicje fregyency .to defin
the 1o Benedlreansre e bl bt utbles [0, el p1dg gt iholide
Accordingly, the preferred enbodinment of the first plate nmenber 174

and t he B#learofglesedonapen saded shitseslets, thiough klera ARcaine.rut-e¥n eealed
nature of the sprinkler 110 by further limting access to the chanber
138. Thecampbipationéheraof (o spsinfyfany orreet 4 veetiaabier heripenty fhwshdietribytion test.
configured substantially simlar to the ring nenber 21 previously
25deser i Beterably O spjinkier tedy Ol ithrgd|daflectormsizarblyl Vi@ das bp caffmued|for tandpided
to the first plate nenber 174 to further preferably define the cover
pl at e ass@rblgy oppastidedcdvéthgahi ch further preferably engages the end
of the |l ever nenber 168 in a close fit relation. Mre specifically,
shown i nig1hg expiRdeanMeEcM0e prefefably Dhedfally actulted §RMTer B {6 pasEcHbl ¥
116. The first plate nenber

passage of fluid from the outlet 128 in the presence of a sufficient amount of heat.

Accordingly, the sprinkler 110 includes a trigger assembly 162. The trigger assembly 162
20  preferably includes a bridge element 164 and a lever assembly 166. The bridge element 164
preferably includes a surface for supporting the deflector assembly 114 in its first position
and the closure element 144 in its sealed position engaged with the outlet 128. More
preferably, the bridge element 164 includes a substantially planar upper surface to engage a
portion of the closure element 144 which is preferably fixed within the central through hole

25  of the deflector plate 154.
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5174 includes an opening 178a, and the second plate nenber 176
includes a plate opening 178b. In one preferred assenbly, the opening
178a of the first plate nenber 174 is an el ongated cl osed forned
openi ng, 103 t hersQp&Rd e déifeBhr adsehbIg 138 GPMe iR BostidiRmdelic dlssuse démerter
cl osed f'orned opening. Upon the assenbly and overlap of the first and
second iSonl #i& bri | R HRatdd SathinkKS8b
cooper aﬁé%egse?%gﬁﬁl o, tgl;%e ng@eleﬁl&ﬁ 153%91?815?1‘1&619 Rgial jf"

red cl osed orm singl e opening 178 as

i El no | i X i i f j j t
seen |1 Fhog s S bSPTIR S abielen Abbpobamasi oned o
The fi t d t 17 176 i hti |
T B SR Bl Lo eSS Y SR hAE A e
AR IR A R e N A

more preferably, the 15 engagenent of the second plate nenber 176,
Wi th t hesupported bylthe lever 2asembhicksd) which is fules perfeply impyvatyd sngggernens with
first plate menber 174. [0120] Referring again to FIG 5, the opening
178 i s ptheflel@Elly Idomeensiodimeuit, sheclhver hssemblyd 66 fincludies b singe leyganemhsages
t he opening 178 so as to |l ocate the |ever nenber within the chanber
138 t 0 SLEZPAhE 1dvBEmetabdra 68 prefaatdy bichaley encaad dorizhpainglthe shelfA¥0and
descri bed above. 20 Preferably, the plate engaging end of the |ever

menbers Af3ghet ndCORbigAHng thev0 gl Oasiigiige 6. hazhdiof tRdaenhmbapkesi ng
178 in a substantially normal direction to the surface of the plate

assegpl ypréﬁeﬁglyﬁﬂaﬁdesta%t gﬁ%&f&h&ﬂ eﬁgagﬁﬁqeﬁthﬁﬂl BY Sl ahe BiEGRaRbY

defi nes ‘an obt’use I ncl ud angle wth the remai nder of the lever

menber 1 Mor egver. : i ' f
ubst ant ey RERVT 465 YRR SRARS Mt ERph O ERARE A g AERAR mombe for
support 25frane, for the brid | epent 164, an e

cl osure §§E%ﬁ$11@“%@H?W¥22”§EMﬁHE§§Fﬁ%ﬁat%%d@%&ﬁwﬂggggﬁg g&% ygo{he
opening 178 is_| ocated abqut .the center t he coyer .pl,ate as |y
176 and TRIEALL T o St GG rRS aFaL . duent of i pBuRe iR ElaBhg

pl ate menber 176 i s preferably thermally couEIed ta t he firsﬁ ﬂJaHE
member  1fpgns Fawtorablytightangle aeish &r sneasingtheticiid 79.A8d to suppggt dscli dbout the
preferably coupled together 5 by a thermally sensitive material such
as alsol lwer mrmbsr 168, thedridee elompas| 164 definen e chanaeldifa do preiye fheicad apitionght
generated by, for exanple, a fire event. Accordingly, the trigger
assenbl ythé 6Xepnehbard b8 yo asto be poaddied sbout thernd ofiths levsememberr 168 die shelf

assenbly 116. Referring again to FIG 5C, each of the first and
second p]AtieloeEd prosindal 4f thé dBtal bpdnireisi2audathatelshriige elemepeltidnglot@dd,

184b and a correspondi ng projection 186a, 186b for orienting the
first angimgapnafb@tafa position that supports the deflector assembly 114 in its first position
and further locates the closure element 144 in its sealing position. Upon actuation of the
20  sprinkler 110, the lever member 168 pivots about the point of engagement with the shelf 170,
and thereby axially displacing the bridge element 164 so as to permit the axial translation of
the deflector assembly 114 and the closure element 144.
[0118] The relative angular relation of the lever member 168 relative to the cover plate

assembly 116 is preferably defined by the lever members’ engagement with the cover plate

25  assembly 116. More preferably, the angular relation is defined by engagement of one end of
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10 menbers 174, 176 in a manner substantially simlar as previously
described with respect to the cover plate assenbly 16 previously
describe. Also as previously described, the plate nenber 174, 176 can

i ncl ude [ ' ingi BdotBRaGH 39
potwoen (Re ol SPRCRAHITE STILTO oL B bRy Ll R R e

LR el AT e bbby
4 17 v 1 AVAS j

) o sl e LB RN

AL IR RGN ML

defines a larger surface area than the second plate nmenper 176. \Were
each df esembly ¢ prfraableinshvdes fsiplae meaber h7Aand a3eroad plafeapembes ddorp) y
is substantially circular, the second plate 20 nenber 176 is

pr ef er abtoppleddathedirg paermenber174. The fist plate entbe! Hi preferaplydpdudeeasher
174 such that the center points of the first and second plate nenbers
174, 176substentiztigplembt sprfatd mpmideh sidedng asito sabdtatiskevsver the distal veening HMRef

| ongi tudi nal axis Al-Al. Alternatively, each of the first and second
pl ate nebebsy 1124, Anloif of fland] &fideder Hp poribe 1 8Pef thé firsvlate meaptser 174 kher
be coaxially aligned in the cover p?ate assenbly 116 and

subst ant i @kibYouR @h@nbf prifrablyante Qa0 e Pnadotk fceBortictd Athe raibddloz Zp The
assenbly sprinkl er lldJ is preferably pressure rated to maintain a
tati fl ui. : : I i I
SR P b, PR BRI R R BRSO DS RRI 174,
posi 11 ongel hiolot! iy @lthe ARS) ihR0GH 8 A HINOIA LY al . BOR Ui C

cl osure ctor asse ies heir 1n seal ed
and first, 5 positions.. Mre .pref.erabl .t hreade aol enga e
Fhr caded T SreelgRg tdhor RuRETh e b e el efet ek IR e EORET L)
described with respect to_ the assenbly of sp{ethnl der 10 s& ?s. ol_mpull
the cl osterping|thsdisttl opaning b Ehup+Be FEasqIaE Ol SYITRURbE e g’&bit der
110 so as to substantially flatten the biasing el enent 160 agai nst

t he por t¢ayer Rldterssemblydh) 6 preferplly tacaigs thedirg platemembeg 174distplly gdiaeqnpdgr e
el ement partially engaged in the passageway 124b and the 10defl ector
pl at es 15distakopehiag ¢2 oftbe betyf i12sthe fip potionA$0 prieferdbly oigelaps asdwircun@dbesan
be lowered and its preferred central hole can be placed into
engagenetht distal bddené0 uPhes-@rips of thctip portioh 18thprovidesaiparallel edmt 144. One
end of the bridge el enent 164 can engage the shelf 170 and the ot her

end can Lgnih-5peSed tRddisthl ddbe 1406 1R annliar el €30 et likfGadidhwecdsewer
menber 168 can further be wedged into a pivotable engagenent with the

annul ar gbehfmrkf 934, OMBRIpralepibg, iRQiplrertid B0 phdikdiag Sontidfofouteh Surface to

annul ar wall 130. The opposite end of the |ever nenmber 168 is then
i ST RS PR LR e A R 0 A
L B ol GOEU B 5 55T Bl e A
SRR M s TN L AR I SR
member 174 and the cover plate assembly 116 further enhances the concealed nature of the
sprinkler 110 by further limiting access to the chamber 138. The sprinkler 110 can further

include a ring member 121 configured substantially similar to the ring member 21 previously

25  described.
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20 brought into close tol erance engagenent about the | ever nmenber
168. Preferably, the gap clearance between the | ever nenber and the
edges formng the opening 178 is about 0.005 inches. It is believed
that t hﬁ%ﬁiﬁ’]&)' e The ¥&ondBlakRenerdRs 1 p6 B pedtérabla coipia tb theefiksinsate matnpenlidr
ot her enbodi nents and known sprinklers that use two | ever nenbers.
The i nstgldh@fel pRiaMly S8Rk QNveONRE adskMBlyloPenisP179WechieN fulthlr préferably
substantially simlar to the installation and operation 250f

sprinl deg }%e]g B[e%\’lh %Pﬁl#ﬂ’ewfé?%@ﬁqb&el%g in 1 033! Baddh, %B@Es%&@i%(%égy shown in

enmbodi ment he preferred sprinkler as shown in Fl C, as

sprinkler 110'. Rhavin ri r. ' il . idge
o erent ol SETEATaY PG BBRGRY R mtty Pl 5 ST BuEmopbld"
menbers 168a, 168b di sposed wi,thin the chanber 8. . The brjdge .
o ot A4S b S RO 21 BREOG 4 B Ee s plelbfyine
constructed and simlar to the bridge el enent 64 and | ever_nenbers
68a, 68bl788. Brenvipseiemsd aseambly.dhzoring 17 el ithe fist plpfe ”EP’E’FEH‘%‘& an
sprinkler 10 shown in FIG 1 and FIG 1A [0124]In addition, as
parti cul eleigpted ikloowil formed apenigg, and dha arienige d 7 Shseféhiegontgdate giegmbper is a
preferably includes an alternate enbodi nent of the cover plate
assenbl yshbA€ cldskhforinedoenings &fpan dtearseombdyr andl catdapeafsemfiisyandpessind glate
179", 178' for separate engagenent with the ends of 10 the two |ever
menber s hé&8eers 161376, Ak isgettiveropbdifs. 1784)-16€h cddperateav dornptha pefased ehiséd,
116" preferably includes the first plate nenber 174' and the second
pl at @) NMeFRA kindlé@penidd E78 dsls8dn iR IFad &5. nmmﬁfglle%égﬁng N7 lsdedfemblyiditénsiohed e
a'.

opening 178a' "and a second pl ate openi ng The second plate

menber ]tlz@écef?/'é HeEmAREMe 1Ot HfBed 681if 2 EloRldGH GrraRRReRY The R4 2Bl sbednd
second plate opening 179b'. In the preferred enbodi nrent of the cover
pl ate as ' I . i : i

rember - 11 MefoaR 12 J 7S B SRIARER M il Bnchiifnci Bl oALE,
opening 179a’ is a shorter, clgsed formslot. In the. secpnd

morber iPBnel eng. Prou 5eE JRE Y PEARRo T AR Eotr Py the
closed formslot substantially simlar to at. of the second. openi ng
1793 of fiphletp membein} 4(can gt A S4cPRe SPeRifE IaR R K aBaeaRehy” T59b
of the second plate nenber 176 issi%referag#% confi%ured S an

el ondfat exnsegsaeniaidagsesenst plato mepphei! Horvathabe Brbpipteddd BWP@E 6¢°he
first and second plate nenbers 174', 176', the respective openi ngs
and sl otepenipgd79a af figtfirst ptg memberBlf. cooperate to formtwo preferably
separate and cl osed form sl ot openings 178, 179" as seen, for

exanpl e, [0120]Fl GRefBinglegaini tb FF1G e therepeniog $78/is peefornblp diinansivaed pichthat
assenblies, the first and second plate nenbers 174', 176" can include
addi t i ongld of theddvie I §BEnigLIs Yhebparing il 0% &cksap Bieaie thedlbees excknfter wishin the

openi ngs, 25cut-Quts, slots, slits, voids, perforations or
depr essi @3fber 138 to support the deflector and closure assemblies 114, 144 as described above.

20  Preferably, the plate engaging end of the lever members 168 is configured so as to engage the
plate assembly opening 178 in a substantially normal direction to the surface of the plate
assembly 116. Thus, the end portion of the lever member preferably defines an obtuse
included angle with the remainder of the lever member 168. Moreover, the opening 178 is

preferably located substantially centrally to angle the lever member 168 and form the support

25  frame for the bridge element 164 and the deflector and closure assemblies 114, 144 as
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[0125] Referring again to FIG 6, the openings 178, 179" are
preferably di mensi oned such that the ends of the |evers 168a, 168b
engage openings 178, 179" so as to locate the | ever nenbers 168a,

168b wi tbéseﬁﬁéa%bw@fmgre lpg]eg 31f19, R4 BRAM 1@@5319@&éd%h&rm@&i%pfﬂge dd¢kri N

the first position an osure asSenbly 144 in its seale

position thin.th l A At pl at e engagi ng ends
of the I%@%Fmﬁgﬁ%%fgﬁﬁé 3%3%%§%E§£$@ﬁ%§%$géﬁﬁg' go as to engage the
pl ate as |y enin 8' 79._.1n a substantiall r nal

i roct | oMIZH 1 helearioug ateds mémper 74 isreeetivapg it cosfiel 6 R o e
portions of the |ever nmenpbers 168a, 168b _preferably define %080Q£use
i ncl udedmsmberd 7§ The firsbandesseand late BEmPee 11\ &b avdniiernbly paunies lagetherhe
openings 178", 179" are preferably |located centrally to the cover

pl at e5 10bwathermlly sensitive materia pichan g 5olaey meaterial eajesto msHiie ths PIEeREe 91680
relative to one another to formthe supporting franme for the brid?e
el ement $fAciemdicitizgenalatd by forexanplecd Boervent adseminglysthe tvigger assembly 162
preferably, the openings 178, 179" are |ocated about the

| ongi t udpmafkabdyinsorfbraik osinclndéshin cdviveplatn dsemblytlié. Refeasingragainds EIG8a,
68b are located within the axial flow path defined by the outlet 128

of the psssagtyBie firfandBEnd PLRS mBinBire 1 A6 I e hlcdeediphgsidr 8 opediff’
are 15 further preferably dinmensioned to forma cl ose engagenent

about t heggr,egREGHE ¥ @or?égpéndmg frfctlBVI86a, TBADR: SridifiR3 thel#$ind SeRRd pRte

m ni m ze the gaps or voids presented on the outer Surface of the

cover, p ! %E%B%? ‘Cﬁ«'ﬂtf l]é" inlél'xg:elnneL %&%‘tﬁﬁly‘éﬂzﬁlﬂu Epérle&{ngkg\}s g%?%%egfﬁi?ﬂreﬁﬁ&e&

pl at € assé ifes’and 1 nha nmanner as-previou e second
pl ate nmepgber 1

76 is preferably.thermally coupled to.the fi | ate
B0 merbelb® st Phte sty HapRyotth SRPT. Alaf Brefoulfis dlel dEhas,
material rafe o] lt.ip.the presence of fficient heat.generated
by, For BRagI1% Hores inclige A SRR OB ot benEBiner R et HACEE of
heat, the thernall% sensitive material nelts thereby all ow ng the
first antptyesadheplaleameanbsesiyar L761q form thedesirpd,saldas thickngss. {{poa eXpasyrg;ta g
the | ever assenbly 166' to pivot and actuate the sprinkler 110' in
nmanner of subficientlgvehofdsatpthe vhepmellysedetiva mpferial melio trraby allowias phrecisiand d
met hod of assenbling the sprinkler 110', the body 112 is positioned
i N ams upsecgtitplyge sietnbers 174, 146 tosepgraty iThy plate gty sapatahien allayesihelewrd
defl ector assenblies 144, 114 into their initial sealed and first
POSi t i ONgssdniblR 1 6@Vt ahdadhRINg thekprinkee i 0 armirmet dfopastentubytadiially
previously described above. Wth the closure elenent partially
similar as the manner of operation described above. The first plate member 174 preferably
defines a larger surface area than the second plate member 176. Where each of the first and
second plate members 174, 176 or their assembly is substantially circular, the second plate
20  member 176 is preferably located eccentrically relative to the first plate member 174 such
that the center points of the first and second plate members 174, 176 are coaxially aligned
along an axis skewed relative to the longitudinal axis A1-Al. Alternatively, each of the first
and second plate members 174, 176 can define a center point, which can further be coaxially

aligned in the cover plate assembly 116 and substantially parallel to the longitudinal axis A1-

25 Al
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5engaged in the passageway 124b and the deflector plate 154 in the
retracted first position, the bridge el enent 164 can be | owered and
its preferred central hole can be placed into engagenent with the
upwar d paRECt i Ofhe@bseibly tioiler € 064 peRidblylgrdssulchated bymeaixpisd sigictthed
channel 172 of the bridge elenent 164. The ends of the |ever nenbers

168a, 168hssaRNbrhhGRR 5@@3 AR pérQQ@ALe indh tRB. ﬁh&rbgﬁéfeﬂ&zmam@ld of Siaitainky

wedged into a pivot abl e engagenent with the annul ar shelf 170

formed f fin bA§ bionvelallovk 3Rwity e
opposi t? g%rﬁ#&‘?l%@@ﬁ?’% 119?75‘3)0%1?@11%8111 %I%Qgre (%n eral1 %rgf glrtgbl y
brought into 05|t|onf th A |y
116" TSR 3&8%%?%%%2%% AR huabdlf TR
thermally coupled to o f.o o]

ci r cut ar PREGIPES metrggf%gagﬁmeaﬁ%{“o el R Lt i%%rﬁfl%%‘éf'%s
179'. The cover assenbly 116' is 15di sposed over t IS nd, of
t he bodybutndde i & pamnet W@V@B%ﬂ??@’é eﬂmﬁl regppel tOébeeaSFﬂﬁféﬂ‘/Bf f}ﬁﬁf r148%
cl ose tol erance engagenent about the | ever nenbers 168a,

Pr ef er abisyto prlhtheglgsursiclearenh bt therdlsproximal endd20 @éﬂv@épgnld%md OF%S to
edges form ng the openings 178, 179" is about 0.005 inches.

[ 0128] Easibstartiallp €latitrothe brising eletment 1éfrbgalisretportivn of e hodef 62 fosing the
sprinkler were 20 configured for pendant installation. Alternatively,
any of t&ﬁleﬁbzzvavﬁmbﬂdldmmte&mmmllg@ﬂgdﬁmhetde asssageoan ¢ 244 and the
sidewal | sprinkler 210 as shown, for exanple, in FIG 7. The

spri ikl efdefRdBr pI8RaBAL] He kdiabidd st godamytha bAdgeclelaédt €64 oun tedowersd ynd
214, and a cover plate assenbly 2 The sprlnkler 210 is further

prefer abﬂtyprgfeﬁp@%@amotl@ééﬁ R pmebuwmmg@ée%ﬁmn@% upRaid pr&etoh of efe
nmounting to a wall structure. The nmounting el ement 218 is preferably

? 2 . gSf gfagﬁgé;eg%ﬁelﬁ 184 aén?%n%vdf?l#kﬁdg%ﬁgg g@ﬁ.ﬁﬂh@%ﬁgu ntr%gﬁge fRe Qﬁe@?q ﬂ%d afpd

el enent
preferably taper r d face.,to h
i's pref e‘?‘éﬁl"? F%Pc %Pofecdqai’ ﬁﬁtg Ogﬁl%?q Yor {REog, 10& SIF@E’%F%&B&%?%M
22;' n-lf-lr]glgurtgg'db% \geﬁéedhl?ltso A piv pwota Iegr??lag ncl)efr;[ | Wit tlr%eza%nu sh%lfql78 tformcg o%lg the

15 inner surface 136 of the annular wall 130. The opposite end of the lever member 168 is then
preferably brought into position for engagement with the cover plate assembly 116. The first
and second plates are preferably arranged and thermally coupled together to form the
preferably substantially circular cover plate assembly 116 with the opening 178. The cover
assembly 116 is disposed over the distal end of the body 112 such that the opening is then

20 brought into close tolerance engagement about the lever member 168. Preferably, the gap
clearance between the lever member and the edges forming the opening 178 is about 0.005
inches. It is believed that the single lever member 168 presents a simplified assembly over
other embodiments and known sprinklers that use two lever members. The installation and
manner of operating the sprinkler 110 is substantially similar to the installation and operation

25 of sprinkler 10 previously described.
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outer surface of the proximal portion 220 preferably includes a
threaded end fitting for 5coupling the sprinkler 210 to a branch |ine
of a sprinkler systemcontaining a fire fighting fluid such as, for

e . _ g .
surt ace pAPEF on hy BERRRE rifflt oRHE ByRr R AR A il PROS 68!
D R {1 AR PR el 18 She SRE, AP AT 172 o om0
10 aper PHRPoS bLBEIEAP Y S REE A KBpo Gvet AT FOo M Eaon
with a portion 224b having a constant dianeter and term nating at, the

out | et 27dthinhe ghambey bidayiedaides element 66 and e faven regmberg 1483y {638can be

preferably define a sprinkler constant or K-factor rangi ng from about
3 gpnB( psiilaplytconstoted asl gmiprtp thedoitkoclamentiod apd devermemyersbis. 68t5se
gpm (psi)1/2. [0130] The distal portion 222 preferably includes an
annul ar pedviougl3@esraivedrgith rqppaixo el prdfErretigpenRis2] Cdowngublis 1and Firle.
preferably integral with the proximal portion 220. The annul ar wal |
230 i ncl yeta) an Buidaitios sfpagieulddy slarweh iA F1G.16) @te t6 pgel acsemBIyA 62 valfcur t her
define a chanber 238 distal of the outlet 228. The body 212 is

pr ef er ablyerGon tdcHib£5h Aitahitd ddtodinhdr SMBEBGVer B3R abserdbly TIGMHANhaERHH ON

with the passageway 224. The annular wall 230 further includes a
e ohanedi Bty RE0 ks PRENBO (ehh SRR 89 i
vl 1 P BER eveflipba 164 8, 4Bl IS, GRL: B ol o Bl T2 7
componenPETTON et th B plakneinigh £ G Ftoar e PREL IR Dol
ci oSur o BPTBHEOA LY Tucctaiiavics R HY P Gap BAASRG | 55" body
212 and | e Mt b ¥ 6S’use%eegdleciincilur(]iesaa }ireslt el?at%%piel?ig ?‘?S%Haigi afscrzc%rlpdt he
proxi mal T@ggf@ond plate member 176° preferably p pening

plate opening 179b’. In the preferred embodiment of the cover plate assembly 116°, the first

15  opening 178a’ of the first plate member 174 is an elongated closed form opening and the
second plate opening 179a’ is a shorter closed form slot. In the second plate member 1767,
the first plate opening 178b’ is preferably also a closed form slot substantially similar to that
of the second opening 179a’ of the first plate member 174°. The second plate opening 179b
of the second plate member 176 is preferably configured as an elongated open ended slot.

20  Upon the assembly and overlap of the first and second plate members 174°, 176, the
respective openings and slots 178a’, 178b’, 1792°, 179b’ cooperate to form two preferably
separate and closed form slot openings 178°, 179’ as seen, for example, in FIG. 6B. As with
the previously described cover plate assembilies, the first and second plate members 1747,

176’ can include additional or alternatively dimensioned open or closed formed openings,

25  cut-outs, slots, slits, voids, perforations or depressions.
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232. More specifically, the proximl edge 232 preferably includes a
pair of through hol es 246a, 246b in comunication wth the chanber
238. The defl ector assenbly 214 preferably includes a pair of arns
248a, 248f128n9adRseting bin tdFIGUEhdepeamg? 488, 1734 ale. prefrablg dimerRibded
248b each preferably 1nclude an enl arged proxi mal end 250 for

engagi ngqtaenp %H@&f (EIRGere 2685, Pdsblh ag%%bﬂiﬁ'és vt 117¢39 a5 & 1asatd the

limt the dista nd axial travel of The arns 248a, 2486 in the

Lot P oS Rerfeo8 1665 ek A6, L Q3R | ABSuGRE (ORABH idnbly 114 in

addi ti ona enings to provide a sprin er/installer access

'ncl ude BRETSPoRBPLUEURE Che aregCont nit CEIApS R AN % g O,

about the distal portion 222 of e, bod 12. r r ef er abl th
seni-&ir Biﬂff‘éi*blbﬁléwlﬂ‘@§n%ﬂg@gf@8%?#$@{??’%fd'¥ Fr b%ﬁ@gﬁeﬁ?r@l@%b‘%dps R0 o
a sidewal | deflector 254. [0'132]ICO’U led to the distal end 252 of each
ar m 248acngaggthc glaty aseenaldly paasings 148 s 19H 52 substaptiallymerpal dirggtiog,to gﬁeat e
254 as seen, for exanple in FIG 10 and FIG 10A. The deflector plate
254 is pswfaee abthy platerdssaguble il 4 Thas, shekndaiortioge pf e deyer members heba, 168b
defl ector 254 preferably includes an axially extending portion 254a

t hat canppi@iite tefinaraobtust ineludgplemiglegvifitthe atmditer 45thplewsi mehbeadge 232
of the annular wall 230. The arnms 248a, 248b preferably |ocates the

def | ect opaRloabe R pehgsl 781,199 Mephdfirably Wdatetirerithily chimioever PBE:
distally adjacent the outlet 228. The deflector plate 254 further

prefggab exhﬂry‘v'lq'@'eaqe?ew %ﬁgl{%lmén@b& meMiRrLIF8RABED HMRIvE kdloricsanbiher to form
cl osure el ement 244. th"the deflector plate 254 |ocated at its

first poglti ; - nt ' l3st h
Irst p ﬁfets 6%- san% ﬁ?ﬂl%%élﬂ%@eéﬁﬂé 1¥é4laﬂc§th9]§lﬁfe@f0§?ﬁd’clbs%?@és d’dli&s e

outlet o geway o prevent the flow of a 20 flui

3 L;EL?bl@fiugﬁr?%ef%ﬂyéﬁﬂe;o@?féc?%@é 15 o foches %@%?*3‘%*@@%@3%%’3 AR
' ' ' ial . 258, . Di
T ool bR SR P A DRI A BB o PR SR

button 256 is a biasing el enent 260, preferabl Bel.l evi],l &,.sprin
di sc havfhsguietdas ohthepassageway d gt nghe sou s RIys ﬁiseébl%l Qpemng %Jééz ﬁg\/\/gr(? n s?

to about 120 | bs. (534 Newt ons% . Wth the closure 25el ement 244 in
its d&al fimdenprsferabbndimensotied t form asinse argagement sboitt dreaewset e gndiRides
within the passageway 224 and the biasing el ement 260 engages a
pr ef er ableyermoembees 168ani68bue hatoanininipe thg gepror yaids presangl anghe paterrusieeq
portion 224b of the passageway 224.
of the cover plate assembly 116°.
[0126] As with the other preferred cover plate assemblies and in a manner as previously
described, the second plate member 176’ is preferably thermally coupled to the first plate
20 member 178’ by a thermally sensitive material such as a solder material rated to melt in the
presence of sufficient heat generated by, for example, a fire event. Upon exposure 1o a
sufficient level of heat, the thermally sensitive material melts thereby allowing the first and

second plate members 174°, 176’ 1o scparate, thus allowing the lever assembly 166° to pivot

and actuate the sprinkler 110” in manner of operation as previously described.
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[0133] The axial travel of the arnms 248a, 248b |ocates the deflector
plate 254 to at |east a second position axially spaced fromits first
position and preferably axially spaced fromthe 5di stal opening 242

to a | ocapi ou AV fihe & 254
in it sau] poilﬂn.f’f?#f@ﬁ %@Eﬁ%@frﬂﬁéﬁém D o1 P 8 e
fromthe I ar

supplied p{%%‘h{) ﬁ u&%%oéﬁ?ﬁg afsnf)‘% r'%'lV Fg’ f810§ lthegl%sg‘r?aarna g@@ rCB% t he
outl et 228. e fr tlet.228.can i

axi al |y Pl ?Set‘gdg G i @eaif?&niﬁ&t BesiE ot £PpuAdh Pt e
hori zontally and vertically about_ an_area 10beneath the sidewal |

spri nkl ersiiay to thg agsgmply; kOaRr@w%Fsaf deseribsehabays- N¥ithrthe glopyre plemerf partigily | n
an area being protected by the sprinkler 210, the deflector plate 254
can i fcl wogegaddi the pesadgesay flddbeand the chﬂcmtelrpiatgflStimh@tttrewrted)ﬁ@hp@ﬁw@dthe
slits, slots, through holes, openings, cut-outs or any conbination

t her eof tbudg@«tleméry. lémyambaelowéred anckitd prefatredeentrelriokosundk placed uito

distribution test. [0134] Shown in FIGS. 7A and 7B is a preferred

si dewal | efgagemkhiarithteipwWad prdjayion of e dopire tlemesd 40 tisraby exposiafiheof
about two inches. The distal portion 222" preferably includes an

annul ar \adinePBQ of E}f&\’drial%e SleREMXIEHRIThEEHAS 02Bé TeveLibinBtS V5822 16BLBRA Ehen
preferably integral with the proximal portion 220'. The annul ar wal |

230 i ncl
Forhar JEPHANSANAC AURAERD PRy ALIND BNCIBERERR O e

212" s r [
232 . SO AR S B S IBIR P, s
pr ef er abl cha ht abo 29 ln es and
or ¢ pr of b SES RYGHBTREFH [h LB5de BeromBerRiHESo ) b e 196
i nches. The i nner face 236" further rably defipes a c er
i ‘it or UREBRSR Bt e coper Falasseiy Pief E‘F“éﬁﬂﬁnﬁi aFFgPeh apaquam %fas%y
1.168 inches to about 1.172 inches. The annular wall 230 further
i ncl udes aganged ped theepdly zauplebopetherdgo fore the prefesabbihsulgtantipdly cicular cover
communi cation with the 25 chanber 238. The annul ar wal |l 230 _
pr ef er ablplatakssdnidy 1 16’ fithsthe sephulatetdpeniRgse/s), 1dA0d Thesovkirgssgmbly 1167 is
15 disposed over the distal end of the body 12 such that the openings 178°, 179’ are then brought
into close tolerance engagement about the lever members 168a, 168b. Preferably, the gap
clearance between the lever members, and the edges forming the openings 178, 179’ is about
0.005 inches.
[0128] Each of the above described embodiments of the preferred sprinkler were
20  configured for pendant installation. Alternatively, any of the above embodiments can be
configured as a concealed sidewall sprinkler 210 as shown, for example, in FIG. 7. The
sprinkler 210 generally includes a body 212, a deflector assembly 214, and a cover plate
assembly 216. The sprinkler 210 is further preferably disposed within a mounting element

218 (not shown) for mounting to a wall structure. The mounting element 218 is preferably an

25  escutcheon 218 as previously described having a proximal end face for engaging the wall
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edge of the annular wall 240 defines a wall thickness that is
preferably | ess than the first wall thickness. [0135] The chanber 238
is configured for housing internal conponents of the sprinkler 210

i ncl udi n&rﬁchﬁe.dg%é R6irRing BR&BAII 1Y p?e?éramg@.gae@ fRInP e pRoxBhAERA Facd AAdistall he
defl ector bassenbly is Coupled tO0 the body 212' and is nore

pref e abliy BUSRERIR YL SLEATORLL ERNAGK. fagim  he proxi ml edge

232" by e of arns engaged 1 n the through hol es 246a',

s 0D S5 A R R By
ISR R I RS N T RS TR X PR

10 the distance of the deflector 254' relative to the outlet 228" The
pr ef et r eeouphing thesprimder 240 1, kangh ling,of a soninkley SR cAIHBRE § ke fighteand
nore preferably is about 1.044 inches. The wdth of the arm 248

pr ef er abflyidsach assfoakxmiplé, eater eng pisssutiredogzas spckuas gempresied aienApager j s

wi dest at a proxinmal portion and narrowest at a distal portion. More
speci fi carfage porien pf thé bodyeX] 2dunthe? 4&finek A ntoieal passeigestan 224 oxtending 252"
havi ng a di aneter of about 0.068 inches, an internediate 15 portion

253" havbaigedn i iaReLHY andfan 301229 a1ddBa Iongiekinad ads A2p5 D XTreihlepZitatis on
255' having a dianmeter of about 0.127 inches. The w der proxi mal

portion glokmyiteRnunRaSt Witk BpBiisl ford@s22shof haghaheoiyeoenTheof t he
ar s 2485%e 2412% wi thin the throggrll ol e so as togsta%i I |yze t he

arm . i to’sta |
252" T o R e o

2P oL oSRARIBARE ALY B g, ACRNT o5 MR-l ete 20
sem-circu eni ngs. 231'. di sposed, abou h i stal rd | " of
the body® @bf%ﬁﬂg %?fgr@g]%(élﬁg% ?%@EEEWQS%F{%f]?'garC§O5ﬁ%§!H gﬂ;song%lq%ggr e
Gof 1 eor oppmikesi” Furbas S e o " ERees preteratuliet SFebRUBHERT s ve pl an
and cross-sectional views of a 25preferred deflector 254" for use ip
the si delB0] sprThedisel perivn 223 prefgsatdy includes anemnular wall 230 having a proxima

15 edge 232 contiguous and rﬁore preferably integral with the proximal portion 220. The
annular wall 230 includes an outer surface 234 and an inner surface 236 to further define a
chamber 238 distal of the outlet 228. The body 212 is preferably constructed such that the
chamber 238 is in communication with the passageway 224. The annular wall 230 further
includes a distal edge 240 defining a distal opening 242 in communication with the chamber

20  238. The annular wall 230 preferably defines a first wall thickness, and the distal edge of the
annular wall 240 defines a wall thickness that is preferably less than the first wall thickness.
[0131] The chamber 238 is preferably configured for housing internal components of the
sprinkler 210. More specifically, the chamber 238 is preferably configured for housing the
deflector assembly 214 and a closure element 244. The deflector assembly is coupled to the

25  body 212 and is more preferably suspended in a telescoping manner from the proximal edge
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includes a face portion 254a', a hood portion 254b', and a bent
peri pheral portion 254c'. Wen the deflector 254" is installed in the
preferred sprinkler 210", the face portion 254a' is disposed

substant ] it BASERRL 0 P TR o DB
v e R SRR 5, AR RS el
Lo S S s i SRS G Mk B0

[0137] The face portion 254a' includes a central hole 251" for
engagenerdtShradh oreferablyincdidezn enlgrged proxina] ead g oo praagine shragedmabrsige
the central hole 257a', 257b' for 10 engagenent with the distal ends
252' df 1238 ofthepmmig walSl3d\en ab to [EniGHe diskal 2@l awidd tlavel of theradns 248an2#8b in
button portions 244a, and 244b form ng a preferred button 244'. The
first butthothrqugh holen2f44246bn dhe gdesingal edge 238 lcapelude additidtal openinghie
unactuated position, seals the outlet 228 The first button portion
al so i nclpastéde Bsprinkiepgieemltdingdiler hedesd dividRdhefgaBenEss] forvktdinge, fthe St
t hreaded recess 245a' of the second button portion 244b. The threaded

engagenenk oﬁﬁaaltéage A b Shel@RGnS %pﬁafé RN sedftdfrcul nﬁgé DYdifRked

i nstal lati on and/or securenent of the biasing el enent

ther ebet %&R étﬁ’l d&ez&fz lo?ﬂg%oayé%% 1\-55'1? 8?3%’195] thé’getg?rbugﬁ’l%lt 6;%91 s are

i ncl udes ano recess rec set scr

used to and eat he def ect nits unactuated
portlltoons I gaurerfdgtﬁ éorw%sovﬁré)\‘ﬁ usﬁ I%I%I @éeglga %2\/%1 The first button

05 | nohdlihG oborRediabErs %f%d?fé%a%eqaeﬁ P e RS delagbochb)

portion preferably has a base diameter W2 of about 0.4 inches and is
b of er abi2)4 KBELCICRT lefe AR s seearidr PPIfaR  GclAedIG: 104r g deffector
truncated portion W of about 0.2 inches. The second button partion
244b pr elatabidis prefareile sondigpred vy e sidpwatbddlectop apd thgBeilectay 224 piofEHdy |
[0138] Referring again to FIGS. 7C and 7D, the preferred defl ector

i ncl udes izchplesiamiviially fnfling Ipotti@n@ﬁ%/%mman grojesd theough teyonering 28 hht the

di sposed about the face portion 254a' and the bent peripheral
portilen phokidhal eNjpe 232sgfeled dninalat wyll 23(helHeacies Pilial 248h p2ddably iltwatestles t wo
pairs of open-ended slots 237a', 237b', 239a', 239b'. In which the

sl ots 23 @aflectot pldee 25423 irst 58538@1 wifHih Yh dRath BEIBB ditdy hajawndtm outlet 228.
Preferably, one slot pair 237a', 237b" narrows as it approaches the

peri pher ghe gelagi® Ela&éﬁ4&ﬁﬁﬁ‘er BRIEHAND iRNfed DEen@bNRle, BRI EngddRiBheréRIbine

wi dens as It approaches
closure element 244. With the deflector plate 254 located at its first position, the closure

element 244 is preferably located in the outlet of the passageway 228 to prevent the flow of a
20  fluid (liguid or gas) from the outlet of the passageway 224b. The closure element 244
preferably includes a closure button 256 having a preferably frustroconical tip with a partial
bore 258. Disposed about the frustroconical tip and engaged with a flange of the closure
button 256 is a biasing element 260, preferably a Belleville spring disc having a spring force
ranging from about 50 lbs. (222 Newtons) to about 120 lbs. (534 Newtons). With the closure

25  element 244 in its sealing position, the frustroconical tip is preferably disposed within the
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5t he peripheral edge. The peripheral bent portion also includes a
plurality of open-ended slots symetrically di sposed about the
deflector axis VIID-VIID. One preferred slot 261" includes a slot
t hat nar awagatayi2D4 ampthe Bbiag elehentBE0ichfipesd pretbgdlpiountee sytusuifade
254b" and is substantially axially aligned with the deflector axis

VITD VI @eml%%ﬂ@%@ﬁ%t@@@ﬂ)tthé Bi@taﬁﬁ&ﬁor?@hb@f HeDadthodwRdIbat hr ee ot her
sl ot pairs 26 265" and 267'. The slot pairs provide 10conbi nati ons

of varyi gmﬁlot *rﬁ@%&i%ﬁ@%%%@zm m'bq(fba?c& tﬂe%ﬁ&ctwawgsarm%@?easta

mai nt ai n ubstantially constant wdth along its slot length, at

| east ong?ggﬁggos%@o% a&‘ﬂﬁl?%ﬁ @ﬂgm 1@?@@%%& ﬁﬂ‘@u@iet’e} pRARRIRISPRE4 kDS the

peri pherd pai'r as i approac

t he peri pheral The hood po in

| east SondRopeiRE SR AR 8 osggon ST ub A Hee s 5&%@7&‘3‘?@% His F il
axis VIID-VIID. Any one of the 15 plurality of slots can further

i ncl ude &fféNG powne fheamswgé&nﬁa? %‘i%ﬂ Efefelﬁa%%F“rﬁlaﬁf?% theputlet 22R&0 87 or
more of the features described above, provided the sprinkler provides
t he desi pewnif dnyi hidiligeididsgay) supnbied f@hﬁgW@l2w£ thegspanigerel1 Ojty discharge
accordance wth one or nore horizontal or vertical water distribution
t est s undem thkeutkt A28 drigeid disoiBSd frive theprutlnt@28ca? ifpacsthp pahldy dilgplyced
thermal |y actuated sprinkler so as to pernmt 20 the passage of fluid
from t he defldcke@ tpla?e2B54i and theeefiwe s divatbutdd harisatitdllycing Rertiasityabouind dneat .
Accordingly, the sprinkler 210 includes a trigger assenbly 262. The
trigaer assamthysidédlinbahieeanloy Tofsdikges distihitids of fleaTpiihg A6M iaAklada

| ever assenbly 266. The bridge el ement 264 and | ever assenbly 266 can

be const Lugk gf&&w& B %ﬁﬂkl%fiziontlﬁ d@ﬁébﬁ&rpiawml@ﬂﬁmidemd&haw Birfdces, a
the previously describe embodi nents of bridge el ements and | ever

assenbl | §§1§, ré?%ég?sgﬁéf Eé&#{leﬂ& d sﬁmpgﬁ{seﬂo"&g‘h o1 hﬁ?én'ldlg? Po BLEASE arfy O

having b asse a manner

subst anti_ al | ar..as d scrlbed Wi ndent
spri nkl ef® 'T%%au e%ff)%ﬁzlnfs &y op° of q‘l‘éer@f? P né?ntil&lp%glégé}@% y%uses a
pl ug 82 set_screw cover. pl at

feasr i bedAibve Sivmadiand ek 158 PigSprrodiaideal g B0y A gryne e
bri dge el enent. 264 Breferably i ncl udes_a surface f or su ortlng t he
5def 1éct Brefed onprl) hoight qf gbout dwe jnchgs. KB distel porieg 2R ePn E‘i@h’rléc BfesEnt
244 in its sealed BOSItlon engaged with the outlet 228 Mre

pr ef er abpynularvallP3P depering| agweximabelge 2Ht | coutégnons @@mraﬁterf%wbly indeeaplarith
surface to engage a portion of the closure elenment 244 which is

pr ef er abthe proximdl pertidn 2201, HEhecentlpawall 230ougihddsah eutef surfage 2%F land ainner

pl ate 254. [0140] To |l ocate the deflector assenbly 214 in the first
posi ti onsafide b 16 fether defimk @ @Rathber 238 distal of the outlet 228°. The body 212’ is

preferably constructed such that the chamber 238° is in communication with the passageway
20  224°. Moreover, the chamber preferably defines a chamber height D, of about 0.29 inches
and more preferably ranging from about 0.288 inches to about 0.292 inches. The inner
surface 236 further preferably defines a chamber diameter W, of about 1.7 inches and
preferably ranging from about 1,168 inches to about 1.172 inches. The annular wall 230
further includes a distal edge 240 defining a distal opening 242 in communication with the

25  chamber 238. The annular wall 230 preferably defines a first wall thickness, and the distal

56~



10 244 in the seal ed position, the bridge elenment 264 is
appropriately axially located within the chanmber 238. Accordingly the
| ever assenbly 266, by a preferably pivoted engagenent with the inner
surface

br1 dge. el ‘apeoy bR W0 Wides 250 iBiRENLb G ERRY SRR be Hifwal
Preferabug t he | ever assenbly 266 includes one or nore |ever nenbers
or |lever n%ﬁ%é?s 268 dlanetrlcally di sposed about the central 15 axis

A2-A2. T ver er.s g.prefera y i ncl ude ope end for

the in neﬂsgﬁf ac Ei Fhbres g‘é‘ﬁ oF §PUsEMGRIGTa chwn%%%ﬁtﬁﬁgpég‘gﬁg
assenbly 216. To faC|I|tate the pivoted engagenent between the

annul ar  wdP] inglyding #he deflactprasemblp BBt apdia clofiie plemgntdte Tinglefodrer abl y
defines an annul ar shelf 270, and the engagi ng end of the |ever
menmbers 26G8sepbdf e ceunlsd tio s hodi 2127 ant it mergpreferably iSepaided mya tpayeapingni t h
the shelf 270. In the preferred body 20 of FIG 7A, the shelf 270" is
conf i gur edknger fasn the pdefinaledga 233 bg thedifarms 248ayd48h iengdzbdincha thibeizh Waleo f
about 1.1 inches and nore preferably ranging fromabout 1.098 inches
to about 23680246bhciesm iRFI@I7E 199 pedertdd di@ 268 Chavihg ah kelagied paRimdllendf
the | ever nenbers 268 with the cover plate assenbly 216 preferably

angl e t h%b%ﬁémgﬁ?’ﬂ?%{e #88mbCedbo DI &F fHe%EulWalﬂHOe% asho ERFk the distal and
indirectly supporfing the bridge el enent 264, closure elenment 244 and

ik TR

pressure port out

[ ever,, gg@fzagta&@%me%eﬂb“ g5 dreia%mtthg%eggfé ergbl et '“dg@g%asan

channel AFELEVE YT en 1 on 1 evel SO as

to be strad e dianetri aII ver,
rorber o, OHfal BrALgRE e %@H&Of%% (o3| oy Pl wa@nﬁ@% R
the | ever nber 268 aL a l.ocation that | ocates the deflector
assenbl y Oéggzerma "trseteraplyivapiessalonegis gnedh. 1 nperiisplar, dearalaghis widestitce
element 244 in its sealing position. Upon actuation of the sprinkler
210, t he praximg! pedisheand naggvest at@rdisd pattionh Masospseificdly, s pafemsamagih
the shelf 270, and thereby axially displacing the bridge el enent 264
so as to irwéxdnis & distabperiipmP52 havisg atliavmtcobf dboet UGS ivdicoranantemnddiae 214
and the closure el enent 244. [0141] The rel ative angul ar rel ation of
t he lievemponentasd’haiag aidsanptefof alsduk 9.1 t& nchadnd ¥ pidirhdl @ormeni265 shaving a
engagement with the cover plate assenbly 216, which is preferably
conf i gur gthnifer bhgbowOy €27 MbiRds € THS HaIEPhivxikihl polEiss Elimgted BOMBerwisde cover
plate assenbly 216 is also configured to conceal the conponents of

the spri plhigfized b rﬁ&i@ltlﬁmﬁfinwtﬁe fnds DS L PASPGHhid AR tﬁﬂéﬁ Role §@P4s to

exanpl e, the deflector plate 254 or the |l ever nenber 8. The cover

plate as§t%9iﬂ£é’th@?i@ﬂ€c?d? Eft‘s g%‘;diesgal‘l'%ﬁ&;zrc'td} de%l 3@?‘9@% g %&8&1@1’3 éd?k h¥o»

simlar to any one o

asserbl | % feré%qg mcﬂlldggax'}/adtdﬂ 08 nlpgbﬁt % ass%n‘geﬁd_g& S[eﬂlble i nsFaﬂgr

openi ngs“t o0 enygage any ver "heNpEr

assenbly. For exa th nber. ¢ rst

o1 at oo AR 5Tl 6%1%% g %@hﬁ%ﬁ%@aﬁ%ﬁbﬁ% i Cfeﬁsmr Fragre

pl ate nmenher 274. The first plate nenber 27 greferab
substantially semi-circular openings 231° disposed about the distal portion 222° of the body
212’. More preferably, the semi-circular openings 231’ are configured to provide overflow
space for a preferred sidewall deflector 254°.

[0136] Shown in FIGS. 7C and 7D are respective plan and cross-sectional views of a

25  preferred deflector 254 for use in the sidewall sprinkler 210°. The preferred deflector
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i ncludes a substantially planar surface portion that is sized so as
to substantially cover the 20o0pening 242 of the body 212. An out of
plane, raised or lip portion 280 of the first plate member 274 is

cont i guougcladed a TRE ool 26421 ood poaphELAMY 4rd dHRet kiphanl PutidreRSdc’.
portion. The raised or |lip portion 280 preferably defines a

subst ant 'Whén%h@ﬂéfféb'ﬂo?‘%ép%lhﬁfﬁﬁz%ﬁn He fréten®d s?,hﬁmepzwﬂ@:erth@ﬁée poktien 234’ is

portion 280 further has a dianeter of a sufficient Iength so as to

5 5 PSR 10 0 S R i
T NI R e Sy e

adj acent the openi_ng 242 of the 212, the || tion 2

or ef oPabllegPRIAnAIe o 1 AR TGN ghogonglly gﬂ@ the face
overlap of the |ip portion 280 provides a parallel mall i.n

conbi nat iperfioni 234at amé\megtuathe@aef@azaﬂmoeﬂlﬂ@méhedmé estendgroxingly thgough
further Iimt radial access to the chanber 5238. Modre preferably, the
| i p port itimoR8idg B8 Exarthspraxiomhedge?dd’s out er surface to circunscribe
the distal edge 240 of the body 212. Alternatively, the lip portion
280 may i[otd7pde Pre facelp@tigapBladbinchiet scenfralhok 5 | i emgagémerwethdle t o
define the |ip portion and prevent radial access to the chanber 238.

Accor di N@iten 2430nB te5 e 1R Holdh didpesea kbaui tHe kentfal helk 2971 B5Tbbfober 274
and the cover plate assenbly 216 further enhances the conceal ed

nhat urg Ofen%dg%méﬁ%ﬂm Ak Higfal e mﬂ Jrdleldp@s 248° "EhAMYINFIGESFF-YG akd st and
chanber 10142] The second pl ate nenber 276 is preferably coupled

to the figsspla %ﬁg&ﬁ@m}ggﬁgm{mﬁon&r { bRREG, M T CTRANE il ©

assenbly openln gs engage t e Tever nenbers 268.
The first 274. incl ud
plate momBBnZIET wﬁ’ﬁ?ﬁ srigalhono %ﬁeew.t%"“n%%%e@?%%o (el aREp REEPAC
assenbly, eni ng, 15 278 f the firs 274 is
o1 ongat T es B PIPHIEE ARG ety BrP G aap lepepirat TR 3
plate nmenber is an _open ended slot Upon t he assg&bl and overl of
Dhe 1 1 s tirssd Sesetad o o4t sempdntommtion b, he tredhleneeangpenpn
and slot 278a, 278b cooperate to formthe %.eferred cl osed form
el ondét edirsiandsesonshrontions 2498 244b allowys forinstaligtiony and1‘q>resewr?r§@ntaﬁaw§@é@ﬁd
pl ate nmenbers 274, 276 can include additional or alternatlvely
element 260" therebetween against the flange 243°. The second button portion includes
another threaded recess 245b°, for receipt of a set screw used to assemble and seat the
deflector assembly in its unactuated portions in a manner as previously described above. The
first button portion 244a preferably defines a height Haas, of about 0.4 to about 0.5 inches and
20  is preferably about 0.43 inches. The conical portion preferably has a base diameter W, of
about 0.4 inches and is preferably about 0.410 inches, and further includes a narrow truncated
portion W, of about 0.2 inches. The second button portion 244b preferably includes a flange
diameter W3 of about 0.45 inches.
[0138] Referring again to FIGS. 7C and 7D, the preferred deflector includes a plurality

25 ofslots of varying geometry symmetrically disposed about the face portion 254a’ and the
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20di mensi oned open or closed formed openings, cut-outs, slots, slits,
voi ds, perforations or depressions as previously described with
respect to other enbodinents of the cover plate assenbly to couple

oy R 0 R e SR Sl o

. ! , 29 4

o "Ehe A B AR e
238 : i

TSR0y R SRS B SRR B L et Sae

are configured so as to_engage jhecﬁlate assenbl y ogpnjng 278 in a
subst ant ith% peyirheaiadiee af the &cp aortion arthide ether paie239n” 339B° Vidgpseas AkappraAgeRes
216. Thus, the end portion of the | ever nenbers preferably define an
obt usé 5 thepsriphiesal edegl Ehaperipherhldentepeostionchdso influddse pluzsldy oferrebepndedd@s
such as, for exanple, the included angle a previously described with
respect tspmhefdcallyidispdsedaboat the Héfecrp exis VIR 1IDs Qiegirefeatd slod 26dat ed
centrally to the cover plate assenbly, thereby angling the |ever

nmenbers 2fdudesh ot that dabrot @t i A bihesttRe piphtrkl&lps UPMhe pbitiod 254t aRd fsor
the bridge el enment 264 and the deflector and cl osure assenblies as

descri bedughavaty MUK MLRIBHAPHY defldifor ORE VITL 2T, | ﬁisﬂ&b&%@ﬂﬁe aRput

the center of the cover plate assenbly 216 and intersecting the

I i tudi } aé‘t\%]'%é;‘z ‘ h ?ﬂﬂ? » b 268
a?gg: ogaltzgg,l’ (/a\? ?L%n the %X%Fbt%%ggvg%ét% ﬁ e izgféd 1%;%/ Sitoﬁgﬁgs t1 et r228 of
t he H‘BSS%Q&%&O@‘&% ¥ g&g%%%{r}sgtﬁpgnsdf@{d#s rfr? whieh &l 135 gx?egéﬁli%‘gsmaintains a

pref erabl’y occu oh™ 0o € entire drea € openi ng
278, for ex I 30 to. ercent of the entire ayai,l abl e spaced
defined 8 S%’r}gg’t’@ec"&b‘ﬁ?ﬁ‘@& g ﬂ?ﬁf‘?& %P%&lf 3t lqagt %@%é% H‘&B%HSQH& 0278
and maintain the conceal ed nature of the conpl ete_ sprinkler assenbly
210, t he NREET 2sdsAPprAFehes shepesipgheral sighapd p Hurd e 247 ptﬁ%rdvrtaﬂdelrseqs & ni ng
menber 282 to horizontally space the ends of the |ever nenber 268
i nto cl ogepresrhesibeperiphral pdgehdhehensl pottiantid4bj prefareplp mgluddtad leagtmme ppir
pl ug 282 can be enbodied as a snmall resilient nenber for installation
i nt o t he op$lais @6 améfobhly digpesed abo 18 deflecor dxec@ilDAeViDe Any one of the
15  plurality of slots can further include one or more radiused portions in combination with the
one or more of the features described above, provided the sprinkler provides the desired fluid
distribution performance, for example, in accordance with one or more horizontal or vertical
water distribution tests under the standards.
[0139] The sprinkler 210 is preferably a thermally actuated sprinkler so as to permit
20  the passage of fluid from the outlet 228 in the presence of a sufficient amount of heat.
Accordingly, the sprinkler 210 includes & trigger assembly 262. The trigger assembly 262
preferably includes a bridge element 264 and a lever assembly 266. The bridge element 264
and lever assembly 266 can be constructed and configured in a manner substantially similar

to the previously described embodiments of bridge elements and lever assemblies. In

25  particular, a preferred sidewall sprinkler 210° having body 212’ and deflector 254° is
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20 plate assenbly 216 about the distal portion of the body 212.
Al ternatively, the plug can be enbodi ed as an enl arged retaining bar
| ocated between the | ever nenbers 268 prior to locating the plate

assenbl y a3bmbRAMWE niaher ditssteatialBOdithilfihs @bschib&l Witthesgebto ﬂi’éf@:fr&f @hﬂéﬁt

the retaining bar 282 is configured as the retaining nenber

desct | beGpARgNa o Mdfrggﬂ%&féaigpa{etsgﬁmemeg%&mb%]esé %@Cs@%d%@g@w

in the retess t'he button e second plate nenber

e 17 D RS ?%%%dtai‘% fg:@&dp@@ A ﬁae@f )
00T e, SRR 5B R Bl

i ncludes the cover plate assenbly 216 Upon exposure to.a 5 uff|C|ent
| evel Sof dgiestor assgRbHA IR IF g’}r%ﬁwstm apg tlmﬁf@me emgat 244 injifs sealgyl position
allowing the first and second plate nenbers 274, 276 to separate,
thus al | 6ngased with thecntlet 2285 dese prefasablly, s brisel clamentA64 indhedes pr i nki er
210. The first plate nmenber 274 preferably defines a | arger surface
ar ea t hamubsteatislbogarmir phrface toghgera jorigon offiler dosssrodleroént e whichst  and
second pl ate nenbers 274, 276 or their assenbly is substantially

ci rcul ar préférablg figahwithih aliecceneathieough/iblé of the ddflectabphite34) ocat ed
eccentrically relative to the first plate nenber 274 such that the

center PP Of T6 [Ratt itiesderianier SEEI2 T kiR MEIHYRH DN 3ddhe 2i6Gurd eRment

coaxially aligned along an axis skewed relative to the |ongitudinal

axi s \2- Adq mﬁﬁé %r Ir?]:gtpbé'iﬁ&ry theiRHilde Qlfemt‘n}f@ﬁflhg a%grcfi:?lurt he?ﬁlg léﬂa%%ylmgr S

274, 276 can cent er poi nt, whic e coaxl al

aligned i v o]
t he Iongfﬂﬁ@?ﬁ%ﬁeé%%?gﬁ§£§5é§§§F%%%%%%gggggagwgﬁgggﬁ%ﬁ#%%ﬁg%&Q%BF$§E
pref erably .pressure t to f|UId ssu

Pbout SodtBiet ST 25€a§t§? i By ochinied e pitply PP Fetngos
assenbling,t e3P |nlder he. b 1 |t|oned n
Cortont PogE CruRE o g aﬁ#wbﬁr??g% B lzqr%ﬁy et GRRbR Tnctudes
defl ector assenblies 244, 214 into their initial sealed and first

pOsi t | on§Ne YYMPTEIGYSr WEBBEIF &F Ve mambepA68 idgamegricaly digeepel Abqus ghe central
passageway 224b and the 20 deflector plate 254 in the retracted first
posi t1s on axis W@-A1.i Higde e erembers 264 prederalie inclyde pegierdrfdr ¢ngegipg dednmead
central hole can be placed into engagenent with the upward projection
of the chofuealeiremanthePed fot dneagiby the xpes phate askeenbih ahi eTo PTilitats the he
bridge el ement 274. The ends of the |ever nenbers 268 can then be
posi ti ongtloted ehfrgemb@bantee? the adnmdlapraf E34dahl yheleegezhyl thit dnr pirfacs 248 e
engagenent with the annular shelf 270 forned al ong the inner surface
236 of 23prefdisblRBetitledin Mahular SR 270 deRPEEhEiSe Etfbfhe k@ vt 26&ber s
268 are then preferably brought

preferably includes a flat for frictional engagement with the shelf 270. In the preferred body

20 of FIG. 7A, the shelf 270° is configured so as to define an inner diameter within the chamber
W2 of about 1.1 inches and more preferably ranging from about 1.098 inches to about 1.102
inches. Referring again to FIG. 7, the engagement of the lever members 268 with the cover
plate assembly 216 preferably angle the lever member 268 to form a frame for directly and
indirectly supporting the bridge element 264, closure element 244 and deflector assembly 214

25  against the substantially horizontal working pressure of fluid (liquid or gas). To support
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into position for engagenment with the cover plate assenbly 216. The
first and second plates are preferably arranged and thermally coupl ed
together to formthe preferably substantially circular .cover plate
assenbly ; i i

o of or apl oL b ol GERbE22GERENG, ey D% pithatly TTaE! F i ang
member 2§§ | 2ive Eh%fcgcrl agrlt%n %f @1??6‘% rlmlalxbt HE&9H lt?':be 'st?ad@&%%ﬁ ot eh two
subst anti aﬁy conver §img Surtaces con |gurec1S oC EFEdIe “the Tever
menbers 268. Ext.ending, be n.the copverging.surfaces.is a planar
Surf ace {EARIY BHRE ISR DR AOVERBARBTS-» J¢ B dirlctiies ppEood B
264. The cover assenbly 216 di sposed over the distal end ﬁf t he b% y
212 such lengit saagdo B‘H&&?i%lw?W%m@tﬁé&bﬁ{“ﬁW%ﬂ%@S ths|deflegtpr@ssembly
engagenent about the | ever nenbers 268 and the retaining nenber 282.
10 Pr &f erdplinits filepogiion end bytherdecarsthocdesuraricient 44 indistsealmg posiion| ug
and the edges form ng the opening 278 is about 0.005 inches. In an
al t er nat iUen @etiton, of thesspenider 0, thh &vkremenbare Adfepigot26@ut dlreepoles of cl ose
t oget her without the use of a retaining nenber 282. Instead, the
cover pl @hgagamemithihe el 250indpinsey ity dispRcidj tedridgnelembnt2ie shady
212, and the opening 278 is brought into engagenent with the |ever

menbers 268t W bhial tR@sBAGSofthe AR OEXSEMBPIDLAR the clé6iBe Hlesp@ad. i N

the central opening 278, the central plug 282' is inserted between

the | evenpigyoer TROAE L0 afiuldd %14tG B@%P&%ﬂn@&%e@@ﬁs %s*]ﬁe 6’12 Rfindd§;

| ever members 268a, 268b into a close fit engagenent.” Further 1n the

al ternati ) . S i

cepar'st ol sty OB PO AE SEIPbARRNY A, KRR R A RAGH Aed |
hol d the | ever nepbers i e, desired supportin ositi i.thin the
Chanber - 258 ShyTplsAerily LpracRiebed Tord RECH el BB BRF RS ¢ hi
a nountin | ement or escutcheon 2 for fl nmount, i.nstall ati.on
agai nst sohavFecdg poneeal thergprangapniy ?fltﬁwr@b(ef i withihe Bhamher 238
210 is preferably threaded into an appropriately sized tee-type or

ot her pi pechfgsternexamplethe deflestos plafeddryr hssicemembedsa Bresars Pitppl y
line of a sprinkler system To facilitate installation of the

spri nl derssembly 21hsambe ennfiguncd scamarinet substagiallyfsinitee taanyuinarf thal | 230
25 preferably includes one or nore tool engaging surfaces 287, as
seen 15or pexvinply @escribéd €aveBplate hadindlidsy Adcadmgbdhaboet plhteasseuibir216 can
surface 234. Preferably, the tool engaging surfaces 286 formthe

maxi num gafudelogidindsed waepe ifienuibes! 1out habe?dads of tht hfzganssdnitly Wedr
230 and the inner surface of the escutcheon 218. The naxi num gap

wi dth preienadlie @ReUlatd nRfber d36 MRfuded o Platd BBmBEVITAGNA . Bcohd@plaley Of

pl anar projections 290 is preferably provided for engagenent 5 with

the tool RRGROLIRBLISYIS BE ARt AR mehiRr PIL) Bfelir@at R0mBEr 170 3rdrably 288
can engage the surfiace 287 to thread the sprinkl'er 210 1nto an

Dt O AR AR B
2% P E8s) 0 TEISEh obA 55 P gRRc St RN L REE S

preferred body 210, shown f;r exan;pl e, in FIG_ 107B, inc|ude the tool
engage e FEMOET 374dEomigyeps ang gipfp pre stbly infegig] with {hedipRabriaes RUQM, e
able to orient the hood portion of the deflector 254b" upon

i nst al | araissd oplip peiéion 8@ pisfeaablysinfings yabstantgdly cagyder mepmgter 9f the glake t he
central axes of two engagenent surfaces 287a', 287b' passing through
t he cent erembei 3. dhe {ihgogion 2Bk fusthertias ¢ ldiampter of ol sifficientdength gcastte farther
forty degrees (40) relative to the axis al ong which the through hol es
246a' , 2d46hie amireunfeaanee lasget khat kst citctne ference of the distal edge 240 of the annular

25  wall 230 forming the opening 242. Thus, where the engagement of the lever members 268
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15 central axes are angularly spaced by 1000. The central axis of the
third engagenent face passes through the center point of the
sprinkler end face perpendicular to the axis along which the through

hol es 46qth46coREeplap aseribly @18 %ochie theost statt Renibbi 274 dinghoajweait theace
287c¢' at an angle of about 130 relative to each of the first and

second epgagemEnloraittoas 882, 4878 porf/A80 prE8EBl 9erbips bitCciRhmBatRS iHen

of the engagenent surfaces 287a', 287b', 287c" are 20oriented

relative {ifés%l %c!klg 2t45_r ?h{igﬁ\reeﬁglégﬁhg ﬁ@?ﬂrggﬁéﬁ?%rovﬁgsea ]%598161 @?ﬂ' iP&nibtesion

upon ins on o rin orient or align the

defl ector .254' ..and ,nD cificall e 0d..p0r L k. 4p' Lve
to, for (‘-ﬂtﬁ%ﬁ %‘%Qlteﬁge ?‘ﬁo‘%&.ﬁe WBP%I ‘5’%?‘%’&8 Lﬁé]l%fe(g hﬁ'ﬁterg‘%l%lga ﬁ%%? R)rtg? é | otr‘# of
t he engagenent surfaces and the praongs on the tool, the_tool 288 can
onl'y engade. MRS BEFHELE Sheq o ROFGPTSAHOPRRGPE @ SATFIMUPYS YISk PHGHEE Grmner
[0149] A preferred tool 288" is shown in FIGS. 8A and 8B. In_addition
to the epigamseBbr thedisiihedzeddo of the bedved 1y Fdigmativgly. thelinpretion 280 may

i ndi cator 291, such as for exanple, text "UP" to indicate to the

i nst al | emctude periddingaps poslote of 2 srsfiderftifisquapcy sodpfing/edipwpertianpad prevent
preferred tool, 288 includes a | edge 293 for support of a |leveling
devi ce t eadiadndckss, to tlerchimka?BR e Actdudihgly be hetalred embbdimeRicofithe fft plate
deflector 254" is parallel to a flat ceiling or f]oor. The prongs 290

cor r espoR@inber 3743l kiteoad phagissatibly 2l Gfurhesdnhpndel theebmdented natuteiod khe
preferably includes an angle 13 of about 100 and a of about 1300.

[ 015Q} Then&R1Ph 8D B HirsSIRARhE doctfido Hechahb@d38pr i nkl er 210 is
preferabl'y configured to maintain a static pressure of fluid of about

g?f?ﬁéﬁﬂﬂﬁf‘?ﬁ flﬁ%"’ﬁeﬁ’ﬁgﬁ’ azé’gﬁk%?@?eﬁ?%pd@%ﬁ%? o S Bt AR e
ever . X
24 in 1 hgﬁérg%??a‘%%%ﬁ ipp OO Pl St b s FE bR cFee e p L fi
500 . L ). T
anner | IR U oLl Bribdae” pRburaRt e Lt dBE b peethE

substantially sim/|ar tq that which reviously described with
regard t Blaﬁcﬁgeml%eg &76 meludesp }g}ate open?ng %ﬁ ?n one pretscrrgd asscn(lzbly, the opening

15 278a of the first plate member 274 is an elongated closed formed opening, and the opening
278b of the second plate member is an open ended slot. Upon the assembly and overlap of
the first and second plate members 274, 276, the respective opening and slot 278a, 278b
cooperate to form the preferred closed form elongated single opening 278 as seen in FIG. 7.
The first and second plate members 274, 276 can include additional or alternatively

20  dimensioned open or closed formed openings, cut-outs, slots, slits, voids, perforations or
depressions as previously described with respect to other embodiments of the cover pléte
assembly to couple the plate members 274, 276 and further fully engage the lever assembly
266.

[0143] For example, the opening 278 is preferably dimensioned such that ends of the

25  levers 268 engage the axial ends of the opening 278 so as to locate the lever members 268
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15 66 of FIG 1. Therefore, provided the | ever nenbers 268 are
restrained from pivoting about their engagenent points with the inner
surface 236 of the annular wall 230, the arrangenent of the |ever

mb 6. ' fici t ' - h th
or 1 dge ePRERE Y Rel Ry sl JRHbt AR ER R A e hA 02
iti f the def tor 214 and t I nbly 244.
Db b o oS el G ST A 8 L OB  S
I I |_th : f [
B, wi th DESRYOPEYES 51D oSN DAl TG B4R o Y DA e
escut cheon 218 mounted flush against a wall, the sprinkler assenbly
210 pr esawembly 2d6nEbus e cpdpertion e tha levenmqrabess prefgeably defing ax ptpsehavi ng

mninmally sized gaps, opening, voids or access points into which few
f or ei gn vlsjuded anglayiththeireraaindes df thie ldvoumempers 268 swgh ahidorsgpamplkithe . 251 n
particular, traversing the profile of the sprinkler 210 from one

poi nt al melpdedhanghiid previopsly desetibed with felyrces FlG CHE avobBerathe opaing Y8 is
cover plate assenbly 216 to a dianetrically opposed point along the

peri met epre@rablPRcASE tneBP1Y, the SRePpIOk abBmPIYeHRRALS a@ing Akl 18Ver ARGHSS
point to the chanber 238 and the internal conponents of the sprinkler

210. Mor : i =) ale B i dge
232 and { Lt o L o B o R e e

oy 48iskiof i AAAROLAMIEIH A AREERNE M BRICI Y ink 9815 |
h 2 f bl h i |, . 23 . )
esc ug efég%tﬁ%&(ggg eénqerﬁ glge?c%%%glzat%%sgerg%lg)ﬁggﬁned 1%%95%ct1n rgéthé R)nglglgllérg? LJIIS

access t F gs r-openi drs
al ong the_proxi nal edge, 232. At the distal ening, .the |i ortjon
280 of -t e ARel T B Basad Bindpe prbes 268 gredirp i s A g
preferably 10conpl etely surrounds or circunscribes the distal edge
240 t her ¢4fipedpy Fheri%}ilﬂrég At Ppssagvey 2240 the distal opening 242.
[0152] The installed sprinkler 210 preferably operates by thermally
activati 344t t Hehetenfizpfdhe lgverandmhers %3 prafprablsocomy ohlytanortion ¢f des entire
assenbly 262 permts displacenent of the deflector assenbly 214 and
t he cl osareeofibs epdning 2784fot Ereamgibey 30kd Hwengenf dfithalgntiamavagaldé spaatyd defined
15 by the opening 278. Thus to fully occupy the opening 278 and maintain the concealed nature
of the complete sprinkler assembly 210, the lever assembly 214 can further include a plug or
retaining member 282 to horizontally space the ends of the lever member 268 into close
engagement with the ends of the opening 278. The central plug 282 can be embodied as a
small resilient member for installation into the plate assembly opening 278 after locating the
20 plate assembly 216 about the distal portion of the body 212. Alternatively, the plug can be
embodied as an enlarged retaining bar located between the lever members 268 prior to
locating the plate assembly 216 about the distal portion of the body 212. Preferably, the

retaining bar 282 is configured as the retaining member 82’ described above providing

support and access to a set screw engaged in the recess 245b of the button 244°.

-63-



15l iquid, supplied to the inlet of the body 212 to be di scharged from
the outlet 228 of the passageway 224 and distributed upon inpact with
the deflector plate 254. More specifically, in the presence of a

suf fi ci e[pi4§r]|eve|Th9§ec'8§@blatet1ﬁ@nﬁe9@'MTﬁ'pl'éferﬁ‘ﬁfﬂ FhckhXI8y dBRpled idthe Gasplaieng
the first and second plates 274, 276 of the cover plate assenbly

I e i e

the firs e second plate 20 ne

g i B (T

is freed fromthe snap fit en eqent with the |le ssenbly 262,
and t her¥2grdepplydncogrozytes ‘Pfé?f’glﬁs %EOY%IP %%?F%Wlﬁﬁfé oﬁ?‘{“heé{p $%°
portion 222 of the body 212. Wthout the restraint_ of engagenent wth
the f3 r suffigient levelnfdesii the thepmallysersitvenatered mefth thereby allo &ﬁ@?ésti'eg
are free to pivot about their engagenent 25 point with the shelf 270
formed adecong pldtemembens 2341276 tescp@steothus diovang e faverpspemt B piveiand

pi vot of the | ever nenbers 268, as described with respect to the
spri nkl edctubfe thé sprin@ler 210. f Thetfhraplae ebmbalfI7y praferelsly dbfines e Jagersuriinsazea
from engagenment with the bridge el enment 264, and the | ever nenbers
can be sgpahat@dnd pRMrhditbes PT6. Mivhere cadisenid frst adlltsboud platemerhlgrel274,
support of the |lever nenbers 268 and the bridge el enent 264, the

def | ect o576R) efr ARBAIPs YuRldiARLIRLIAE 1K) RESHIPIAL SRBBEr 264s preeradly al | y
translated to the second position under the load of the fluid

_ R ) | . q
E SR qacdedHeforrodR i e sy B L o b B
been di sgl d with f t i j .

e SV ORE Letb Bp SHERE 27 20 B LM TR BUTES M S i

Thodi ol ! .

of the. phdadaneirTeherA2 Ak Miehef S et Fhuhd, S iiGat i AbAb&S OP
Accordingly, it is_intended that the present inventjon g@% be IHnited
to the d&de?itran defimsosenisnpynt B’Bt"htcﬁ%gmi er peLoariply flignpd WdBGeOVEER A e

by the | anguage of the foll ow n? clai s, and equival ents thereof.
What | s aSsephip@!q and substantially parallel to the longitudinal axis A2-A2.

15 [0146] The assembled sprinkler 210 is preferably pressure rated to maintain a static fluid
pressure of about 500 pounds per square inch (psi). In one preferred method of assembling
the sprinkler 210, the body 212 is positioned in an upright position to allow gravity to
position the closure and deflector assemblies 244, 214 into their initial sealed and first
positions. With the closure element partially engaged in the passageway 224b and the

20  deflector plate 254 in the retracted first position, the bridge element 264 can be lowered and
its preferred central hole can be placed into engagement with the upward projection of the
closure element 244, thereby exposing the channel 272 of the bridge element 274. The ends
of the lever members 268 can then be positioned in the channel 272 and preferably wedged
into a pivotable engagement with the annular shelf 270 formed along the inner surface 236 of

25  the annular wall 230. The opposite end of the lever members 268 are then preferably brought
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1. A sprinkler conprising: a body having a proxim
portion and a distal portion, the body defining an internal
passageway having an inlet and an outl et extending along a

| 0ongi € UdihbositnSor drdfocifthBhAh R4 Bhid AGHY Bk AheARR M Secdfh plates

havi ng an er sur an 1 nner sur o further I ne

chanber dISt I t he ut t a a

pacsageutts Prerafly arareegng el ool SERRHRIF ngrnd e e sapeiy
openi ng |n omuni atlon Wi t he chanb ct or
assenbl y I FaYeT pste %ée%ﬂépﬁ Wi SR Pmm%s?génﬂ?lelqvwmfa‘?%ﬁ are
10defl ector plate disposed within the chanber, the deflector plate
havi ng apreforably sRased apeH by getainingmanther 384 | e retriging raselsn dShis greierably
distal of the first position; a closure assenbly including
a cl osur eer@raamgehg@gsb@pwmmbmﬁm eanvergingtsarfacse Rontiggredim emdiche
deflector plate is in the first position the closure elenent is

di sposedthaildvier memhers 368.| Bttersling tetwqradlsagawaying anthctSia atplanggerface for

assenbl y i ncl udi ng: a lever assenbly engaged with an
i nner  sugdgasendit with ¢heashaiiehp72\6flthe brigs wlepent 204h @hel ebvep adsamblg2iénbl y
in the first position; and a thermally rated plate

assenbl yd@ﬁ%\éed@veﬁhel Badlendof e %Bd}pil@tsﬁcmﬁmﬁé opeffilgdslitBg bRdublhtintd @loké ON
framng the first plate nmenber, the plate assenbly bei ng engaged with

20t he | ey mﬁé%ﬁ%@é&exﬁ%&t%ﬁﬁ& etéﬂ{%nlb% 2}3@&&4 @Qrewmagm tRt 295,

C|rcunscr| es t portion annu ar wa f1nrng the distal
open Il& 9. Preferably, the gap clearance between the lever members, the plug and the edges forming the

opening 278 is about 0.005 inches. In an alternative method, the ends of the lever members
268 are held close together without the use of a retaining member 282. Instead, the cover
plate assembly 216 is disposed over the distal end of the body 212, and the opening 278 is
brought into engagement with the lever members 268. With the ends of the lever members

15 268 disposed in the central opening 278, the central plug 282’ is inserted between the lever
member ends to bring the opening 278 and the ends of the lever members 268a, 268b into a
close fit engagement. Further in the alternative, the cover plate assembly can have separate
openings to separately engage each lever member 268 in a close fit arrangement to hold the
lever members in the desired supporting position within the chamber 238.

20 [0147] The sprinkler 210 is preferably disposed within a mounting element or
escutcheon 218 for flush mount installation against a wall surface. To install the sprinkler
210, the sprinkler 210 is preferably threaded into an appropriately sized tee-type or other pipe
fitting that is preferably mounted along a branch supply line of a sprinkler system. To
facilitate installation of the sprinkler 210, the outer surface of the 234 of the annular wall 230

25  preferably includes one or more tool engaging surfaces 287, as seen for example in FIG. 8,
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2. The sprinkler of claim1, wherein the |ip portion conprises a
continuous piece of material about the first plate nenber. 3. The
sprinlder of claiml1l, wherein the thermally rated plate assenbly is

subst ant faaiaily d ng&feﬂ QBUu@fhe'oﬁte§ Elﬁﬁ@e 2340| BERraBEIHR kot BARGRY suifhdes Do
first plate ne by a thermally sensitive naterlal 5. The sprinkl er

of ol al Moty diGEGh %p vfidth BbewRk:Rin oIRFRETacElSid (15R: AnflPALEDIGHITBE e

area than the seco ate menber. 56. The sprinkler of claim4

wherein the first ate

second pPAFSUHR oé%e&gwtﬁi%?g{% Bl s oL PRI 0 9p8he
second cent ints st ant i axi

e par anpa2e Bathica Mo T Pajepiont 2505 b sfsglgefﬁé!a%%o%%g%ﬂ?%
4, wherein the first plate nmenber defines, a rst. cent oint a

t he secowih fleded engagpment gurcsedsh Q@@éﬂﬁct@%é@r"%ﬁ "1951 288 ¢ F‘?gﬁg‘?ﬁ’ﬁnd
second center points 10be|;£ substantial |y coaxially aligned along a
| i ne skewefice 287bitlwead the spvimklepR ) intrcinrigstalledipesitiorgor aftgmatysly

claim4, wherein the first plate nmenber defines a substantially

ci r cul ar thpeprirkbdr éor ramolva.hEhesiool288 cph ftrtheniprliods a shekét288 for receiving a tool

substantially circular perinmeter smaller than the first plate nenber,

the peri gRéionGhentteg st@caRGoficahmdieibbeerdiag tig: toc8Att a distancet he
perinmeter of the first plate nenber. 159.The sprinkler of clajm 4,

wher ei n johgs|f | I StrefRlaBlyCthERAPRCE bk Prlesired bI@PE 5 Stiowh fanekatiipte, SLEIGNd
pl ate nmenber’ includes a projection engaged with the depression by the
ther gpl | yg SEATA Y RolBigBdn@nt surfaces 287a%, 287b°, 287¢” radially spaced 5o as to be able
to orient the hood portion of the deflector 254b’ upon installation of the assembled sprinkler
210°. Specifically, each the central axes of two engagement surfaces 287a’, 287b passing
through the center point of the sprinkler discharge end face are located forty degrees (40°)
relative to the axis along which the through holes 246a’, 246b’ are spaced such that the
15 central axes are angularly spaced by 100°. The central axis of the third engagement face
passes through the center point of the sprinkler end face perpendicular to the axis along
which the through holes 46a, 46b are spaced so as to locate the third engagement face 287¢
at an angle of about 130° relative to each of the first and second engagement surfaces 287a’,
287b’. Because of the orientation of the engagement surfaces 287a’, 287b’, 287¢’ are
20 oriented relative to the through holes 246a’, 246b’, the tool can be used, upon installatioﬁ of
the sprinkler 210° to orient or align the deflector 254’ and more specifically the hood portion
254b’, relative to, for example, the floor. More over, due to the angular relation of the

engagement surfaces and the prongs on the tool, the tool 288 can only engage the end face of

the sprinkler 210’ in a single manner.
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10. The sprinkler of claim4, wherein the first plate nenber and the
second pl ate nenber define a substantially planar surface
perpendi cul ar to the | ongitudinal axis, the planar surface 20

def i ni ngyglyg LeaSA éﬁlt%ﬁsgséglmﬂmmﬁ'SlgandGBquwaH&ﬂono thbie 1ever

assenbl y “occ y|n e at | east one plate asse 'y opening. 11.The
sprinkl er_of cI m 10 er f. I leydes
| east on&™=EFEI: ﬁaontgﬁégdgg? R H% o dl&n% il a{égggﬁagaﬁ%ast ongfe

slot, the af  least one s]ot of the d the. a

| east on&@¥EWE 19andigte @é %Wﬁfalﬁqré]ieeoq?ﬁ{?ﬁ%? gﬁ%ﬁ?fggtﬁf 2{;4 %3013’81“?%153 t he
at least one plate assenbly openin 512. The spr.inkler of ¢ m 11,
wher ei n afefired $eol 388" prludpia 1§5 g?r SUpROTE ‘Pfrasl?veéiﬁéld%"é‘é“dﬁdeﬁb}y }Eé
menbers is open ended. 13. The sprinkler of claim12, wherein the
open &ndexsmplh ghag thethoad porties 234b’ @g@ﬁdﬁéecmraﬁ@ is prsalledjipea Bat ceibiag g tloor.
| east orte plate menber. 14. The sprinlder of claim1l, wherein the
at | east Tbmaon@sﬁ%a:bn&ﬂpendmglgﬁe@im@ngﬁwbe}atlmulpmercWQm whaelst one
sl ot of the second plate nenber are both open ended, the overlap of
the at | pgdratdnimcRided & anpletfhef aboutd00%nd asf @bod lm"ate menber defini ng
the at | east one plate assenbly opening as a closed formslot. 15.

The sprinjker of il RinPleldly astbBbIed bnd iNStalkdd shEAGEr 11085 SbRtabBf confl oﬂcht
pl at e rrenber and the at |east one slot of the second plate ne

define dj fn‘?&ﬁx‘?QFtaﬁé ssluf'ertg'tfﬂﬁi ofhBd@- SEPﬁoﬁﬂg o ke ?H(ch sl MdiB

wherein the at [east one plate assenbly ope I ng defines ‘a surface

ar ea’lO]E P?Qeeq"rcaliy Hie%frr ; elél?éfﬁk? eg%%@%hﬁ:lf%&“? Xﬂnﬂ%mtnglt(; }r%,lnpa% fgnt to

about Yy perCen eni ng.

é; e-rl;lhﬁ 9 S E?.ﬂ g&)lg gs%?rglﬁly(illg inn%he %fst \S’ngtrloenl arll‘ldt eeclgls:[ure §9n§ént LY 1nptl1 ée%leg 3? Fprl y
within the outlet 228 under a static fluid pressure load of up to about 500 pounds per square
inch (psi). The manner in which the lever assembly 266 provides sealing support is
substantially similar to that which was previously described with regard to the lever assembly

15 66 of FIG. 1. Therefore, provided the lever members 268 are restrained from pivoting about
their engagement points with the inner surface 236 of the annular wall 230, the arrangement
of the lever members 268 provide a sufficient resultant reaction force through the bridge
clement 264 to independently maintain the initial and sealed positions of the deflector
assembly 214 and the closure assembly 244, Accordingly, a separate screw member is not

20 needed to engage the closure element 244 to seal the passageway.

[0151] Referring to FIG. 8, with the sprinkler body 212 installed and the proximal side
of the escutcheon 218 mounted flush against a wall, the sprinkler assembly 210 presents a
concealed institutional type sidewall sprinkler having minimally sized gaps, opening, voids or
access points into which few foreign objects may be inserted without operating the sprinkler.

25  In particular, traversing the profile of the sprinkler 210 from one point along the outer
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t he | ongitudi nal axis. 2018. The sprinkler of claim 10, wherein the at
| east one pl ate assenbly opening conprises two openi ngs di sposed
about the longitudinal axis, a portion of the |ever assenbly

occupyi ngerinitgerioffhe@pidhags218 acidds thelveves platedsheantbly 21 €load dinretrivdilyr ei n
the | ever assenbly conprises: a bridge el enent di sposed about a

porti on @fpobdigotdi ARME heQlefRE of BB Escutcheon, the profife presedts doaudsl sads a
second | ever disposed about the |ongitudinal axis, each | ever having

a first }E’cﬁﬁttt% B a:ﬁﬁﬂb@f‘ 2?@3192{1&{6 RAEhAIQBmpb &t Ir iiRtspRRAEI Q0. BB e REaged

befreend e bridge 5 elenent and the inner surface of the annular t

wa an n [ . e
b H5a? FERLART NG A L ER0BRU 20U Bl iotles

assenbl y. spri ereint

Secont] PRrLLaN, QoL 0% BB ARSI LSt B0GLE, LUk ebel ety o B4
e e A acIISH 10300 0 L, Ehe Rl el Bl ok obely

bridge el enent defines an el ongated channel, the portion _of each

| ever beprafradiysqaassd themr@maqu%ﬁ &1 tosgeliplitasagss tofhe ppenéngs Afiep, Sabhmd

| evers are dianetrically opposed about the chanber. 23. The

spri nkl eanyaitthes bpéningldisposdicai@igrthe proxiswat odmt 252+ Al tha distal phenitg, thetlip ever
i s disposed in 150ne opening in the plate assenbly, and the second
porti on pirtibhES0sEClendvéreglas adsembly ppefaebly isubstantially and more preferably

10 completély surrounds or circumscribes the distal edge 240 thereby eliminating radial access
to the distal opening 242.
[0152] The installed sprinkler 210 preferably operates by thermally activation of the
trigger assembly 26‘2. Operation of the trigger assembly 262 permits displacement of the .
deflector assembly 214 and the closure assembly 244 thereby allowing fluid, and preferably

15 liquid, supplied to the inlet of the body 212 to be discharged from the outlet 228 of the
passageway 224 and distributed upon impact with the deflector plate 254. More specifically,
in the presence of a sufficient level of heat, the thermally sensitive material coupling the first
and second plates 274, 276 of the cover plate assembly melts thereby permitting the second
plate member 276 to separate from the first plate member 274. With the second plate

20 member 276 removed, the cover plate assembly opening 278 is enlarged to the exposed first
plate opening 278a. As a result first plate member 274 is freed from the snap fit engagement
with the lever assembly 262, and therefore first plate member 274 is separable from the distal
portion 222 of the body 212. Without the restraint of engagement with the first and second
plate members 274, 276, the lever members 268 are free to pivot about their engagement

25  point with the shelf 270 formed along the inner surface 236 of the annular wall 230. The
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anot her opening in the plate assenbly. 24. The sprinkler of claim
19, wherein the second portion of the first |ever and the second
portion of the second | ever are disposed in the sanme opening in the

pl at e asgopittfyhe lever ARmbERQ68 MsidBicABE] Rith Rzlsﬁécmojtﬁe Rl Mot 6. hever
assenbly further conprises a retaining 20 nenber di sposed bet ween t he

first anﬁn@%cpq@@rabrgpr . nwetlafer @@ﬁlaérg %%9&5@5%%11@»%@&& @ad%merﬁédtégs and

$Ienﬁnt er of claim ereln the er assenb
Firer | cEaERgs E@Lb%ﬁgﬁ%ﬁﬁfﬁg AR A F@@tgﬁﬁ%ﬁé}%@vﬁﬁe
i kI f I 1, I f h | ud
o st g HaeIE A RAN DR e ENEs eRRl 2Bt T RPED BleaREmoN & At

the closure elenent distally 28. The sprinkler of claiml1, wherein
the def |theelopura slsman %¢4|affc4xa?élé§maslﬁiaﬁl fo the secendasision wgdedthrsoadof the at e
the deflector plate in the first and second positions, the annular
wal | havilwig peesyyos; fluishis peroiitiest tadlowibrougle fiepgssagewan §24 prd disohprge ostige

di sposed about the proximal portion of the body, each of the pair of
arnms engagled228 t h one of the two openings. 10 29. The sprinkler of
claim 28, wherein the portion of the wall including the two openings

defines 133} f aognifths bRt AvEMiRHaRGARARLI0sAQ Wilerck@d@t tetraml  axi s,
an escutcheon engaged with the orthogonal surface to surround the two

openi ngs, r{i] &, R iBhoBAE{RY aﬂéraﬁ :Ra eg’% the @&cﬁ@d' nkl er of
claim1, er conpr|5|ng an escut cheoh havi g an i nner surface

15i n Iud| a first nti.ally orthogqgna

| ong ¢ u iR AT B Sai’I 03%]& olﬂl IiIr %ﬁe Sphgresag@g?lo 62? e|prescof t he
i nner surface bein anti I ral the | on nal a

o et BV iR aah i s bt e BR Ackfingf: I‘H‘Bﬁﬁ%e%ﬂh‘l“g}"e Rt oay
belng engaged with the through hole, the annulﬁ Wgﬁ hng di s osed
wi thi n tRETERRARRDE lignted e the dessriberbembadéments, prighat it Hl? SEaRS 4

t her ebet ween, the annul ar channel having a maxi mum w dth of 20about
0. 065 i retibelanguage of the following claims, and equivalents thereof.
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31. The sprinkler of claim1, wherein each of the passageway and the
chanber defines a dianeter, the dianeter of the chanber being | arger
than the dianmeter of the passageway. factor of at least 3. 33. The
spri nkl ewig# IcChatmedds; wherein the K-factor is about 5.6. 34. The
sprinlder of claim1, wherein the portion of the annular wall form ng
t he di stal 5opeptifiderdemiptisisg:a first wall thickness, and anot her
portion of the annular wall defines a second wall thickness greater
than the first wald bddpihe¥ngs sroxindd portidg afdi tistal surtied, tied midyndéfiningrar ei n
the inner surface of the annular wall further defines an annul ar

shel f f ofiiggh 3RQHewal) Bafih@ BPRIot ahdfh diféEExtHIRR YN adbiipRogiasl ABotk t he
shel f  36. Thg sgérei nEI gr %f cleai m 1, Wnerxei nﬁl'?henggf Il?gl'?or plate is

subst ant | 3] ' ' whgretp t he
ot eot oceLYoribd hoBiog abjadrifer 1o AEfE A BEr AU Aldh e HRLRL D
a body havjn r oxi nal k.on di st a i

Ger i ng e eefal A TR SRALOLEC D oo ch, A b BBy, o
ext endi ng al ong a | ongit udi nal i.,s, the distal portion. including an
annul ar 1pn Hgtxl}f’ ﬂ‘t}]"‘;"g “@ﬁ&lﬁ’%‘% E}%'}f( a é{’ﬁtal MR Hb&“%rﬂll’ql‘éaél@n %ﬁ%%e
further define a chanber distal of the outlet and in conmunication
wth thedﬁaﬂ@’égeway, a first portion of the annular wall further
defining a distal ,opening in conmunication with the chanber and a
second portion of atcﬁe@e@tmmsmblmuplqdéo theibady,dhesdedleetorasempply sludingey
surface proximal of the distal opening; a defl ector
assend| ydefteoior ptetdispoted vaithdly thetchenbieftheddlsctonpleteriblipg i ficst pdsifien distal

of the outlet and a second position distal of the first position;

a closure assembly including a closure element engaged with the deflector
plate such that when the deflector plate is in the first position the closure element is disposed
within the outlet of the passageway; and

15 a trigger assembly including:
a lever assembly engaged with an inner surface of the annular wall to
support the deflector assembly in the first position; and
a thermally rated plate assembly having at least a first plate member
including a lip portion framing the first plate member, the plate assembly being engaged with
20  the lever assembly such that the lip portion substantially circumscribes the portion of the

annular wall defining the distal opening.

2. The sprinkler of claim 1, wherein the lip portion comprises a continuous piece of

material about the first plate member.

3. The sprinkler of claim 1, wherein the thermally rated plate assembly is substantially

25  circular in shape.
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20defl ector plate disposed within the chanber, the deflector plate
having a first position distal of the outlet and a second position
distal of the first position; and a closure assenbly
i ncl udi ng a cTiespriskled dfriaih 1 ewhagie dhenmblly tated pihed dseerbldy cphprises 8 serlnd
that when the deflector plate is in the first position the closure
el ement  plateGhepites Bibapéd Witkthe fiest Platd Bém&r by AehapMsibp@aviEYs malala
trigger assenbly including: 5a [ever assenbly having a first end and
a second end, the first end of the |l ever assenbly being engaged with

the annubar shiRlsbiinkler of claim 4, wherein the?irf fl4l6 thegibe@fined DgiSatbifhcd diea
deflector in the first position, the bridge el enent having a first

end and irst end engaged with the annular wall and
t he secdﬁﬁégﬁgagygpﬁgnggﬁggé el enent being engaged with the first end
of the lever assenbly; 10 and a thermally rated
| at e, asgenbl | T Bhf Ll ' 14
Bo rti % n ‘?’r am %5 Q?ﬁféﬂ% ‘ﬁﬁah‘g Ia;\%v%&er%é 'rtrli)eZl?r,stp;{Iﬂ% ﬁlf): F%t e as%ﬁ#ﬁdeg% nl ih{ng
at | east open; the s d en | eyer. di I:
%qge sci:e%l}cf 1{1%8 mjettber FHR0C &a&vao{eﬁ{ef' ol tr e ﬁrsq and Qeﬁgxﬁhy&gf‘e; ﬁbl,'[ﬁhsat

ATl
t he second en el ng engage EVer asse suc

e P BB BT SR ST SRR i 1 o

claim 38, wherein the at | east one opening in the plate assenbly
intersects t | ongi.tudi pal axjs.. .40. A sprinkler _co i Sing. a_pody
ext endi nf; al gﬁrs sgrl ?fgﬂﬁﬁa? fabessip Shefirgh Rige 513&5856{3?&?3%?%38%‘“ aftaCon

and the second plate member defines a second center point, the first and second center points

10  being substantially coaxially aligned along a line skewed relative to the longitudinal axis.

8. The sprinkler of claim 4, wherein the first plate member defines a substantially
circular perimeter and the second plate member defines a substantially circular perimeter
smaller than the first plate member, the perimeter of the second plate member being eccentric

to the perimeter of the first plate member.

15 9 The sprinkler of claim 4, wherein the first plate member includes a depression and the
second plate member includes a projection engaged with the depression by the thermally

sensitive material.

10.  The sprinkler of claim 4, wherein the first plate member and the second plate member
define a substantially planar surface perpendicular to the longitudinal axis, the planar surface
20  defining at least one plate assembly opening, a portion of the lever assembly occupying the at

least one plate assembly opening.
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20 enl arged distal portion, the distal portion including an annul ar
wal | having a proximal edge and a distal edge wth an outer and an
i nner surface extending therebetween to define a chanber for housing

a defl ectior aRrepihiicr of clam 1 0,0vhefdin the dird iphittah erabigdndhatesrbirigashonesbeni ng
i n conmuni cation with the chanber ; a housing having an inner

sur f ace ARfthd¥ebehddpI4t8 GRAbBLIhEuMsahledst 68816@the ableddt 8he §160 oF thd et Naely
extendi ng through the through hole such that the enl arged di stal

portion js,68ah&heWt fehitBnt N6t I RERAIPRate ARRAber overlapping to define the SQNEF
plate having a lip portion, the cover plate di sposed beneath the body

so 5as t&miﬁﬂgggaﬁﬁ?5g¥ﬁg ver the distal opening, wher ei n
[ I :

the lip po on ove ps portion of the distal edge formng the
opening and a portion of the inner surface of the housing engages the

pr oxi mal ,£dg f t nul | | }
oo e £SO L] WPl R 15, FURSIGPSRLi: BRckase ide
portion defjning an ning and a distal portion defining an outlet,
t he body"dE qrﬂsgfﬁcrh?f%fg‘ﬁternal passageway between the inlet and the

outlet defining a first dianeter, the distal portion including an

annul ar Il having, an _oufer.surface and an i.nne urface to.further
def i ne al\gihar}'%@rsmb‘g‘%?ré’lf Clgim { havhssiy open énd of the Slot defines ap, opinEAlGng:

assenbly including a deflector plate distal of the outlet disposed 15
withi n tthecdgsabthent leasi@ng plategasmierassenbl y i ncl uding: a closure
el ement,

14.  The sprinkler of claim 11, wherein the at least one slot of the first plate member and
10 the at least one slot of the second plate member are both open ended, the overlap of the at
least one slots of the first and second plate member defining the at least one plate assembly

opening as a closed form slot.

15.  The sprinkler of claim 11, wherein the at least one slot of the first plate member and

the at least one slot of the second plate member define different slot lengths.

15 16.  The sprinkler of claim 10, wherein the at least one plate assembly opening defines a
surface area, the portion of the lever assembly occupying thirty percent to about fifty percent

of the at least one plate assembly opening.

17.  The sprinkler of claim 10, wherein the at least one plate assembly opening intersects

the longitudinal axis.

20 18.  The sprinkler of claim 10, wherein the at least one plate assembly opening comprises
two openings disposed about the longitudinal axis, a portion of the lever assembly occupying

the two openings.
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a bridge engaged with the closure elenent, a thermally responsive

pl ate assenbly; and 20at | east one | ever nenber having a first end
engaged with the plate assenbly and second end engage with the distal
portion 09. t hEhdspeiyklepofadaitnd , eheramehd keerlasseddpdy @mgpets: y such that the
closure elenment is disposed adjacent the outlet of the body to

mai ntain a static fbitgd cRERESAISRsddRbLM aqoitin O Pexurdgerner; aaquar e
inch (psi). 42. The sprinkler of claim4l, wherein the chanber

defines a second dj fREkeH: ah@ég&Bn& Rod ddpba abbnithe londhfal 438, Gidﬁﬁlwcaﬁ
el ement distally. 44.The sprl nkl er of claim4l, wherein the plate

assenbl yy conpr ﬁ?sF%&{qu SR seb y%}ltgﬁ'l 4@9%{1’ goﬁbﬁbgpg@,@géé?ma&ﬁa L{ﬁk‘ bilige

subst ant i al cir asse e Spl’l n alm

wherein the l,eas over).appin nenbers

aubst Ant PaRFG a FEmer STEE R eS Bl it ol b G g Hpassd inan
wherei n each of th st t wo overlapplng plate menbers i nclude an
openi ng, ORAEREd they t?ﬁﬁﬁngyportlon of each of the openings are

axi ally aligned. 47 The sprinkler of claim45, wherein a first of

t he at Ieast t Wo ers jncludes a .
20.  The sprl er 0 arlrr?l 19, wherein t uhe f?rst and second portions define an obtuse

included angle therebetween.

21.  The sprinkler of claim 19, wherein the first portion of the lever defines an included

10 angle with the longitudinal axis of about sixty-eight degrees.

22.  The sprinkler of claim 19, wherein the bridge element defines an elongated channel,
the portion of each lever being disposed in the channel such that the first and second levers

are diametrically opposed about the chamber.

23.  The sprinkler of claim 19, wherein the second portion of the first lever is disposed in
15  one opening in the plate assembly, and the second portion of the second lever is disposed in

another opening in the plate assembly.

24.  The sprinkler of claim 19, wherein the second portion of the first lever and the second

portion of the second lever are disposed in the same opening in the plate assembly.

25.  The sprinkler of claim 19, wherein the lever assembly further comprises a retaining
20  member disposed between the first and second levers, the retaining member engaging the

bridge element.
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10first slot and a second el ongate slot, a second of the at |east two
pl ate nmenbers overl apping the includes a single slot so as to cover
the first slot of the first plate nenber and partially cover the
second el26ngaflie sprodkler of@ainiTHe whpreinthé keverafseaibdy furthér, comipesasiarpleg f i r st
pl at e nmenber includes an open ended slot elongated in a first

di r ect i omispostdbbsvese teRecont dbRiofBMhe firdt kiuidshed caiepdrtshtadthesdeednd
the 15 second plate overlapping the first plate nmenber such that the
open endggd.gl ot overl aps opens and extends in a direction opposite to
the slot of the first plate nenber so as to define a closed forned
opening in the assenbly. 49. The sprinlder of claim45, wherein one
of the atyl ea?he SpMRKI 8f Qaif RGeS cRURS haBhbB! fhthes inchidbdd blaglﬁ§ at

|l east two plate menbers being eccentric to one another. 2050.T

spr i nkl er, } h B Rio¥ur€ ORRehSfiStal f”St
pl at el§rre eﬁfen% g‘k%gns%ec%%{ ﬁdgt ee&();&nidgjﬂ%% B s|'S1‘riast 'fra te r?eﬁ aﬂ{
defining a Iarger surface area than the second plate nenber. 51.A

spri nkl epgcompyl sﬁirﬂﬂ er gfcizBFn' I '%Jh%{eirptﬂg }{eﬂetc{b‘? ag%%ﬂal%ﬁcgﬁdgggg%f Bf"‘t‘él |R6bpthe

pr oxi mal portl on I nc

i ncludin e bod i.ng.an i ternal assage betme
the inl e fh%@ﬁd%ftoapla fﬁﬂgﬁ@ SrePH POS&}?W <R @?@Pa‘mga
portion 5 |nclud|ng chanber and a deflector ass& dlsposed wi t hi_n
the chanBewionildigigopeRpgs qlfmgdh%ld ¢ dispesai A Qietpﬁ%ﬁﬂﬁﬁmoqune&fed

trigger assenbly including: a |ever assenblfy and )
the body, each of the pair of arms engaged with one of the two openings.

10 29.  The sprinkler of claim 28, wherein the portion of the wall including the two openings
defines a surface substantially orthogonal to the longitudinal axis, an escutcheon engaged
with the orthogonal surface to surround the two openings and the proximal portion of the

body.

30.  The sprinkler of claim 1, further comprising an escutcheon having an inner surface

15 including a first ﬁonion substantially orthogonal to the longitudinal axis to define a through
hole, a second portion of the inner surface being substantially parallel to the longitudinal axis
to define a chamber in communication with the through hole, the body being engaged with
the through hole, the annular wall being disposed within the chamber of the escutcheon to
define an annular channel therebetween, the annular channel having a maximum width of

20  about 0.065 inches.

31.  The sprinkler of claim 1, wherein each of the passageway and the chamber defines a

diameter, the diameter of the chamber being larger than the diameter of the passageway.
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means for preventing access to the chanber. 10 52. The sprinkl er of
claim51, wherein the nmeans conprises a cover plate assenbly di sposed
about the distal portion so to substantially enclose the chanber.

53. The spri nkihesprivkle batlaind L, whebeii tie Anléththe o0N@) and|thd gassagswayodefine a K
i ncludes at |east two plate nenbers held together by a thermally
sensitiveydgidat _rhst3. 54. The sprinkler of claim53, wherein the at
| east two plates together forma substantially 15 planar surface
havi ng at | east one opening, the | ever assenbly engaged with the

pl ate assgnbl Whé@prﬁﬁlér%f@l&ﬁﬁ?%’eﬁﬁd the RCaLBYislabsutals. | east one
opening. 55. The sprinkler of claimb54, wherein the |ever assenbly

conprises a pair of l|evers, each |ever having one end engaged with a

surface afy th Q&!mfeﬁr and; f‘v@l{é&@ﬂhﬁe 21 oY aARTar Wall BEnRE HeRREI
openi ng. %20 Sgh'gl'he Spl‘lonk| g? of clai m?’gS \5\)/her ein the oppo]ls%tee ends

gf? ia§gr' 4 %Séfﬁe%ﬁ%gﬁgn khml&%?sa&%‘aglp%@?@r{g&? cf Sp%@ggpiv%ﬁ tﬁﬁfg?@%”b' y-

conduit, the,s kIer av X|nal ortion including an
o i St SRl RS %rrag%/ré e DR AR no o out 1 or s hebady
defining an internal passageway between the inlet and the outl et

I d di stal .porti I d d
Ger 1 act orSnos SN M ShakE tuvrer fia e siraes of el nl AHRE ot

defining a distal eni n and therma) |y rat r-as
i ncl udi %@n annu?ar shel?P rmed gbout the chamber, the levg{' assem%?y (51 oggde about ﬂ?le g%hy
36.  The sprinkler of claim 1, wherein the deflector plate is substantially circular.

10 37.  The sprinkler of claim 1, wherein the deflector is a sidewall deflector.

38. A sprinkler comprising:

a body having a proximal portion and a distal portion, the body defining an
internal passageway having an inlet and an outlet extending along a longitudinal axis, the
distal portion includiﬁg an annular wall having an outer surface and an inner surface to

15  further define a chamber distal of the outlet and in communication with the passageway, a
first portion of the annular wall further defining a distal opening in communication with the
chamber and a second portion of the annular wall defining a sheif along the inner surface
proximal of the distal opening;

a deflector assembly coupled to the body, the deflector assembly including a

20  deflector plate disposed within the chamber, the deflector plate having a first position distal

of the outlet and a second position distal of the first position; and
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a |l ever assenbly; and a cover plate assenbly
di sposed about the distal opening so as to substantially enclose the
chanber , the cover plate assenbly engaged with the | ever assenbly 10

to define a surfacgclssibsiseahblabdciudpey peloslireelb@entleagdobd withrigi defldétoal
axi s, the surface defining a surface profile including a gap in

conmuni ¢ gfait%cﬂ\&l{ahwhéiﬁh@ DEERRF phARME MO ARYdsToN ERosIEm &R isHiGRRN
than 0.005 inches ( 0.127 mlIlimeters). 58. The sprinkler of claim57,

wher ei n {;he: SHE B@&@ggﬁigkéegs%gﬁ%ﬁggst antially contiguous over the

di stal openi ng. er of claimb57, wherein the gap is

defined by the spacg. bet ' tion of the plate assenbly and the
| ever assenbly. 6821.%%&5%%%% I]élélggci)lfjb'cl aim57, further conprising an

escut cheon havi ng an out.er surface and i nner, surface flnin
conduPt al ong a | ongi t&dFWéFssﬁ%%?laPﬂ%azﬁﬁtFﬂ P a 56 e&flgtg?)t‘@&e'%%hi n
the conduit. 20 61.The, sprinkler of claim6Q, wherein the distal
portion Hrleweassemplybewe speagrhiith fheganylag hefef i ne the chanmber and the
escut cheon includes an inner surface defining an enlarged recess in
communi cation with the adwidgetlemen 1%@u3§éﬂﬁh¢éiegﬁmw ig theigrby positing thanbridesr
wal | and the inner surface of the escutcheon defining an annul ar
space havlemgntdhaniagiafushend atde storslmd; the 166 &nd engheed Withlthé &inular wall and
mllineters). define the chanber and the plate assenbly includes a
l'ip circu@sedondendof thebaduetlcdtenvlbdihg erpagelhaittshe fifk bl ofafie leVa@iassebly;

wherein the annular wall defines a circunferential surface,
10 and
a thermally rated plate assembly having at least a first plate member
including a lip portion framing the first plate member, the plate assembly defining at least one
opening, the second end of the lever disposed therein, the second end of the being engaged

with the lever assembly such that the lip portion substantially circumscribes the portion of the

15 annular wall defining the distal opening.

39.  The sprinkler of claim 38, wherein the at least one opening in the plate assembly

intersects the longitudinal axis.

40. A spuankler comprising:
a body extending along a longitudinal axis having a proximal portion and an
20  enlarged distal portion, the distal portion including an annular wall having a proximal edge
and a distal edge with an outer and an inner surface extending therebetween to define a
chamber for housing a deflector assembly, a portion of the distal edge forming an opening in

communication with the chamber ;
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the circunferential surface having at |east one discontinuity to
define a tool engaging surface. 564. A sprinkler conprising: a
sprinkl er body disposed in the conduit, the sprinkler body having a
proxi mal portion ialedusig hgviagapinaer sorhcecipfining g raveptacle dithtaakntped throwgh
including an outlet, the body defining an internal passageway between
the i nl ehola/le by extdinliiak tiabehahethk Al hbldudrathatand Enlarbdibdisthisioadion is

portion including chanber and a defl ector assenbly di sposed within

t he chambgged Wiften 4 r&lpabierandef i ning a distal opening; and a
thermally rated trigger assenbly including: a |ever assenbly; and

a cover plate assephly. 4 : I j
substantially enclos e¥rt;ﬂ%t§ gﬁgﬁ%aé?P?%Iﬂ%qg%%?}%%tgggﬁg%gg?{%ﬁ?qeengcgi &
with the_| ever  assenbl 15. define a surface substantially
per pendi éﬁ%ﬁgﬁtadl%l?ﬁ?écqvgﬁa?gﬁ&?ﬂ%ﬁm%ki s, the surface defining a
surface area, the surface area.inclyding at |east, one openin
defining an open aviegein fhedipmerticy OSFIT%&POE}O@&?&@ déﬁﬁ‘?rlﬁgﬁfgf%afl’é‘g Wei ng
about 0.015;1. 65. Any one of the above clainmed sprinklers, further
conpri si PRFUENEAAG PREIPR ST theilagss sfrep et fie Bousingengrges Hie paidmalgrige pighe
sprinkler body and the |lip portion. 2066. A sprinkler conprising: a
spri nl deanrylad wallishes oprbsiikitielly enstbpe Heehargbea. proxi mal porti on
i ncl udi ng an proxi mal opening and a distal portion including an
outlet, the body defining an internal passageway between the inlet
and the #élt| eh sprioklgr @nipmisiggt udi nal axis, the distal portion
10 a body having a proximal portion defining an opening and a distal portion
defining an outlet, the body defining an internal passageway between the inlet and the outlet
defining a first diameter, the distal portion including an annular wall having an outer surface
and an inner surface to further define a chamber distal of the outlet;
a deflector assembly including a deflector plate distal of the outlet disposed
15 within the chamber; and
a closure assembly including:
a closure element,
a bridge engaged with the closure element,
a thermally responsive plate assembly; and
20 at least one lever member having a first end engaged with the plate
assembly and second end engage with the distal portion of the body so as to engage the

bridge assembly such that the closure element is disposed adjacent the outlet of the body to

maintain a static fluid pressure up to about 500 pounds per square inch (psi).

42.  The sprinkler of claim 41, wherein the chamber defines a second diameter larger than

25  the first.
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i ncl udi ng chanber and a defl ector assenbly di sposed within the
chanber, the chanber defining a distal opening; a thermally rated
trigger assenbly including a | ever assenbly; 5a cover plate assenbly
t o concedB. t h&hdspinkler ofpdaimd];, waerdin the closure elemerd inclutgs arbiaking eldmsyids ed
bet ween the distal portion and the cover plate assenbly seal off

access t gjsk e déxardagdment distally. a deflector assenbly coupled to
the body, the deflector assenbly including a deflector plate disposed

wi thin the chanber, the deflector plate having a first position

distal 10Qef tige @#ﬁﬂd%lé ofdMim™ 1S RE6BIE tROSAE heBmElySdotprid atlld¥st thalor St
position; and a closure assenbly including: a

cl osur e _sl&BangRARedht Bathps ARLLACIRT Bl £xahh that uhen the

def | ect or s in t e first position osure el ement is
di sposed mnthln the outlet of the passageway; and 15a trigger

assenmpl y gk ncl 4 rr}ﬂaler ofhcla1¥1 45, wherelg the zﬁl a?tvt% oﬁﬁagggllgﬂz{fﬁ?fﬁeﬁge@déﬁr{eﬂ

end and a second e rst en I ever y bel ng

engaged wi_th.t u h a bridge elenent to
support ?ﬁmmdmpgég$a:ara%%ﬁﬁyflrst position, the bridge el ement

havi ng a flrst end and a second end, the first end engaged with the

annul ar d 20 eco d nd of .t brid eIe
engaged ?ﬁ Ci elflgg%’lr I}gg 0 oHn?appmg pllatcgmembers

include an opening, wherein further a portion of each of the openings are axially aligned.

47.  The sprinkler of claim 45, wherein a first of the at least two plate members includes a
10 first slot and a second elongate slot, a second of the at least two plate members overlapping
the includes a single slot so as to cover the first slot of the first plate member and partially

cover the second elongate slot.

48.  The sprinkler of claim 45, wherein a first plate member includes an open ended slot
elongated in a first direction and the second plate member includes an open ended slot, the

15  second plate overlapping the first plate member such that the open ended slot overlaps opens
and extends in a direction opposite to the slot of the first plate member so as to define a

closed formed opening in the assembly.

49,  The sprinkler of claim 45, wherein one of the at least two plate members are

substantially circular, the at least two plate members being eccentric to one another.

20 50.  The sprinkler of claim 1, wherein 41 the plate assembly comprises a first plate
member and a second plate member, the first plate member defining a larger surface area than

the second plate member.
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a thermally rated plate assenbly having at |least a first plate nenber
including a lip portion framng the first plate nenber, the plate
assenbly defining at |east one opening, the second end of the | ever
di sposed 5t her @i sprinkllvecosggioingd: end of the being engaged wth the |ever
assenbly such that the |ip portion substantially circunscribes the

portion of the anngkmmkieabddydakispiimgertbo@y Biviigdd proRigRl peition Riéludibg an
sprinkler conprising: an escutcheon; 5a sprinkler body disposed in

the esscuiLliRAbper -Hg?lﬁpar distkl ﬁhﬁﬂ%@ﬁgwgﬁg REBEITREAMRE bl AR mal

i ncluding an proxi nal opening and a distal portion’including an

outl et, L0 Lot e : : Ll et
and the SRETERY PERELIE ol Neel o BRI N Bl Botlh

i ncludin .annul ar | 1, havi ng an.inner surf.ace to define a.chanber
and a0 dofiBRi B o e it et AR e R s P Bl
defining a_distal opening; 10a thermally rated trigger assenbly

i ncl udi ngeBrngy distabhereaipgt v ; a cover plate assenbly
to conceal the distal opening, the cover plate assenbly defining a
thermal rating f ora'thhléﬂaélplrfﬁtﬁg wigaer assgmibnigclud®a; about 140 F to about
212 F; and 15a ring nenber di sposed between the distal portion and
the cover plate assenblalegeatsembly; awtess to the chanber. 68. The
sprinkler of claim66, wherein a proximl portion of the inner
surface defines a firstmenhafepevetingtah@schahbanmbad a di stal portion
of the inner surface defines a second dianeter of the chanber |ess
than the first dianmeter. 20 69. The sprinlder of claim66, wherein the
firstiodi &ret eThedprinkler afditaedl, wasrgimshd means comprises a cover plate assembly

disposed about the distal portion so to substantially enclose the chamber.

53.  The sprinkler of claim 52, wherein the cover plate assembly includes at least two plate

members held together by a thermally sensitive material.

54,  The sprinkler of claim 53, wherein the at least two plates together form a substantially
15 planar surface having at least one opening, the lever assembly engaged with the plate

assembly so as to substantially occupy the at least one opening.

55.  The sprinkler of claim 54, wherein the lever assembly comprises a pair of levers, each
lever having one end engaged with a surface of the chamber and an opposite end engaged in

the at least opening.

20 56.  The sprinkler of claim 55, wherein the opposite ends of each lever are engaged in

separate openings in the plate assembly.

57. A sprinkler comprising:
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about 1.162 inches to about 1.172 inches, and the second di aneter of
t he chanber ranges from about 1.0 inches to about 1.1 inches. 70.The
sprinkler of claim®67, wherein the distal portion of the inner

surface conprises asgginkle bbdy digpopgbintthegnihkie tHeapankladodphbying a proimal
The sprinkler of claim®66, further conprising a dust cover disposed

about t hgoRio@¥hdRlindd 8 $roQiaPépehit@ aR@EMistal poiion HoRIdMR b RKHA! thebodl ail m
66, wherein the cover plate assenbly conprise a first plate nenber

and a s eﬁggﬁqg%’ Mﬁ%ﬁ‘&?ﬂﬁ%ﬁggﬁag%e%%ﬁg iRk 3L RN k! dlﬂn@&ﬁﬁﬁf &b, IR

the firs e 5 ne thermal Iy sensitive material disposed
t her ebet 3 QH i | Dt

pl at e me%ga? p(c)i%lz) ?hnecg a gzo gé;rlag? g‘?;%%lt ia%gg%‘égeaé%gg%r‘gﬁﬂ{ég?lle%ﬁ&lggeg’ctlh%g
t he secon | at.e romthe first plate nenber, the solder area

. ETber [ rom (e menber, ‘the sl d
bei ng”ab§ T gefiine 4 35l onvaE Ay t he proj ection having a hei ght of
rangi ng between aboyt 0.0010 to about 0Q.0015 inches. 10 74. The
sprinkler of cl aintthermafpydpied Higgpeas ingluding: assenbly i ncl udes

means for satisfying a corrosions test perfornmed in accordance with
UL 199 (2005), the firstleyma@sssebbnand| ate nenber separate at the
operational tenperature of the plate assenbly, when subjected to a

| oad of |ess than six powncsplaf agsembly.disposed@boukiiee digiali apkhieg sods tol ai m
74, wherein the neans conprise a first coating and a second 15

coati ng agptantislltenclobethe olanibepl it eows pRrddsyemilhendapedswitle tha ti¢vegasseambig
a pretreatnent type, acid catal yzed vinyl washcoat and the second

coat 1pei Rgdefing Qlshi@sde @BbstMALID pdrfGhdRARX M tROloRdIRI a8 tthd @uface defiding Bhe
sprinkler of claim71, wherein the trigger assenbly further includes

a bri dge sgide arotlidi@chaik 3%af il @nSRehiGRon ¥ith 8le SEMBYW HIHPAS SR ihin LS
recess" the set screw being engaged 20w th the bridge so0 as to

t a. : : t. 77. Th inld f
SUEDor S RS E R G TR 1l SPo 2 ©

conprising a assSenbly and a cl osure

58.  The sprinkler of claim 57, wherein the surface profile is substantially contiguous over

the distal opening.

15 59.  The sprinkler of claim 57, wherein the gap is defined by the space between a portion

of the plate assembly and the lever assembly.

60.  The sprinkler of claim 57, further comprising an escutcheon having an outer surface
and an inner surface defining a conduit along a longitudinal axis, the sprinkler body disposed

within the conduit.

20 61.  The sprinkler of claim 60, wherein the distal portion of the includes an annular wall to
define the chamber and the escutcheon inciudes an inner surface defining an enlarged recess
in communication with the conduit to house the annular wall, the annular wall and the inner
surface of the escutcheon defining an annular space having a maximum width of about 0.065

inches ( 1.651 millimeters).
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assenbly di sposed in the chanber, the closure assenbly conprising a
button for sealing the outlet. 78. The sprinkler of claimof claim
77, wherein the deflector is a deflector having a hood portion so as
to be a s2dewdht sghadkler of clhim &) evhered thetisahpdiréen of the nsludem anablar wall to
portion and a second flanged portion, the first conical portion being

t hr eaded qefikditht BRandRe @R hE bRAGREENMMIY intRBes a [fPsirchmCerfidid MK higful@fwad! ai m
78, wherein the deflector 1 ncludes a bent peripheral portion, the

5bent peripheral portion including a plurality of slots of varying

lengt h amd, Wi dhB sprinkr B &thidd 64, YwhereinSth® bsuld GJall defigbs Alcirb @ ftenB NG Al
of slots with constant slot wdth and a second pair wth varying sl ot

width.  §Q cif[:ﬁﬁfe?&{t%[‘éﬂrﬁfze Rvirg! a@ie’%ﬂo%ﬁ g}sg'@ttﬁ'{t]lgnﬁgye ltropﬁﬁﬁé Qfoolgé;{%éﬁng burkdee

second sl ot palr wdens as It —approac phera
t0o81. The sprinlder of claim77, wherein the deflector is configured

for pendent ins ' st andard coverage, the deflector having a
bent ger i%gher a Jpgé%l?%%)%{brg&g

a sprinkler body disposed in the conduit, the sprinkler body having a proximal
portion including an proximal opening and a distal portion including an outlet, the body
defining an internal passageway between the inlet and the outlet along a longitudinal axis, the
distal portion inclnding chamber and a deflector assembly disposed within the chamber, the

10 chamber defining a distal opening; and
a thermally rated trigger assembly including:
a lever assembly; and
a cover plate assembly disposed about the distal opening so as to
substantially enclose the chamber , the cover plate assembly engaged with the lever assembly
15  to define a surface substantially perpendicular to the longitudinal axis, the surface defining a
surface area, the surface area including at least one opening defining an open area, the ratio of

open area to surface area being about 0.015:1.

65. Any one of the above claimed sprinklers, further comprising a ring member disposed

between the distal edge of the sprinkler body and the lip portion.

20  66. A sprinkler comprising:
a sprinkler body, the sprinkler body having a proximal portion including an
proximal opening and a distal portion including an outlet, the body defining an internal

passageway between the inlet and the outlet along a longitudinal axis, the distal portion
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including chamber and a deflector assembly disposed within the chamber, the chamber
defining a distal opening;

a thermally rated trigger assembly including

a lever assembly;
5 a cover plate assembly to conceal the distal opening; and

a ring member disposed between the distal portion and the cover plate
assembly seal off access to the chamber.

a deflector assembly coupled to the body, the deflector assembly including a
deflector plate disposed within the chamber, the deflector plate having a first position distal

10 of the outlet and a second position distal of the first position; and

a closure assembly including:

a closure element engaged with the deflector plate such that when the
deflector plate is in the first position the closure element is disposed within the outlet of the
passageway; and

15 a trigger assembly including:

a lever assembly having a first end and a second end, the first end of
the lever assembly being engaged with the annular shelf;

a bridge element to support the deflector in the first position, the bridge
element having a first end and a second end, the first end engaged with the annular wall and

20  the second end of the bridge element being engaged with the first end of the lever assembly;
and

a thermally rated plate assembly having at least a first plate member
including a lip portion framing the first plate member, the plate assembly defining at least one

opening, the second end of the lever disposed therein, the second end of the being engaged
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with the lever assembly such that the lip portion substantially circumscribes the portion of the

annular wall defining the distal opening.

67. A sprinkler comprising:

an escutcheon;

a sprinkler body disposed in the esscutcheon, the sprinkler body having a
proximal portion including an proximal opening and a distai portion including an outlet, the
body defining an internal passageway between the inlet and the outlet along a longitudinal
axis, the distal portion including an annular wall having an inner surface to define a chamber
and a deflector assembly disposed within the chamber, the chamber defining a distal opening;

a thermally rated trigger assembly including

a lever assembly;

a cover plate assembly to conceal the distal opening, the cover plate
assembly defining a thermal rating for the sprinkler ranging from about 140 °F to about 212
°F; and

a ring member disposed between the distal portion and the cover plate

assembly seal off access to the chamber.

68.  The sprinkler of claim 66, wherein a proximal portion of the inner surface defines a
first diameter of the chamber and a distal portion of the inner surface defines a second

diameter of the chamber less than the first diameter.

69. The sprinkler of claim 66, wherein the first diameter of the chamber ranges from
about 1.162 inches to about 1.172 inches, and the second diameter of the chamber ranges

from about 1.0 inches to about 1.1 inches.

70.  The sprinkler of claim 67, wherein the distal portion of the inner surface comprises a

shelf for supporting the lever assembly.
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71.  The sprinkler of claim 66, further comprising a dust cover disposed about the

proximal portion of the body.

72, The sprinkler of claim 66, wherein the cover plate assembly comprise a first plate
member and a second plate member, the second plate member being soldered to the first plate

member by a thermally sensitive material disposed therebetween.

73.  The sprinkler of claim 71, wherein the second plate member defines a solder area and
cludes a projection spacing the second plate member from the first plate member, the solder
area being about 0.45 inches square and the projection having a height of ranging between

about 0.0010 to about 0.0015 inches.

74.  The sprinkler of claim 71, wherein the cover plate assembly includes means for
satisfying a corrosions test performed in accordance with UL 199 (2005), the first and second
plate member separate at the operational temperature of the plate assembly, when subjected

to a load of less than six pounds of force.

75.  The sprinkler of claim 74, wherein the means comprise a first coating and a second
coating applied to the cover plate assembly, the first coating being a pretreatment type, acid
catalyzed vinyl washcoat and the second coat being a corrosion inhibiting epoxy polyamide

coating.

76. The sprinkler of claim 71, wherein the trigger assembly further includes a bridge and
a plug having a recess and a set screw disposed in the recess,, the set screw being engaged

with the bridge so as to support a closure assembly to seal the outlet.

77.  The sprinkler of claim 66, further comprising a deflector assembly and a closure
assembly disposed in the chamber, the closure assembly comprising a button for sealing the

outlet.
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78.  The sprinkler of claim of claim 77, wherein the deflector is a deflector having a hood
portion so as to be a sidewall deflector, and the button has a first conical portion and a second

flanged portion, the first conical portion being threaded with the second flanged portion.

79.  The sprinkler of claim 78, wherein the deflector includes a bent peripheral portion, the
bent peripheral portion including a plurality of slots of varying length and width, the plurality
of slots including at least one pair of slots with constant slot width and a second pair with

varying slot width.

80.  The sprinkler of claim 79, wherein the slot width of the second slot pair widens as it

‘approaches the peripheral edge.

81.  The sprinkler of claim 77, wherein the deflector is configured for pendent installation

standard coverage, the deflector having a bent peripheral portion.
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