M ST TYPE FI RE PROTECTI ON DEVI CES, SYSTEMS AND METHODS | nventors: Luke S.
Connery David J. LeBlanc Priority Data & ncorporation By Reference [0001]
This i s awmointoen7s®bi onal pat ent application clai m ng thecharsedio2amdl U. S.
Provi si onal Patent Application No. 61/193,873, filed on January 2, 2009;
U.S. Provisional Patent Application No. 61/193,874, filed on January 2,
2009; and U.S. Provisional Patent Application No. 61/193,875, filed on
January 2, 2009, each of which is incorporated by reference inits
entirety. TeMHHELLAMERED FH@M!C%ME?I%MJIW ANARLIZATIONBAD by ot ect i on
systens and net hods that use manually or automatically operated nozzles for
use in discharging fire- (desrRefpiens étﬁ%.ed&‘BP'écaé‘B%i fically, the invention
relates to fire protection systenms and nethods for |ight_ hazard and

or di nary [($¥4r d @Edﬁﬁﬁ?‘fcﬁ%}éc R [igiopy the bepedit of theghilingodalq alsUrn Aoyl de a

i qui d misgplicaies &Aunghy,filddhbs JAdaNEN, 12000, fild tda@lindsedraligsh 1o iRy or
automatically operated nozzles for use in discharging fire-retardant

| i qui ds, heieartarafsrapciat er, as a water nmist. Background of the Invention
[0003] Fire protection nozzles are used to discharge water, with or w thout
additives, in a relatively fine sprafieldnich is generally referred to in
the industry as mst. In contrast, fire protection sprinklers discharge

wat er as [%P('ébr ay' e fPresgptglscdispis| telelss d¢ pelishingnrady fisafilt i (Chepigal-Meclanicgbiust ry
further @igbiinguh SOSH) WRLLMiGheLRA GABY dniif Shd' HEGLT QM devheesibasudei ng

ei ther nozzles or sprinklers based upon the device satisfying an industry
accept ed spisps Wﬁﬁ?ﬁn@gTsﬁi%ﬂ?W displmpscreepa sl pticd@lsstes sat i sfying perfor mance
test specified in Factory Mutual (FM d obal Technol ogies LLC publication,
Approval Standard For Water M st JackgrmdC ass No. 5560 (May 2005)
(hereinafter "FM 5560") are classified as water m st devices or nozzles.
[0004] THMO0HEChdnissmicondusipryitigiemp@ishinge theprdygnt ot @y lpigstsraladpserbotont r ol |
suppr ess (Qf sEXdnaNgth %Qg@ skdié @nt@ﬁ&i&e(@ﬁﬁ@hﬁé Ea@%klﬂéﬁ'iﬁﬂh@fpaéﬂ%ﬁf nor e
of the follow ng factors, depending on the operating concept of the

i ndi vi dua¢latinsyzihere devieesgh smalis atehgonp pdnicedggtor suhgiragi, fvhishanayaicesseitic t he
operatin T ext. [INe? fire.as water
is conve {%%??i%?%&vggglf Bﬁ%&@f&%hhel&gﬁg%%m% hé@g%gfr?lgtéré%@g%gﬁ%edﬁi eb eat

wi t hdr awmedquiredrict dngblf iszid dénse @ackingo dhiaddjtiaf, as heppeuaid)othes raativalysbft oretads
surface Ah&Br 91{10 Vgagrgringr%g)& | g?t %elaﬂgplllsleg da’ ifn%'ico%ne%ksv % Y& It erlre.'relellqtgfg Cldvd

dropl et size increases SUr tace “area and increases the cool | ng erfect of a
gi ven volresivetnee,ahé hiolicyr @t the afMvphéto yzld fedince chighxplgemnity e eblshasitfone vapor

di spl aces. oxygen near the seat of .the fire [0006] Wen water..converts to
vapor 1 ReB s ing PEed 5P ol vis PPsbor Fa B ERESTRIT T ut g
o>r<]ygen, tphenusmn @@?mc@ s&rhieOrla;rlﬁete&s Hﬂ‘ggqxangl 6ty dfqaouiﬂeﬂayeéqulira.alla&:] agd ngdof
the protected area [000/] S ter oplets are extrene jght, an
tend to rHERH Sgﬁécﬁéﬂa‘“é‘&l%‘)f CPlﬁ‘\gﬁaélF?% B SYbsigly S‘E?ﬂ‘? BﬁP%POl’I%i éi €t ts in a
"mst" thatlat @hdBard endiigit phd tirficé his e kdnd it Ao ghedItcraihi BNEIQSUSEthe QMhsi de  of
the direct spray range of an individual nozzle. Fine water droplets are,

t her ef or eubsHaieauifacg 81U redycing pepduciionivipldolthesubgmte brng ppdiskedy e furt her
enhancing the effectiveness of the systens. This three-dinensional effect
of the mst distribution also acts SUMB#3 the gases and other fuels in the
area, blocking the transfer of radjiant heat to _adjacent conbustibles, as
wel | as, [qué] wetit et REthe presegt ﬂ@élpsqrﬁﬁlﬁﬁséﬁér?ﬁle%ﬁltm?f@a%% P@B'ﬁﬁaﬂﬁn of
combust i Bhes ThOORG]ical teatthdlichi MnatiPatfo§al hfy WelibdeNOridNEbnFRAdt Mg 1 Rifingt e
flames by vaporizing water droplets, fire extinguishnment by direct contact
of the watads selpblprenrosifionind watepinselrblg corasitiop ephibifigg # S?lul?li/lwem vgEeRet at i on
of the coabushidh 6r HARAS sblﬁbl@@&nﬁ&slit%dﬂ,ewﬂé}g‘ﬁ%t Rbs 3AIbLSHS Watkr o1hibik Gnnd nore

preferably controlling a fire normally associated wth traditional

spri nkl emgter Hovodubde compasitions phghe fiss gompaenielselageedrel Rbers-s hehdhgmiogbment um
m st can - i L i i t a e nt..skage of
exposed fn?e r%g@ﬁ&ﬁ@%%é%ﬁ%%%ﬁn@ggo :)lirﬁ()ﬂtl(ie!%'fl i%ﬁonﬁogzdz peoquﬁs{’ gﬁ%\;\rgﬁl glr?dhﬁgscri bed
in U S PRampertenNo.pr&eB9R8, 2008 ret@\phashen atcypauofs ddnibomecbnd eomppaeeiciniddhe nozzl e
is shown and described in International PCT Patent Publication WO 98/1
8525. Ot her known fire protection nozzles are the AquaM st(r) nozzles from
Tyco Fire Suppression & Building Products of Lansdal e, Pennsyl vania
(hereinafter "Tyco"). For exanple, the AMMA and AM O AquaM st (r) nozzl es
wer e devel oped for the special hazards market, a segnent of water spray
fire protection very different than sprinklers. These nozzles provided
extingui shnment of Class B (flammable liquids) fires via total flooding

del uge protection of machinery spaces. O her conplenentary AquaM st nozzl es
were al so devel oped during this time period: the AM6G, AM 1, AM22 and AM24

o o o - -



61/193,873. [0010] The AM24 nozzle was tested separately by Underwiters
Laboratories for its potential to protect up to Ordinary Hazard, G oup 2
(OH2) occwpanniesseas defi ned i nNational Fire ProtectionpPAgaseiian2@al ( NFPA)
publication entitled, NFPA 13: Standardfor the Installation of Automatic
Sprinkler Systenms (NFPA 13). An AM24 arrangenent was tested per UL 2 167
and was found to successfully pass rigorous OH2 fire testing. The nozzle
recei ved yayddsolubis tebRPosdfonahsll fvillOpdrBd BavitfeOf @50k -theqlelﬁ‘%et& foh@nstd@t kel y
smal | dianmeter spray pattern that 1s characteristic of the nozzle, the

li sting cAPPiEPMSRSEPPHAISSORYICRI | ati ons at relatively linited nozzle

spaci ngs and ceiling heights. Although fire test requirenents for Light
Hazard ( [#905hnd ‘modichaipgetighhgmiesengdisglosure radits)to e arethpdiof famings qemgal 3) wer e
! €ss SeV?ﬁe%harﬁJ&?pﬁNe@ﬁaMpé@i,e%hdﬁsthQEﬁﬁife pr(ﬁ. %@Iﬁeﬁﬁh'rﬂ%‘ indf1fe FRRMgt ANt
installation paranmeters for LH and OH suffered the sare fate, an§ only a
smal | ceifirftggmperieghincloding e sgics solwkls nytdrighwnd. 2 yaorinjolblameaeiidethdsethev i n t he
tabl es belawRrg oU: RIUAL ARHANLITR! habPRELIES: SDAMIE bRfiforlrpshal | ation
paraneters for various hazards. For each nozzle the table indicates the

K- f act or Thi nmegghed psiy dlf@)nclidle embriddmgn thp dirgit ¢omgpopeng sss udiscrete pdasraxin naim
spaci ng of the n e. th v re r..nQzzl e e ef tive flux
donst 1y, riiBul REE: i 4 REROASHAAEAE" R anf QAR SonbiS oBhASkh 1R | e

maxi mum gedviidengorbe ihgtitg unsles imhha anhef ndrz nhrenerys e 200 shiatdned:rs pf@il 2]

Tabl e Al %Olelkt.Tabl e B [0014] Table C [0015] Table D [0016] Table E 0017] To
date, it 8°Bé eved that standard setti ng organi zati ons have mai nt ai ned

t hat wat 1 St stens are satisfy. the hydraulic design.criteria the
oo ort Thod) oL R YSURTRREC o B ekl Yish OGO EE I R BB Bk &
setting oulganiczalheomeud magsSintlode exargihe a foaatanr WitV slatry @hda Beolval

Technol ogi es LLC or NFPA. The anount of ter discharged during system
oper ati oM R EEP aFarb TSR e s e gl AT 4P gL KR B Gher 5.
This is thyRh&lal pldasado®pald heaydtrludefa prsesempomg: iftudiddt i@ {duvlsh of a
building or the itens contained wthi n%(gj .€. priceless painti a]gs). Anot her
goal may “BEPHY RN gl N@‘teé&éaﬁﬁleéomi’?%“% PUtngdroluRilisy e 6‘?1%0 Sbhthap | i it ed
vol une ofihAvat @E walsk td1@8le ¥@XposiiBh 8fid SWRARH ohe GRIhe MR sRLBITBAY WHONER b1 N
choosing a water m st systemover a sprinkler system Disclosure of

| nvent i oOPEELEs THethsr BBk kPMPPRLEhLS dRmied of fidebed The dramjcalsneshagicat ype
fire prot@abiffospad 88 fQ inkh8e BT QEGRL tddhoRint! WElkinaRE L& UARHYnpgzar d
occupanci es of reduced'water demand as conpared to known m st type systens
or spri nloresentsagsa disgre€opifaby ur @dnatox 9f dece secont eompenenipensu hanvdterssoluttg ee
preferre - fi ' i,ned.hy. I yj ] Cl) ia for
t he inst g?@gﬁtﬁ gjg? I5(r %8(?%{%8?1&?% r%gleﬁ‘inlg}t thgorg}z{?eeé{;r q?i %%f[n erspgoe?@r red
nozzl es inncoowtisnwon disakittdn. known nozzles; and (iii) the preferred nozzle
in conbination with known sprinklers. [0019] One preferred enbodi nent of
the m st systemfor fire proBdefiDepriptfioreoflDrghwtingand or di nary hazard
occupancy includes a fluid supply and a plurality of nozzles spaced about

t he occufeMiy anlde cbopd-mentioned hed pihgi agugypdliythisoligedostig, prdthiedwarfieupt t o t he
nozzl es . o) at | Ss i P r, square
inch (ps i%%télﬁ{ﬂﬁ etﬂ(grfl’u Eﬂg P ??eg&g‘? %n(%g zaﬁ%gsr&ﬁuﬁdh%?@a g@?é#em(gcp %2/' d Fq'gégﬁq'?% Q(g e&rlre;n d

bei ng t heolipverg elescnibtiorn iof dmbodinepdr deskiiledl hereinetabdéne imeegjbagiosaeith hbvi ng a
coverage area. ran in%fror’ﬂ 36 sq. ft. to a maxi mum of about 256 sq. ft; or
(ii) a h)?ﬁcroﬂﬂafl%n%%% gr>df €8 Y angi ng from about 900 square feet to about
1044 square gt il 908, 39BEGLIO I8 Bhelerred. gabodiment .t he bl urality
of nozzles are @i sposSed aBOVE"R pr dt ect T ORATES "ot T'hé "acttipant§™at a

maxi mum ceidriimglubkeinglidriabdrrangeless layers, ivbatintioe defrs mey mchudz fdbeiet onozzl e
spacing being a mnimumsix feet by six feet (6 ft. x 6 ft.) and a nmaxi num
spaci ng of 16Fi@elb illystthGes heetan{plboffafirsocobPodent ncladidg b iwatdnydnde hnda demand i s

the greater of five hydraulic renote nozzles or 900 sq. ft (84 sg. m. In
al t er nat iWi"éeréI}‘?B%h]ie %%laj)?owmléedﬁ?g&@rar%@lCSyst em the naxi mum ceiling hei ght

is about ten feet, nore specifically 9 ft - 10 in. (3 m or less, or
further in the alternative 8 ft (2.4 m). The operating pressure for the
plurality of nozzles preferably ranges from about 110 psi. to about 250
psi. or alternatively from 140 psi. to about 250 psi. In one aspect, the
preferred nozzles have plurality of nozzles have a K-factor of less than 1
gpm psi'/ 2, specifically about 0.8 gpnmipsi'/ 2. Alternatively, the
plurality of nozzles have a K-factor of about 0.6 gpnipsi'/ . [0020] In one
aspect of the system the plurality of nozzles provide mst-type fire
protection for the occupancy having a conpartnented area at a naxi mum of
over 1000 square feet and nore particularly 1024 sq. ft. For one particul ar
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the protection area so as to provide protection to a |light hazard only
occupancy. [0022] Another preferred m st systemprovides for fire

pr ot ecti omoabida7gdeb and ordi nary hazard occupancy defi niPOg/US2@002@8t i on
area being at |east one of: (i) greater than 1024 sq. ftand (ii) beneath a
ceiling having a maxi mum ceiling height of about 13 ft. or |less. The system
preferably includes a fluid supply, a plurality of nozzles coupled to the
fluid supply ¥eGORfiingaRs yagipld 5 adROROBEp&ent RQUSHS h @NPRIINGe hB@rHgr eat er
of: (i) five nost hydraulically renote sprinklers or a 900 square foot

area. Than ederal efapagiclatbpersedingyagter ght yaehiaralefle makriplswhigh ilag| ity of
nozzl es spagednaRout the occupancy to protect no nore than 30% of the
protection area at a nozzle to nozzle spacing rangi ng between about 6 ft x
6 ft. to abougid2 iflltlst_ra)ﬁes ]a%rcfsg—sectigﬁgihanhﬁ}{ﬁlﬁlg o R cIRRGEA B kR ESSUr € 1 n 1 he
range of about 102 psi. to about 250 psi. A second plurality of nozzles
spaced alpbnerizaen pascupancy for the protection of a remmi nder of the
protection area at a nozzle to nozzle spacing ranges between about 6 ft x 6
ft. to about FHG#dillustrates afflow dagersm af ara%a@p@rogtainﬁ@wroéé@,mr@ g qhemigel r ange of

about 110Q,RElmical Qa9 28 Rgi - [0023] In one aspect, where the protection
area i s no nﬁ?@'@ﬁanlﬁggi)sh. ft. and the maximum ceiling height is about

ten feet, the CP; r,a] | r : to nozzle
Spaci ng T angi m Do o st ey ORAE AR R IRBEAC Blipfa ORRRLR, © 0EH
each of tshanicekplesariatticarpadper ati ng pressure in the range of about 140 psi.
to about 250 psi. In yet another aspect of the preferred systens, the
second plurality of nozzles areDstailedBestbiptiont he occupancy at a nozzle to
nozzl e spaci ng rangi ng between about 6 ft x 6 ft. to about 12 ft. x 12 ft.,
t he secon@®08] ur dihictpressht digdodues rdeienty e qupdued meshadnhef flaking andpykyofsd as to
provi de L1 uj . i . e | range of
Dbout - 116 i b BB R e g e B QLA s e
f or pr ot eemicomlugfor anafepsdistratey wherz ar dgiwil¢gnaue! Fimaripgadang schehmgxdefagm

cel l I ng frll?al %tcritigal.agg %ne&a"ﬁn i llleS?I‘Ei.t'ed inhﬁ{jé.IZra%a élpsl us'é@ci fugitger%glonw?ﬁl%lcq\i hg&/ € a
maxi mum nozzIl'e to nozzl'e spacing of about FE> % £ anot Rer aspect
i n whi ch 200 emacdupatecy fist disdierapiashagracadnmineito10 sbopageg awd érhenonaxi mum
ceiling height.is about.13 ft. the firs lurality of nozzles having a
i i ASDBTEPS RO g B oo e P e PR R R e
aspect ofcotnpéncpr Bl0erangisiny She polymeridrbubktahgep ©r pdt@it nguef ofafo @€ alopancy i s

ordi nary hazard with storage having maxi mum st orage height of 8 ft. and

t he maxi MOREET is‘\r{}ggjtaﬁéqsgﬂ’?gg?t Q‘BJHF aPaﬁeCPB‘éP?mIPWémF ia%s“to"ﬁ’i‘%gé‘i‘ ﬁ’t"?afhat nozzl es
havi ng a vaRs il sNaZlolidRathaz Zs &1ieRBEl Ageial 1AbAMI08 fleren¥e & £ tnisclf®025] I'n
anot her aspect of the system where the occupancy is ordinary hazard

wi t hout SHSPEGYE TWAET A ABRICHEITRBPIE HY tfeiegtd coupasaumat kiviestood the fir st
pl ural it yh@finn@da hasrd @y itNg pdlyiRXE RNAEZLE EIIRZ #ldepBRac kNGn@uogbout 10
ft. x 10 ft. Aternatively, wherein the occupancy is ordinary hazard

Wi t hout $heseageoniaiethe hisst gampngns 4 dic disseetheliaght i s about 13 ft., the first

plurality of nozzles have a maxi mnum nozzle to nozzle spacing of about 8 ft.
x 8 ft. PO nInpee yekadpesnbyhg Ersigiogipapgny miax mghude Rpthie vetessalgble malarial a

maxi mum sh,@ raa‘gﬁelhf%&nﬁle %ategiai,teithelt Q{eb&fr"olf 'vﬂgclhﬁl'ag me ih Sfib%p P4, €P mmé eet
(8ft.) and the first plurality of nozzles have a maxi mum nozzle to nozzle
spaci ng cfmbadiognts 8the twatex igsofuble h@ORE|mANYWAEY bpimefikar ferh. s Wt solybidiy des a
m st for fire I f i I chi h r . .

or of er anr’y HEpRE 8L BRLERARL o AL br FUR DALY (o RAT R SEAERNN iny

syst em prefer kblexanple] hdesbsgntd miag hgvepplupilgndn svapr of a0 k¢ YOlopars|per ¢00

di'str i buton, devheas GOHPLE: LR LR AhulhsHPRl Yy JNFARYL f85 4 palwides
plurallty 0 sprlnITe space& about “t he occupancy t'o pro?ec no nore than
30% of t %6 spuoate aiciudingallealuat ail ia@ement eiereiro s pthemibrdy, tepabitange nangt ng

bet ween about 6 ft . x 6 ft. to about 15 ft. x 15 ft.. The plurality of

opr | mikl en e e (e PO iy ob SRy s o
demand ofexpdigresptedsam dremagatibe @rieabed Dperidieotf 4 Yoy REShdy @NBERSHitdsnNK| er or
a design . area rangi hg between 900 sqg. ft. to 1500 sqg. ft., each of the
plurali t;}n%‘fd?%gp?]ilg( gsr %n‘#]é{\?f%mé tH’%FﬁlinnﬁPﬁhoBé‘i%ts‘?lH@ﬁBr A% G dBYFVeL78 dhsi . The
preferred systemfurther preferably includes a plurality of nozzles spaced
about the occupancy for the protection of a rermainder of the protection
area at a nozzle to nozzle spacing ranging between about 6 ft x 6 ft. to
about 16 ft. x 16 ft. Each of the first plurality of nozzles have an
operating pressure in the range of about 110 psi. to about 250 psi. For the
preferred system the hydraulic demand is preferably defined by: (i) the
greater of the five npbst renote sprinklers or 900 sq. ft. for a maxinum
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devi ce of maxi num of 256 sq. ft. at a maxi mumceiling hei ght of about ten
feet for an operating fluid pressure at the inlet ranging between 140 psi.
to 250 pswo,20toessbf f user assenbly including: a | oad scPewusagagewsni th t he
| ower body portion and a diffuser el enent disposed atop the |oad screw
internally of the frame arns centrally aligned along the device axis. The
di ffuser elenent preferably includes an upper surface and a | ower surface,

t he upperchaichiag&nhmed %ﬁn@ﬁzaﬁo&ﬁﬁ%&@'wtﬁ%e%ﬁ hs@rhn%hé‘dﬂ@“bﬁﬁzdm&?&' pal Iy
toward the outlet of thejpassa ema Eluralrt of through hol es. Each

t hrough Ketcaibediughesrhetogy ederqrﬁ@ler ynaéer&hp thg flirg jcpppengnippy inglugdg one
Overlappb?%mﬂ?%fﬁQQ%h§®mgtﬂﬁyQﬂhﬁwﬂ&mﬁb ﬁh?%mQﬁMJﬁﬁbdhékﬁJﬁﬂizﬂb&ﬂﬁters SO
as to forma key-hol e shaped throu NMoreover, the plurality of

t hr ough rpelyewlrrﬁﬂde&jeglyapyf:iorl@ttmpaﬁ& welﬂ afdsaétﬁmwpldalletswnd/ppderedtlmrtbugﬁ hol es,
a second di cul ar
fo the 115yt Gl B R 1 AP RARR A b R QDN IOL B ChERTPAS, BELRRT, CUgh
hol es ar eulditamposed st p(éydsmr tgol}fanv® @egpeenangtre poehlatdreveoltftvhenriesuilfader of
frame ar ”Pc 1ncqud11? rcom inari gns GeSE rlth%r\xgarg&rms%{u%{ o ar)ée lher% thgreff| lr UE ali ty of
t ouchdow r’egi on ach Chdown rregli on surroun
pIural|tmn&ﬁamhhmmehmbﬂmEepMRﬂmsabhymfﬁmﬂEMyahﬂnglmhehmpaerwaurkmﬂﬂzand

radially i ose he diffuse enent su t a nt conver gi ng
Channel & TS RarT 08 Blirbof Frs fEoRb b B ISR o6 OBl o1 oo
channel s w@t@ut N EREPENIOPhitORatat. t h one another, a through hol e and

t ouchdown being centered between adj acent diverging channels. The preferred

devi ce pq@ﬂﬁ]abhmeMmﬁhudebammﬁmjbﬁmefﬁ%eembmdbEQO&ednm&hhﬁhnkh@nmassagemay

to define K-factor ran et ween 0. out 0.9 m psi : 029] In
bnot her | oF dReToIEG B Bba AL RS rasl 3 r8riar aprsy inafRelT wabies +ei ng

el ement  h@érightPRerdPPRId ISkbma@EhRikkksQofl WVEHorSNItd a¢e 683a6RM, fifidumi N4l

ext endi ng substantlally parallel to the upper surface. The upper surface

or ef er abNgIuAL R hEETRCRE Sherein SFEHBR, et BrolyleHeiahg’ BA i BHE at o

regi on exb@psicAgmal hant GRobemde RN AbwWiREHaIRbpeaNd: Rk b@ﬁ@'l 5 egi ons
to space the central and peripheral regions axially apart. The up

surface pPéferadhidingatt whgs aphiperemenia thgein. eed ]abtliogle%h@&én@tst)()fd]é)fsfﬁ@

truncat ed,GogesRROW, itdiifeN ¢RudXIR indbmbRaFHer@0 e AQTmA R MipRlidaa, QH slots
and a plurality of through holes extend fromthe upper ‘surface to the | ower
sur f ace. vEA@h cafmplas thyl hardnesst of taf walkbinsolple frateabl mashbg/ grezfesthat, eapd g ng

al ong the out &k &%&k%ﬂﬁhhﬁtnﬁﬁéﬁﬁds radially inward toward the device axis
to define a s an'initiral portion, an intermedi ate portion and a

term nal fyio h romthe
initial J@H'Le ?%Fﬁ?%g?ﬁ%ﬁ%t@%E&gfﬁéb%¥ﬂfg ity O%hEJ@?gﬁ?ﬁ%t egg%géierably
i ncl ude eFIGr rlst mgy ogprdefa Bisplageah@? aff whiemsdlutde &emwdngfaluwpstanke@ lootosa i n

whi ch th f th roup o alyi n | ot

| eng t h, %COI’I la er ‘i'f)éb {)ﬁ \’*atfi? 1nsoliuZ)§:eon wog%nu[“abﬁf qgli%‘l \Eé lﬁéfi %m%(r:lglng[e crlgecg | Ong

t he slotabengﬂh@ﬂmfhanmﬂ@sﬂwgnnupnmémmtbﬂBﬂpme&atabFM}ﬂbcmwﬂquﬁcdm

radi usedportjons in th ter port.ion of the s t ortions
bei g SpALRte POt b e e SRbY aPhob oyt i Rak? SN ST s

wi der t hand tilveludleo104nfibkird formet hﬁ thd infategihls afescribad aboredi Bt eddxbint i bher [ 0030]
Pr ef er abl the fi oup of slots includes a fi e of slot, a
econd LSV g cfirohth e St BPvell Gtkeitmibet O RRE B ors are
pr ef er abliyusaeBd eF BIG. ak QRgfiat Ednigpher@nil@ nal i@ned witer Boltihie pdrticae® 102, igiand
centered al ong a second axis perpendrcular to the first axis. The second

type of dP@red Rk Myerals Aeerilcabhvon Gl waier 1alebls BiflRamap Bt embeideha i s

wi der t hamn (A8 SbQhbWnidiia0104 Heoth&HIT: RBMbRO (i IO akNBisE1lkI8 tnatoRR. Of
slot. The second type of slot is centered along a third axis disposed at a

45 degr ed’ughymerep fhe\pediy spiybleppftisles a1y repdace gl caR @3t off e wairpeluby debrist sl ot s
pr ef er abliuhasuR Lol ok HSLAINAL ACRLAL 86nIDAL dohuniiTRbdEty t han
the slot wdth of the termnal portion of the first type of slot. The third
type of §D@bmngpW@iem@bb%b&ugﬁweed bet ween the second type of slot and the
first type of slot disposed along the first axis. A slot of the second
group is preferably disposed between the second type of slot and the first
type of slot disposed along the second axis. [0031] The preferred diffuser
el ement includes a third group of slots having an initial portion in
communi cation with a first type of slot disposed along the first axis, the
slot width of the third type of slots4widening fromthe initial portion to
the term nal portion of the slots. The third group of slots are preferably
aligned with the pair of frame arnms such that the second type of slots are
drsposed at a forty frve degree angle relatrve to the parr of frane armns.
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general description given above and the detail ed description given bel ow,
serve to explain the features of the invention. [0034] FIG | is a

schemat i cwoi2ew/o8sea preferred fire protection system [ ©@O0BA]S2H0/@R®S8i s an

el evation view of a preferred enbodi nent of a nozzle. [0036] FIG 3 is a
cross-sectional view of the nozzle of FIG 1 along axis H-111. [0037] FIG
4 is a detailed view of the | oad screw diffuser assenbly used in the nozzle
of FIG %001&@0383/1tlﬂe‘;1?e05t0|t§e B3t doRPIRI | e WhBWoRlb1d HR e 0302 $6Y ¥‘%1@§enF| G 3.
[0039] FIG 6 is ac away view of the load screw of FIG 3. 040] FIG 7
i s anot heyithcthe waigaynsolubly mdteiisid 04 éla&lesrérg@v@fd?rOlF%eo A 99[‘@dnrlqrelgirt@f ﬂee is a
detal | ed (chealh fife GhblWART £LSIRALNBRAGARGIAT I |ARLrACL G agsemDl y

of FIG 4. [0042] is a plan view of the diffuser elenént used in the
| oad scr @wvmtghrt@s(é% %dsswtbhty Toes, Rle@yatef ifsQRR|mawr@l mpp be Bresrfnérndb@ragefctr onal
det ai | ed r r

[ 0044] FI éb%?lqolioséi% %Iﬂgv‘gt%éﬁ?\%}ﬁg\%)vmgﬁsg()ﬂ Pée?]?{élg Llllb(r?%QJdr‘g%t%ﬁ%% nozzI e.

[ 0045] FIn@teribp tharmosb%—@emomnadnt wiaghe plfGS(tnhel tbe rahpcef O@ﬂs%rto 99.89 %use in

t he nozzle of I El 1 ) [ 0SS-Sect. I f, 1 he
nozzle o hlt: ﬁhelcgrﬁglgl% ne Iﬂfe tha GCZ???C%P%H%TE Sluéh gs 1%#% eg et 0b ank for
formati or%afoa%tbyf\fmgl&r elenment in the nozzle of FIG 11. [0048] FIG 15 is
a plan view of a preferred diffuser elenment for use in the nozzle of FIG
11. [0049901B] G. Thé séc@n@.c@hpﬁﬂlSntS?éﬂISér@ﬂ&is thel comtimfout pleselfol thesest colnporent  of

FIG 15 ng, line IVA- |VA. [005 0s |ew of
the di 1 adBr ourbbareieh o GuskBRatng Hanbbell HORT T sBaT0: 2R HhP1 %,
det ai | ed cyinpivicaf ZI(hﬁaﬂ bé ﬂislﬁ@ﬁededeﬁﬁﬁd’]jé umforl'ﬁll}Gn ths sedod® 5@ hpdmlefd 2209AFHIOB i s a
schematic of a Snmall artnment fire set r fire testing of

preferr e&naﬁId’fz‘I“g rStP@‘%)%%jrﬂptFﬁl‘t‘ia“%WI‘%e | r%léthVéﬁgst“in Yeightogp Ité’“@o%ﬁ]éer ﬁﬁ’e nt fire
set up f@bm d)ﬂ’eﬁt etk peeseft tarongtﬁ)he&reesdcdiﬁzbh@one{neowbtha Ebodmdis, 448 is a
scherratlc 0 pen S ace fire set up for the fire testing of a preferred
nozzl e. [@*EﬁSSF‘PIﬂIe@Sma& ¢ gigtribyted ig gﬁe“rﬁ’ﬁ??‘lﬁ’“&f’hf’é@ Bf* drersaad CgﬁP%‘SFnH? 8% i buti on
test set Wfousl Q8RB fohGughddt 1R FadPlefifrd BEnRe! Akh GQOrEl Mak Lofmpst@mid or

anal ysis of spray pattern of a nozzle of FIGS. 2 and | | .Mde(s) For

Car ryi ng sEaetive e idashicrbm SV ST acsHyah s the pplishing suslage, oF Herpagi & that

i1l ustration Qhe eeceﬁ@wrlr(ﬁlgmeﬁpme WBRGaeAla & i rc%n@ruehegﬁa59nw§1y%ﬁeeﬂ}seto t hat
enpl oys one or nore of nechanisns of fire fighting wth a m st

descri bedombowel difisesed fhsreem 10 is pref erabl y configured to provide fire
protection of |ight hazard occupancies. Light hazard occupancies are

nor mal | y [ nedhascand npamencas 280 nporiniladrsa stglst mdymaiscupemsicescinvher e t he
quantity é)@@/g{e an@od?b S ddobd, OfnisEBR &fuﬁe bp t\IﬁPIS‘I ngﬂa Oédlﬁl‘?e%c"ﬂukﬁaﬁcgi atively
| ow rate eat’ ease are ‘expect e Li ght hazar cupancies typically
i ncl ude buth arpelyrumthalne mw@dlfferentrmlyﬁlodllaodwlwgucai esipdeint, ivebich a0 flkcesier dat a
processin w1 h r.a nf or 0, ng roons,
hot el s, rrlgsé)ghiran e>é%r%ml:r)l %{gm mg}ég)t a%‘%ﬁ%‘”%eau %?15 el HEI%IO%H Tt u 1)fto%’s and
school s. pkdmgpr efm@nalvk pha@hehmtdmrel@phmmmfdhs ptblrymenq:) sk @ades dornofig bot h

| i ght hazard an ordln r h zard ci.es, din azar.d, occupanci es
o nor ] oA RuEaY Hee B aerLat SReBH ERGnEY B Rer RS L EREIEE Where
conbust i bb]lnpment $ncihmigher Al vlueg dahincicyheals i€ Mlrtrgkt o Destol 25 Jreaerat0el% @ hi gh,
and fi reayth noderate rates of heat release are expected. Ordinary hazard
occupanmé1 rcal |y include but are not I imted to the follow ng:

aut onobi I&gg?r Ki ng | aundyies, libraries, g nance areas, nercantile,

| abor at o AR 1B 87REE COPBYUIEL YN MBI, PRe Oh Aoks PPRTERYSs) , and
dry cl eamrelyaretthinPAibl@née @ﬁlﬁa!bfel fesfoanfhe def eB@R RBLMAL dah awaild, REarpANC es as
being into two groups: Goup 1 Odinary Hazard occupancies (OH ) and G oup

2 Odi na#‘}“lIﬁﬁi%rPBe Eﬁ%ﬁéﬁﬁl’@%‘“(’@-@)re“@q W‘&b%‘ﬁﬁé’ﬁ&lpé uggthang gsing gerdger
occupanciigscth, ahlib® BovPihoRid&r RICIIPRANGEAES S wMhRNAri6REBHSAd dRilbo} titet S | OW,
quantity of conbusti bl es is noderate, st ockpi | es of conbusti ble do not
exceed 8 brted spintionsand gigersippee RubLE Brge T Be BOlishing 9a¢ maHBahay dieiasidar e
expect ed.or (3Rt NF&AerkformSPrastt dr 2P Fdset %m%%@@@scb(ﬁ afdahit, ﬂ?)‘?ysgl@(gﬂened as
occupanci es or portions of other occupancies "where the quantity and
conbust i Ip'ply'phqpygfhe coHidenteBoxay evappitbe palyestary  polgimidash @plyaides k poly@efinsf
contents with noderate rates of heatrel ease do not exceed 12 ft (3.66 m
and stockpiles of contents with high rates of heat rel ease do not exceed 8
ft (2.4 m." See NFPA 13, Ch. 4 (2007). [0058] The preferred system 10
includes a fluid control center 14 fos controlling the flow of fire
fighting fluid between a fluid supply 12 and one or nore m sting devices
such as for exanple, preferred nozzles 18, 18 that are, alone or in

conbl nation vvrth one or nore knovvn nozzl es 20 and |nt erconnect ed with the

. . e .y » Y N o ~ - —— Y e



wor ki ng pressure of fluid to the nozzl es and when applicable, sprinklers.
Material for the piping is preferably any one of CPVC, brass and copper

pi pe, copporotwubsieg, stai nl ess steel pipe, or other matecirais2eauwioc@dl e f or
use in a mst system [0059] A preferred fluid control center 14 includes a
control valve 14a and one or nore of the foll ow ng conponents: a water
check valve 14b, a fluid flow detector 1l4c and a system strainer 14d. The
fluid supplyder %ﬁte@ a@o ae lfn?erthacfy%ftese% i1 o@lﬂ&MbQGEOIWnﬁ AMBGE Rad/ovat er
supply connec ion urd sup |s preferab sized to provide a
nlnrnunrWBﬁ€¥W§U§@F?¥@bWa¥$@ﬁh%ﬁxﬁt Ieast ten nlnutes and nore preferably
at least a thirty mnute water supply duration to the system 10. Moreover,
the fl ui dO%@hpl & may beappifciated tWhes® el thay ong nobaissi pebssRcyPrmeabiout 250
psi to each,fedhpeis SREdnDK!BE p@EfYﬂeﬁ@ sutﬁfaﬁéeefoﬁﬁlrlg tﬂeas@&Jnﬂgmlﬂ SiRERa@bout
140 psi to about 250 psi., nore preferably ranging fromabout 110 psi to
about 250 prisent gndie sapgn ohvb feeto 9P &? by abight andrile segordrnolmnzebic yebstadoe ey b o about

or osbur e PORS DyRTEhiay 1T IR VSuRG IVERF V) DBaRRERLCR P RTiLICG
bet ween tShlatfslutppflrymgzthara@toncﬂreompcmedt oanbe ptese:mm ére radge benl e Y éfler r ed
embodi ment hS_ 8§th8"§ H&Q?Ilﬂg thd ?nc]lr.ﬁmrg%l aﬁ)u%nﬁbci]'%%re%g %196@%{10 cg(grdgggrb

j ockey purrrfg con ste I'S pre era
provi de nghmm@hdadndmmamwnhauamdmeot@dtumﬂwMDnam:mmgupaﬁtﬁ)ar%h%obyno nor e

t han 52, 000 re feet. The occupanc de one or_nore .

conpar ¢ it S Gt ombPEert i P SR bR PRI EpE e BRGET B hat ¢ he
all the @ﬁ@amanoveaoaﬁd%dgrwmgmr@?més&h@jewapemnﬂonmﬁmﬂexeeﬁﬂﬂéheﬁﬁe 000
square foof maximum a single fluid control r i S believe

suffi ci erPPfyP]&“% &b‘tﬂt%?“t ﬂ@yr]tgeurfasea%m agdange gf é (A4 "["‘O@’étﬂf gﬁ)

downst r eaBmpéneh@ sbbdhdbob@itkic Gubse0¢ afay bd pr&ed 1ﬂette/\ﬂhge of 59 &t m%w ating
devi ces or nozzles 18 that are preferably installed in accordance with NFPA

Publ i cat iMsieheEAC 7esand cREpRomenyaad 2 Hifdgpobasric SEsGrICay BiRlcionkBPhC P8P ) | The

nozzl es 185 520, 90208y WRRhEo@RP &R GpsRt.NKkl ers 22, are preferably al
pendent devices tha¥ are installed beneath t he cerlrng C above a protection

area A agorﬁwaxrmmx%ﬁtt Lo RghnBRithatt &e dr%resptu@ﬁmewutgqrh?gc@b ggited. The
preferred ceiling construction is snmooth with a maxi num sl ope of about five

per cent élrenatyf%%to k3 gw/qeobuiegieter Higlnges Yedoroph tp 9. Shmetlaerar&tqom@reyswrt he
nozzl es 18,6RE P03 %9&@0@%&5;98%951 REDLAR aghYeRBied YR BNonRrdx&RMpRE IR and

si dewal | nozzles. [0061] The m st-type fire protection systens described
bel ow pr 6%dodé componde nigy drage taj andngs [hagfit 2rgpldr dradithatrgf thazeater ivsdihbanci es
of reduc O ~ hSty: rinkler
syst ens glgarttéfqﬁ glrtggﬁtfgg@%?%ﬁec t Eg%gﬁh@eégtg%\%gnmg?tglsﬁ& %‘F’ ggﬁ%&{é? e@%%d&syst em
conf i gur an ihemengaoé 1 deft iknédurtity of slropé hegdrbesalgme cgivereschlg of bardndye, 1ncrie<tuaﬁ | ation
of: (i) tamall?lr efn 1nc?9mea}1 dther 1§1t su@ ZZ 1§1t of(sh r%h%rrgiges rl%fu%r [ gp sh 1% (El ssI n

conbi nati‘on wth K 71 es t erred Ro

conbi nat i50uniss t)ﬂtshkmdwrdnssrsretnmuahmno[fd)ﬁlﬁﬁa]y Hemppwaa&dplemupm trétnblﬁomngf)ﬁl’ red

system 1 t he ng zzl 8 nst IIe and onfi ed so a rovi de

7 r e o ot e Uy iy B PG theBl BBk b erdlrlnigefs
pressureh@@ﬁ&ﬁnﬁ@ﬂ%naﬁ@hﬁ&rkgyuiDmDHEEFHE@h&k@fp@SﬁﬁﬂﬂfmﬁﬂﬂégﬁahwhﬁlX < 500
psi.) nozzle ¥b§g épﬁg @%e ar@a ﬁ%r nozzle that is preferably over 132
sq. ft fory 8%8 TUh CHURRIPS: fHGECORG PP RS R GGG 2hei ght
of about jsevemageRf@ehe wareretremabllematadaﬂeroftﬂeamfsee@mlﬁoh@ntf Aghin, Argfyerabl y
about nine feet ten inches ft- 10 in. ), and alternatrvely about ei ght

feet andiBREciysd tha&ttrélrftere%aﬁar@ertmay b g e B bRk foet) Hiss of gore g n

parti cul ahrad@kiaNBe @ oHRY 8¢RI AFRBssPREILGRE bl kh18Es dnll McrdiAngaBetinOfMcRadm Ni MUM
36 square feet to a maxi num 256 square feet. In the preferred system 10,

t he nozzllewitpgsharehgydress ddyniys Qféb‘ﬁﬂe BardpesstNanits of %O@Jﬁﬁtnysﬂezc dn éurrhsr: ated
about tNexAGALPIACYeSR B AeHShiNRaR PREURLS Gl Y Al d G SR B L e
systemthat 1s the greater of the nost renote five nozzles or a Wydraullc
desi gn anesalubkndterepl bethovlieshcehronento00 sq. ft. to about 1044 sq. ft. The
hydraulic demand is further preferably defined by the ceiling height of the
occupancy and the performance characteristics of the nozzle 18 and nore
particularly the coverage area for the nozzle for a given maxi mum ceiling
hei ght. Accordingly, the system 10 and its preferred design criteria
provides for mst type fire protection wth a reduced hydraulic demand as
conpared to m st systens that use theéknown m st design criteria of
hydraulically designing to the greater of nine nozzles or 1500 square feet
as specified by standard setting organi zati on such as for exanple, FM or
NFPA and/or known sprrnkler systens for confrgured to protect srnllar
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remote five nozzles or a hydraulic design area of 900 sq. ft. area. In the

preferred systeminstallation, preferred obstruction criteria provides that

t he maxi mun2osvd7sssal di st ance between a vertical obstrueCiras2@aod2ake

di ffusing el enent of the preferred nozzle 18 is fifteen inches (15 in.) at

a maxi mum hori zontal distance fromthe nozzle axis of about seventy-two

inches (72 in.). A preferred nozzle 18 for use in the systemis shown in

FIGS. 2- 16018nd aAgs&r hbeashbvenic 4Rl ak lhphediaw ﬁlﬁduzdoﬂ didsStutidd SMhSvaAdoluble

Application No. 61/193,874 filed on Januar , 2009. [0064] Another

embodi me MRl PRESs S thembe dornied witinede eptﬁlﬁueﬁ PRRee it Rade Syeh PAES BS| gn

criteriah Piaviie ihshely ReoVeh i RIALSALL il Rl & L@k BERAEn AR

ordi nary hazard occupancy having a maxi mum ceiling hei ght about

sevent eerhef gage @hdl Onprnemeters t%@@%rrmyromtefSt 10- n@OmnterSTt@ele?egargwmeéqm tleria

Tor e, sPeghibbgld Yo MEKIAGR LAk i IORELER AREAARED dnREIPAIN L

ceiling at a nozzl -1 o- nozz € spacin ran a m ni num si X

f eet - by- silkrefthat 18(6690f8tselext66 pfessgnce bbHa vzaummscrmtmz sp@ualnngtfbémgdht cab@ the . x 12

ft. Accor s fefi [ e rea per

o7zl ot Rl T BF bl PAERUERLES AF b BB B SREHRNG SR BT o

about 144lissgutidit ofppb¢ waez xcbleble U&ttermgl aﬂm Ib'ceps pe dfeerptrcedma];eza heecld8ed waret Nng a

Kf act or of ferabl l.es m 3 ef erabl y .about 0.6

oo pei+ 1o SRGRH L Bt i dp duP BB5ge giainRott PGk PhF ) BPRbRy

pr essur e immeliaRly alfagent ftHeQﬁSlreaanﬂlolﬂ deniin bt lfﬁtthl{iortldkﬂ)f[ﬁSd pord Sur@cd el i

pressure of abqut 250 wat er demand for the pref red )

pr ef er abl %anpé?‘i“g%fot}\tft‘ﬁtg‘fer‘té’%ﬁeﬁulﬁtﬂrﬂj Tt ght'ne Rﬁléggr“éi%&‘iag?n-t 1@%/ E“enand of

t he syst emiskihg s16rrphefemed| e gekl Mathebpitditea tyolhk GWMtdIGinSIlhIE hiadrial | Jn t he

greater of the nost renote five nozzles or a hydraulic design area of 900

sq. ft. &AEHOROYherr RARHGIGTURTYCRS PrPsegt lﬁéh@rttﬂpfthea%tﬁlet By PEEC K 2apbPe

particul ahbire bl tine defeclel- wardrlihdoldbNEmAe At REmBk o NBHSPSE thé BoRIef drvgnozzl es

or a hydraulic design area of 975 sq. ft. area for a maxi num cer | i ng hei ght

of about PPRi r Fathsrpeet whisel pawsiclss jgeer disdaread |fipnn thef substratg being aelished.ithg t he

great e QhrilienfiSko hEOREGLd A :NFAE BOmLLyafty UGB CerlPSLIAR 1R SR0T 1044
or a naXi mum cel |ng hei ght of about seventeen feet and nore

part | cuI ditnajly 1epofnt expssura thdpptee @isbiuhly thatprdhtsayb et yeveh cabelimentarprévdd  and

sevent ee - r.ol,at t he

af or emen'?ll1 f?)eﬁ(glﬁl ph#s%%le |g§{1?sﬁ?ﬁggf)ef See?ﬁelgﬁgsé/eg?gln@l}ﬁ rll)gt Igt !dgcnéoggnrug erred

obst r uct ipbasecofithegpdlishipg pad. des t hat the maxi num vertical di stance between a

vertical obstruction and the diffusing el enment of the preferred nozzle 18

is fi fteéOﬂli9hc hds n{absfactnrijg atCNéP nab@frthimembmlimm al fodh sheafisecdrponertthee nozzl e

axi s of ab t i ne in, ) r ef d nazzl for use

in the sysater kgt }lﬂsa?s { Howi i n Efafgl niﬁt m ergg qeécgrltgl thBerlsocngétﬁ d nh US.

Provi si ondlervisplcbmbihid wilNothe Gihdahdds &ﬁrﬁ:,rtaf i IIEd;omlﬂ ckamplas,yth, waZﬁOQ)lu‘t{ld)OGS] I'n

view of th ove de ncrrtera fer tens usin ozzl|l es 18,
o "ahi o) S Ao b Inferraid d B BEEaPERREE SRR £5,
psi.), pnef ﬂjbﬁbitfydlllrﬁig p@ﬂlﬁﬁﬁgﬂ’Bot(‘t@ﬂ)l?ﬁlepﬁqtl)tnsfoﬁlbwmmmﬁlﬂs of &t firyt pembbcat
protection for, ac%eraearea élethat |sg ter thanéBZs

per nozz["&Y pHaRady 5 1cgndigened up zrcgtfro terpperatiyg 399 Buodigyy sy sxpple-dhp y a
Maxi mim 28[bfe Gndfihsol@¢ nf@zalsof A6 f[f&tséon%ﬁ&ft&hdynge dﬁtfd cleﬁlowhlgteemzl es 18,
18" provide an effective density of less than 0.1 m_.sq %freferably

| ess t hafUBRcgsYPRicshrying may geryr ﬁbt‘“'élpﬁ‘ia@ir@rl%lll%/raéged%ﬁﬂ§(?rte9‘aldf)leb viebh about
0. 05 gpm8@-cf ﬁlcluai'ﬂg afl- \@ﬁtegﬁt‘ﬂ Slrenfehts dPQR SurthBrnRROtdRRRe ﬁﬁ?%@étﬁ%@&r of the
preferred system 10 the design criteria of the system can provide for

|i ght andewrvinway yo haerabM howss uipalnéipe pilovabessi o iperompite fihordie tgsamty has a
conpart Mgt fheHhdiolt AEREXGEMY G JAAbnSAUR EuhfiRt o Adklanat |y, the
preferred system 1 provides for protection for I'ight and ordinary hazard
occupancicempletshefa br awaicllihedystvampargnh nmaxi mum cei | i ng hei ght of up to about
13 feet and nore particularly 13 ft. - 1 in. The preferred system 10"

i ncor por 4091 a detsawe kmbpdikivaianatnlossy kepprR@, ofsthe hwages sblybleepaiaidl enayt bee AMR4

AquaM st a

dr af t dat g{lgssﬁ%lfem)g}t%?@?% -}I;Q$E§§%\A@ %%?Ef tdal(v o Gf\ﬂ? @R}%&ype %dﬂt\g{&% (b)frt'atl C
(C osed) (Draft 09/22/2008), which is attached in US. Provisional
Application No. 61/193,873, filed January 2, 2009. An earlier version of
the Type AM24 data sheet, dated Novenmber 1997, is also attached to U.S.
Provi si onal Application No. 61/193,873. For the system 10" using the
preferred Tyco AM24 as the know nozzle 20, the devices have a K-factor of
0.64 gpnm psi'/ 2 and a m ni num operating pressure of about 100 psi and
pref erably 102 psr. [0067] Accordr ng to the pref erred desr gn crrterr a of

o o o, o o o o, "



sq. ft per nozzle. The water demand for the alternate preferred system 10"
is preferably defined by the greater of the nost renote five nozzles or a
hydr aul i cwoesiogissrea of 900 sqg. ft. area.[0068] The pr elC&rusea0/020081

nozzl e-to-nozzl e spacing for the known devices 20 is preferably defined by
the followng preferred criteria in the absence of any storage: (i) for a
G oup 1 ordinary hazard occupancy (NFPA) beneath a ceiling height of about
ten feet \anduimeR@niPAS teHAITahY/oP nhdchanl@1 idleand REHAZ Zl1@ashRicNOZLLBrafiRAC NY
preferably ranges froma mnimumof 6 ft. x 6 ft to a maxi num of about 12
ft. x 12§movahal theovaepilihle corapangnta bdlmataly £ he waterisqluble mateigl may bgy . (i)
for a G i VPGS bene (W i ght of
about th?ér%?()e\;ekﬁﬁ%ggagérq)éla%%éparti cu g)ré? %/%ge%%t? -1 iﬁ%}.bat@e ﬁlgﬁ)h%lzvglgleupr?b nozzl e
spaci ng preefreitabphy be aapgessiated chatadissolyiipmef dlfe afer solublg matertad neayndgsd trum of
about 10 : i ri. - j - 10 in.;
and (iii )et‘éoé‘rﬁéé)}g&a%h%s%ﬂ%? 5?%3?%%%@?E‘%‘*&%ﬁ%%%%@“()&ﬁ’%&%‘aﬁéﬁ %I{eht‘ a ceiling
hei ght of ut a r 1 ] r. t i le to
nozal'e optIRg" Sl CEl AR R AAM S ALK, bl Fohlbu MiEnRAZ

maxi mum dfanatigupn OMPY of mici@ldctroniadeviensraed panitorciuétar ivgfe® hay, therefb@e b x 9
ft. - 10 in.; Lv) f okl zar \NC NEF

peneat h S RaPRisg i gl SR G A TR IR B aREFURAIE LY 15
ft- 1 inatB02arfozzdogpboenndizk liwhgipaoi kgstpwefleyeabbytwoamgesals,r@m a whicti mum of
6 ft. x 6 ft. to maxi mum of .gbout .8 ft. 8 ft. .and nore particularly 8
P s epning 8 RadTBHL TR SoBR8ileniluingautatt oL RRLTRIBRR R rB 121 Gaes
al t er nat encttesli 194y glkdé tretuida of osnsisher protidengaat G0# arneyondaymipttdnu demiistignar y
hazard storage. In such an instance the desi criteria preferably provides
nozzl e- t SORGEPLRSIPALTHY SHRYAnCH ’%ﬁB\%aEPéWf@g“g P%‘“‘Fﬁa‘ﬂ%e R RN

storage amstfoll RUsid édnlpoh&its & GhRMR Aty gidnadnyigh@dedsd30se Gt Yhe( NEPA)
beneath a ceiling height of about ten feet and nore particularly 9 ft- 10
in with $PYPARYAEL édﬁﬁg‘ﬁenﬁh‘i‘f%épé]l*ﬂ CRMNZPS FECoBd FaRPORGL 9 & ?MPpl?aél\ﬂP% a

cl ear ancendfbedbiaiél whoR theBisi cdntRndREAY EnkOmPORBIEMSRAGE A8pRiRTBh@RyY ranges
froma mnimmof 6 ft. x 6 ft to a maxi nrum of about 8 ft. x 8 ft. "and nore
par ti cul apymipahe geprd compopgpt. x 8 ft. - 2 in.; or (ii) for a Goup 2

ordi nary hazard occupancy (NFPA) beneath a ceiling height of about eight
feet and [PP2E pdpone araamils oforming ghe polighing pad.dhafest semeengalix FeRiMIAGRGht  of
about i vef @etmdiéiald one o thibliswad® sG8bik RS QVHIRd dnil L SR@RRANOtRBRANL three
feet, the nozzle to nozzle spacing preferably ranges froma m ni mum of 6
ft. x 6 fcompeneat maxbererredt assbpaymer grecurser Sité the magld. Mpsarganrd/ordghaniy about
8 ft - 24n. 1 i ] : - alte L{rent of
t he pref éllrle;ﬁebg)%g élé({det%t %%Qid{} ﬁefgcglggt?g&rl]é éc}lg%{l g téef?;t% i r oer\;llzgtlt'a&sn %ng% ¥ F{Ogﬂ?ﬂ%%ge

or di nary ohdraolynec puparsey Iprothec eiaopld, thediitchmpérenoogupacvopited svidh the

conpart ment rotection area exceeding 1024 uare f . Addi ti |1y, the
o o or r eq S5 BRPHRAL AR B S SR PEAP i RN un B PR 8L
occupanciogerbien eatdferedi ihiong sioltbviAngeln steexinay e eaiddrstngl heh ghites whire ahe may
exceed twenty feet. The .preferred system 10"' incorporates a net k of
enown aut e eSS k ButYS i diag e AR AR R EoEdh oo

TY- FRB Sppplisli@r of pessuiky COhe Jdrenk oanponpenaenbe apowak tesadiddy ewldieiwnhand
described.in.the technical data sheet is entitled, TFP670. Serjes -B &
TV FRB. 10 TR OB EPRGHD heBoaatt St aRLi Schhier RS 14F cads

St andar d s§pgMifgkaiResponse (July 2004) which is attached in U S. Provisional
Application No. 61/193,873, filed January 2, 2009. The automatic sprinklers
are pref ¢oe2Bly sabeedntshprnel hodsih & dneckainpleast aqndliRRICE vding A pYliiinglgad fbor t he
system 10" using the preferred Tyco AM24 as the known nozzle 20, the

devi ces HaAywical &[efﬂ%?@tcélr Plgpargiian W@p‘?ﬁ 3p§‘ib/3tr"’2‘? S‘Hifaéf:’efr‘salﬂ)‘}lvra?‘?l leﬁh(;bé‘r' , and
a maxi minmePpepbdfalNBaP RSS! Ri®belckdoniP devictORil kerhesRLELNG atess, tiR@udkef er r ed
design criteria for the system 10'", the preferred sprinklers are used to
protect pelafehapiiymasot. sSdvaanataly Beet alyy. oot e giagn paricylapdbcent
(309 of 1 AgiafNb bk PoGAEP ALY CRNbiEY RREIECHRCPR R8s of s IRFRLMIiRGu@fEd 1S
preferably protected by one of the preferred nozzles 18, 18 as previously
descri bedllivaluge et drroeeniyi infthe Frage of ASP AI0P Rd Bris anctsyed pp e &218-07.

requi renents. The design criteria nore specifically provides that the
sprinklers 22 are di sposed beneath the ceiling at a sprinkler-to-sprinkler
spacing that ranges froma mninmmsix feet-by-six feet (6 ft. x 6 ft), to
a maxi num spaci ng of about 12 ft. x 18 ft. and nore preferably to a nmaxi num
of about 15 ft. x 15 ft. Accordingly, each of the sprinklers define a
preferred coverage area per sprinkler that ranges froma m ni mum of
36square feet per sprinkler to a maxi num of about 130 sq. ft per sprinkler
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(<175 psi) devices area used to having coverage area per nozzle that is
greater than 132 sq. ft. per device, preferably up to 144 sq. ft. per

devi ce amdorroan7gdoef er abl y a maxi mum 256 sq. ft. per devczas2@one@sural and
installation features of the above-described systens are al so described in
draft data sheet TFP223 1: AquaM st System (Performance Based Design) Using
Type AMR7 &AMR29 AquaM st Nozzl es For Protection of Light & Ordinary Hazard
GCccupancicfferstbsahiles bR 1%@9§ﬂsh(ﬁ'gtfﬁ’%% be )a%MQH ahylisclie! A BeshplQ oplical
Provi si onal Patent Application No filed January 2, 2009.

Accor di nglays. crihedeary jtibes.Hiat panst élSB]éY é%ﬁ%e%r wr whiele gemiching cipgsipbot i on

devi ces liPGRrlOhad REaXRIMQ Ui LOMARS Bpbidbe ikl hor Lndloze) £ of
FIGS. 2-10 which i's to be ctonmmrercializ as the quaM st 'Noz

descr i bedisg|comporeng §0mm’éml§dZ@|0é ngfre Ry@as, atiqastlglevﬁfl selld lms%rSt 16 vinger soluble

conmmer ci i e known
nozzl e O?Liﬁgﬁ %%ﬁg%ﬁmﬁy%g g%é%mﬁé&ﬁ?gﬁﬁgh% emgﬁhgéégﬁﬁlk%é%glb | e
sprinkIeﬁsﬂdeERBn@pmmnkkem9ﬂagﬂmnm@dnamdwmd1ﬁhemnabw5mpm¢wpdhyﬂp®e§erred
nuneri cal,,yal f rating.pressure i ce in nd wat er
Gonmand. - ALY o8 B g ACHCL PR BlrbfloheBh SR g BRI G RO T BN
varlablIuquDhmhhewmh@ﬁahmad:maﬁﬂeﬂIﬂmbnmqmsﬂ&ﬂapnpa&hedmyhemmme@ﬁeferred

mbodi ment | h | t ant t ffi
Sr ovi de. thiaget g ‘}é‘fret{“ir/ie) Bsty bﬁrPS ‘%ﬁ ?’%gpsfﬁ]dafaﬁ?@] 1%%?? "EAYERED
CHEM CAL -cMgé:ﬂMHirﬁﬁLoﬂjlﬂqél‘sﬁlﬂlr%ﬂnﬂ]ﬂldﬁﬁf@p@@&ﬁthReﬁlﬁfrﬁﬁ clarih® phehakede. It

Applicationg [0001] |ication clains the benef of the
filing dé?aéi’&fapﬁe%!‘te‘gﬂ%‘i%%i’ %F‘y %% t? BWl%ﬁ‘?‘liH%d&MChefT}“F%M%]ﬁmf& uary 5,
2009, thedneagibngs pefishiMal ch are incorporated herein by reference. Field

[ 0002] The present gisclosure relates to polishing pads useful in

Chem cal {df2ahaniteal fd?ég@fh@r beefiph OCB)erdlf n@&ﬁh@@ﬂ@lmwduﬁ@tﬁmss akeh ot her
surfaces such as bare substrate silicon wafers, flat panel display

screens é’ﬁ’c?e%‘fﬁ fog B‘Frp‘@%e%@%‘uu%@%}% riotiigt | é%d] o by e’é"@ﬁfth"& RE e hestadps
p0||5h|n@a&k@%xﬁ@%@?imﬁ%x¥&hﬁ(ﬁﬁkﬂéi§&ﬁ&&mh@® trh ki dalfbnRl ahd @ghciehd T @

| arge scale integration (ULSI) circuits has resulted in the packin of

rel ati velae mﬁlbledwglété@? ﬂilena@ﬁﬁma@?m&r BasingRdyl Ganthe seppe ot Bic BB
whi ch nameﬂ§QQ§§h;@&ﬁmgﬁgﬁggfmg@@rees of planarity for the higher

resol ution Ii1thographic processes that may be required to enabl e said dense
packing. In addition, as copper and other relatively soft netals and/or

all oys are increasingly bei ng used as interconnects due to their relatively
| ow resistance, the ability of the CMP pad to yield relatively high
planarity of polish wi thout significant scratching defects on the soft

netal surface may becone relatively critical for the production of advanced
sem conductors. Hi gh planarity of polish may require a hard and rigid pad
surface to reduce local conpliance to the substrate surface being polish.
However, a relatively hard and rigid pad surface may tend to al so cause
scratching defects on the sanme substrate surface thus reduci ng production
yield of the substrate being polished. Summary [0004] An aspect of the
present disclosure relates to a chem cal nechanical planarization pad. The
chem cal nechani cal planarization pad may include a first conponent

i ncluding a water sol uble conposition and water insol uble conposition
exhibiting a solubility in water of |ess than that of the water sol uble
conposition, wherein at |east one of the water sol uble and water insol uble
conpositions of the first conponent is formed of fibers. The chem cal
mechani cal pl anarization pad may al so i ncl ude a second conponent, wherein
the first conponent is present as a discrete phase in a continuous of the
second conponent and thewater sol ubl e conposition may provi de pores having
a size in the range of 10 nanonmeters to 200 m croneters upon dissol ution.

[ 0005] Anot her aspect of the present disclosure relates to a nethod of
form ng a chem cal nechani cal planarization pad, such as the above pad. The
met hod may include formng a first conponent including a water sol uble
material and a water insoluble material, wherein at | east one of the water
soluble material and the water insoluble material is forned of fibers. The
met hod may al so i nclude enbeddi ng the first conponent as discrete phases in
a continuous phase of a second conponent, wherein the water soluble
conposition may provide pores having a size in the range of 10 nanoneters
to 200 m croneters upon dissolution. p0006] A further aspect of the present
di sclosure relates to a nmethod of polishing a substrate. The net hod may

i nclude contacting a substrate with a slurry and a chem cal nechani cal
planarlzatlon pad, such as t he above nechanlcal planarlzatlon pad. The
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attaining them nmay becone nore apparent and better understood by reference
to the foll ow ng description of enbodi nents described herein taken in

conj unct w0 20id183che acconpanyi ng drawi ngs, wherei n: Fl &TIiUuSao1olokaest r at es
an exanple of a first conponent including a water sol uble and water
insoluble material arranged as | ayers, wherein the layers may include
fabric; FIG | b illustrates an exanple of a first conponent including a
wat er sol uble and a water insoluble material conbined to forma fabric;FIG
| c illustrates an exanple of a first conponent including a water sol uble
material in the formof a particle digpeyisgsl in a matrix of a water

i nsol uble material, which may include fibers; FIG 2 illustrates a

Cr oss- seaivhLn @fimadisexanpl e of a chem cal - mechani cal pl anarizati on pad;
FIG 3 illustrates a flow diagramof an exanple of a nethod of form ng a
chem cal nmechanical planarization pad; and FIG 4 illustrates a flow

di agram of an exanple of a nethod of using a chem cal nechani cal

pl anari zati on Apaemickerheihh@echl PRESIAREA S, {HYPBIng:The present discl osure
relates to a product, nethod of making and use of a polishing pad

particul arly wsgftlcompénchhendeligiy Galyvalve GbRBicCabmpsadar istatja@p ihsMRle of
sem conduct or waf er substrates where a high degiee of plaparity and | ow

scrat chi F§MBLER: cHiting acpplphiliy) in Retcgepfeless |Dan thay G b s wile 2 and
di scussedofhpsdidifrandat R dnber (P wRRH sABe IRY whRf nkslenia chinpsitiotl s€4t € phase
or conponent 210 conprising two or nore conpositions each exhibiting a
d|fferenﬁ“%ﬁ?@?m§émﬁﬁﬁnﬁﬁ9 fikgigagd second conti nuous phase or conponent 220
conpri sing one polyneric substances or a mscible mxture of two or nore
pol yreri c sub’s‘ts%ﬁ%%@mwéﬁ VRaeingsAid FrptcompaRfat SIESHR & e plisgine?

conbi ned cbhlidubgs PAthi@kedli IcBHBoReAT bR s dy LB éérh;%@ﬁon B3 Glops ed
herein. In addition, reference to a mscible mxture of two or nore pol yner
conponenﬂ@wﬁ@ﬁsﬂh@f%b@@ﬂ@ﬂ@@ﬁmﬁﬁbn@ﬁmﬁyﬂbﬁxmﬁw%¢@@@bd as that situation
where the two polyneric substances nmay conbi ne and provide a conti nuous
phase toZ2cont dhtrpachel ¢lpinsi, wharpioneidtwaiey sohblegiogmpoetien pq’m@fé;es pdigadibet n one
enbodi ne t erial
and a varny TSel o SRy EAERhi B RN IR Bpd R E5! BE TR Ber
form | nfdengorandabiierent s, the water insoluble mat eri al nay al ways be in
fiber form Water solubility herein may be understood as the ability of a
gi ven suBst andke pal diclaire dswhauein sdidfdbyic di ssmobeeeni fabnivat er . For exanpl e, the
substance may have solubility in water of 30 to 100 parts per 100 parts

wat er , iﬂcludThgpaibf@ahuéswaﬂdnBﬁdn@mnnp@bkh@mebnﬁmandnmi@s@Hﬂﬂﬁﬁﬁrtine
frmn5 t ] in.

ot her o 31 p AR BEEPRPswid BELLEL ML gk BBy ARGl DEHERPIAS STELT - om
t enper at ursecond fatic @eh@seid Bt andnpe@ndfapriesarafyéed. upon exposure pressure or
mechani cal action over a period of a few seconds to 360 m nutes, including
all val ués andh¢pmi@m®mn5lw%@mEimﬂiﬁmmmdMMmemmmubmb@nymmawwbEMadhieved in
g;gggl gf‘{?artlcfés anci S&es\gr ?I‘gllgsa a%to;ljlﬂo r(%Slgr O((I:OeII%pI‘Lf%S a mat 1X 11’1 Wﬁra1¥ é}l(? wate Seor?ﬁ)glﬁeo(l')lfs t he
first commmm&mmemawammdlude one or nore of the follomnng. pon (vinyl

al cohol), poly (acrylic acid), maleic acid, alginates, polysacchari des,
poly cycléodexthé psd aasrdied to ayy s@l diSclainspd ihyowhss,awnithiran sdiérwvatat sohese

t hereof . Water insoluble nmater first conponent i ncl ude one
o hror e’ R RBaes e TnudkHEs Selund dbnb ot bR orig ety We¥hor of
rayon, palcyphst),@@ly @otyypheny imasdit héidealgiaites, polysaebhuglidey pogndytcloasiutins ad her eof .
The wat er |nsoluble subst ance herein may therefore be understood as a
substancé“%Hﬁ?aﬁd§mgwﬂﬁ9éwd@5¢ﬁB?TV?QRF%E is less than the water soluble
subst anc not above. For exa { haye a water 30|Ubl|l that is
| ess tha H%BP f@° fo any ‘ffﬁla‘ﬁr?r MR eha e gpid 11610 e wat er
sol ubl e M@ral abm@tiseé Be b mdfe KlhSLAICtAeTANPONER gfasay chﬁ’s‘(s@n@ﬁb@ pOledi@l e of
the foll ow ng physical properties: density 0.3 tq 3 gnicc, |nclud|ng al
val ues aﬁﬂyﬁﬁggéﬂéﬁ¥§h%ﬁ@@%@ﬁwuéﬁﬁlﬁhwa @Pﬁ%éWHﬁ@§@n6¥mi§m§W8re A to over
60 Shore D, including all values and increnments therein. Simlarly, the

wat er insoluble material of the first discrete conponent nay have one or
nore of the follow ng physical properties: density 0.3 to 1.3 gnicc,
including all values and increnents therein, and Duroneter hardness of 10
Shore A to over 80 Shore D, including all values and increnents therein. As
may be appreciated, in various exanpl®ms, the hardness of the water
insoluble material may be greater than, equal to or less than that of the
soluble material. [0011] In sone exanples, the first component 110, an
exanple of which is |IIustrated in FIG la, may include a flrst Iayer 102
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Furthernore, the water soluble particles may replace all or a part of the
wat er soluble fabric. That is, the layer 102 of water soluble material may
i ncl ude bwohlowatessesol ubl e fi bers in conbi nati on wi th waCgrussaboiogt
particles.[0012] Wth respect to the first conponent, the water soluble
material 102 may be present with the water insoluble material 104 in the
range of 0.01 %to 99.99 % by weight of the conbination of the water

sol ubl e and wahepad ReQUMBIE alPERIJf Rlafins BHENAY, WhedehSalddRE8MHIRbmBornfo DY
weight to 0.8 %y weight. Thus, the water insoluble naterial may be present
in the rapdelepfong @1mge gatgiabosdeckyd {flemghe FPuR Hendvinsi Happlssrmakhe wat er
sol ubl e rol her| : the.first ent may
e present T ey Ine VR SRS, bRb o SHENGR ISRy gREVBICE L ARRRARET:  on
of the fipplpleling pskeunidics mepordrnimethapndites polyminylhehlorgag@olyfingl dcaotso 0. 7
Yoy wei ght.. |- ent 220 serves as the continuous phase
for the P%?g%ggéﬁ%gﬁgﬁ?é@%ﬁﬁﬁﬁiﬁgﬁg?s present as a discrete phase. As
thereforeg ill L E i : i spersed
ol ati vely uni PP EEle I By e T B o as
t hat si t uatdudematibrst @voanis@blatwiatee ingolgblpinlagarialsei ght or vol ume of the first

conponent nmay be present throughout the second conponent. In other

enbodi nerts, Thepid asprdognoome mne maylapes ditsongtbtit wlbréin stidevatonniaubbus phase
of the S%?aﬁéﬁ%}]Sﬁfﬁﬁﬁﬁeﬁﬁmﬁl‘[e%?ﬂar‘éﬁ‘&é Qf?o 90 Syel ?6 %H%%én& fi§q R@dpg OF 1N a
manner suc a e Tirst conponent is selectively provided near a given
surface, cempbneasexhibés pdlurginterdasines at &) Siofre Ahe opad0 Shoretthat regard, the
second component may be considered as the continuous phase, with the first
conponentlldi spenskal ¢fffemanga chd@idad meTheniabglomdizaemped eHiny220 ofrelinisnic| ude a

single pg&¥ rﬂﬁmsugﬁkance such as pol yurethane, or, as noted above, a
misci bl e mxture 6"t or nore pol yneri c substances such as pol yuret hane
having di ffergnf, physi fal .andchem Gl RLARSIL! Shudhlehyale alsg et er

i nsol ubl e. Again, nlsC|B|FHP9 nmay be URd&rstodd™as a Fel'ati'Ve y Wonngenous
m xt ur e, ipobbtdimgeréal;zadt | nuous phase, wherein discrete phases of the

pol yneri c substances form ng the second conponent may be present at |evels
of 25% by wei ghteddingl @gkfisi cbinporeecandisaewpdnentin a aaltinadivephadel ofvalidies and
i ncrement s ig t he rqpﬁﬁ of 0%to Z%K'lsuch.gﬁ Oné@6to 4. 9% etc..t 0015]
Accor di ngty" £hEPEERY e‘&?&ws&b%‘éfﬁtfr T HEI U P BHES R o e 8 81 Y Bt Hanes .

Pol yur et haige os Ubsdnanees s 000 abr@ndt@s up@rdisomtibhe second conponent nay

i nclude, but are not limted to, pre-polyners of polyurethane reacted with
cur ati ved2. polrjamethbéoeclsigsi Infurtisednipéising:nj ecti on, extrusi on, bl ow nol di ng
or RIMoperations, as well as various solvent and/or water based sol utions
and di sper si opsnc®tngpolldasr £pbdioe of J4ie waak issloblagnddatil smbédded Mayaidbaond ncl ude
or consist of other thernoplastic or thernoset polyners, such as

pol ycar b§RAPE ol ysul f one, pol yphenyl ene sul fide, epoxy, various

pol yesters, p i m des, ~pol yam des,. pol yol efi ns, pol yacryl at es,

Dol Yoot by et AL PRCERR SB610 dlyitiehi by Reduet Jo Goragt Yaf et w1y or
deri vat i vesp&itidarcoa@aedsyunmastsitef addidcbavensdtikl&lmpokititRYohgisappEeehdat ed

t hat where nore than one po”yneric substance form ng the second conponent

i s presedtber apdppid dirst gpd spqenq besy s toamedintot 3Py t he second conponent nay be
present in the range of 1 %to 99 %y weight and the second pol yneric
substancé4nayTB%mﬁ%@§@HW”Wﬁ3tW@“@&ﬁ@@ﬂ3¥w9©@GQEWqW§P@h?Qto 1% by wei ght .
Furthermore, a third polyneric substance form ng the second co nent may
be prese&?'inT?%ém?%%bgfBPyIm@M#od§§“9’bﬁhW%ﬁbﬂg’S@QFH%S%%GHWHngﬁﬂgbnent,

i ncl udi ngombbsitkdl YaspRRE d MEseMBiRt forhher @i first ASGRr dhdighi, WheF BN €, a
first polyneric substance may be present in the range of 25 %to 90 % by
wei ght ofORRASIEBCEMPrsendorreRd Rad famiecheropdifahmsrind ssidolsaatk ssrald be
present igbdchgeiargg of 10 %to 75 % by weight of the second conponent. In
anot her exanple, "a first polyneric substance may be present in the range of
5to 90 % by weight of the second conponent, a second pol yneric substance
may be present in the range of 5 %to 75 % by wei ght of the second
conponent and a third polyneric substance may be present in the range of 5
%to 90 %oy wei ght of the second conponent. [0017] The second conponent may
have one or nore of the follow ng physical properties density 0.3 to 1.2
gm cc, Duroneter Hardness 30 Shore A to 90 Shore D, and conpressi on nodul us
of 10 to over 500 megapascal. It nmay be appreciated that, in sone exanples,
t he second conponent may have a hardnass that is greater than that of the
wat er insoluble material of the first conponent. It nay be appreciated that
the difference in hardness may be in the range of 1 unit to 70 units of
shore hardness along a given scale of hardness, including all values and
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material, pores will then be formed within the continuous phase of the pad.
Such pores may have a size of 10 nanoneters to over 100 m croneters,

i ncl udi ngwal2b1veEBises and i ncrenents in the range of 10 mamarsea1e/020080 200

m croneters, 10 nanoneters to 100 nanometers, 1 microneter to 100

m cronmeters, etc. This porosity is now selectively fornmed at a | ocation
where there is also a sel ected presence of a water insoluble material. That
bei ng thgecasene thendaobi SRy N@e RAc1BInst DE upfr)ﬁ:%wmtz nSeInOsHd Bvaddr! @gbid or the
formati on of pores through the dissolution the water soluble material.
The por eSCRPSIfGRe ROPPERT nHtle sYuble spArddese dndvettielr Wakes oinpHrlle rRWPSIHP Wi t hi n
the pad Lhabrffy nRifhAdidReaNR AbubE G RAANSLERL, Properties

i mredi atel y adj acent the pore and/or defining at least a portion of the
pore surfiace. T RmBRYs Liieshe RE QMln(ijsel i t‘f‘lfougm&% QURhr Q%ﬁrlﬁﬁgal%ﬂhélhé dhid Ars@N
ensui ng polishing operatiion. For exanple, the polishin urry may enter
t he por e camdonsat ingt amplddndpouring apatcarsof olseldubiaad nammrieatl into| snldarmiifl #Rbn,

where parl; Cﬁhgeédlc{?’);{cdl?ﬁ)r & eﬁ‘#&ﬁ il Birds BSin Jn&éﬁt%{ said Fh% oﬂn%%hﬁﬁ ey mgrate

into and be capt fected ter I NSO terial, formng a
ortion f e
fi schar gad | Eﬁq@%%@gé‘éﬁsm%?s%%ﬁl BlERE o ecmﬁf{ ALhELRERALC,
entrappedompdwnenmonedmﬁ¢ nhéﬂmaueiSmnmdlqmnenﬁmiendah%mmn$nmwtheombres.
Final Iy, ?1918&16%8(18%% rrrgﬂ(% #ore?nb\é\?tsﬁﬂfﬂrsp§ %ﬂ“gﬁ&ﬁ c?&:'c&*dg P%Osesg;nésen tin

enbodi nen rovi Sl ca roperties om

t he seco co t p i ad

[ 0019] Iﬁgnangﬁ EPPﬁkzgyéﬂéQ$agﬁﬂ#hphrsa%nggﬁﬁKmQ%S&?%e g?ﬁ?F%Q&??rst
conponenmmhabmaﬂemu&@hmbhEbNukmnmaMmewmhmmplaced next to, intermngled

wi th, dispersed within or otherwi se conbined with the insoluble material.

I n sonme eXRanplessthadd pahtherg swbstbkecommtieng:al may constitute the outer |ayer
or surface of the pad, which nmay be in contact with the substrate during
pol i shing. Botdntsohgblssbdme witls el slistyeandethe chahisal ghechimacdl iptagtriompoment may

optional | itio n c rolled tenperature and humdity. For
exanpl e, gﬁgﬁn%F oY 8"ahd ?ﬁ%gﬁggﬁ%q?aterrals of the first conponent may be

dried, r anr i c erat ures
' the 1 atge Se PRI FUILAGE JRAAY Syl PRREC UL, SRR, o0
i ncr errentselecttétefremrthe Etoup leensivbing of ﬁolyr(mgyhzﬂwhobcpﬂly oac@rhcaacfde,vmmm utds to

60 h I I d
Component Wikt enaen o st Bl Egr Engs T &T TG Bt PRV REIEF as 1o
parti al | yheagofconpl etely fill or enbed the first conmponent. [0020] In sone

enbodi nents, at least a portion of the water soluble material may be
subsequent] y TﬁﬂpmfdfbMHEXpQﬁ&ﬁ@wﬁhﬁwﬁNPhﬁaMbkOnMﬁﬂﬁmompnﬁmO&QUEQW&

solution with o enlca , .and/ or nec an means such as
ot 1 asoniiriscbicielon e Brbduorsnieng huber by BNAe st on

Al t er nat @blimidBgoWphélyl Sofidting combktichk (¥R be renoved progressively during
CWP as the pad is exposed to the water based abrasive slurry. Again, it may

be apprecBat etthé pat ofth1EH0], WiHetiin &fid tdtendedi@fonsilikiids BB 6F mate MAYridiead to
exposure of water i nsol ubl'e materj al present in the discrete phases of the

first corpsriehfrony te2rpurcasnsisupg of B?ly%‘ﬂﬂ‘ﬁ]@r‘i’oa‘ﬂéﬂ?‘llﬁ?ﬁ%r ryYPRendiieslily: pad for

Chenlcaleygghanmg&k Pba@@ﬁ&iat?&pmﬁ@%P);ﬁkmﬁkﬁ%oeb ﬁ&kﬁﬂ#C ﬂﬁW& sand
sem conductor wafers may therefore be contenpl ated herein as |IIustrated in

FIG 3. Pﬁe%ymhma%@plmeywhl%% gelyﬂﬂylprlmhom Hgietivesoperof pady
conponen%ogﬁﬁhmgﬂgk%ges at least two |ayers or two nmaterials, one of which
cont ai ns east one water soluble material and at |east one of which

i ncl udes 23 fi RL padlbECcIRE NOFHITBRY s@lISBednl CoHdEn@l ifeRiAS] St1ef RS fYdcHINg at
304 a second conponent conprising a honbgeneous m xture of substance(s),
such as avafiriisq leGmfitﬁfwlsyurethanes and conbining the first and second
conponents in various ratios and configurations 306, wherein the first
conmponent25f or kBe s Of eiaenphag@geln rsaigl halero o Takle UBalesed sHaIbED gpdyemeter A CVP
pad may taeRels; 10SHE A ﬁ%ﬁe 1 Sihq GOIRERRNonfBYen: i SRMEDGERAG Tont s,
be drsperse atrve unr In t e second conponent. [0022] In one
exanpl e é@ﬂm0$nfﬁ@smneApebwsﬁpﬁgmpéu the first conponent, containing at

| east two materials, one of which is water soluble, may be placed into a
nol d and the second conponent may be poured as a pol yner precursor into the
nol d. Pressure and/or heat may then be applied to the nold to facilitate
the curing (e.g. polynerization and/ orz crosslinking) of the polyner
precursor. In another exanple, the first conponent nay be conbined with the
second conponent, wherein the second conponent nay be in a nelt state and
|njected or othermnse transferred |nto a nDId A mel t state may be
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first conponent conprising two or nore |ayers, at |east one of said |ayers
is water soluble, and (2) a second conponent conprising a honbgeneous

m xt ure oVoxwbwt7sssees, such that the first and second cecpasenbo2@BE
conbined in said pad in various ratios and configurations 402. The pad may
then be utilized in conbination with |liquid nedia, such as an aqueous
nmedia, with or without abrasive particles. For exanple, the liquid nedia

nmay be apglied rﬁ&h&l SUshasea é}fenﬁ&@n@ﬁﬁnﬁﬂ%é}{miaﬂ%nﬁé{p&ﬁﬁ kgt 0 be polished
404. The pad may then be brought into close proximty o the substrate and

then applied t@mifes BHPSEHA BN CHELMEe RO diGNoNB1cAA B erid tandBYWREG iBRMACT at ed

that the pad may be attached to equi pnent used for Chem cal Mechanica

Pl anar i za&tatahl rderegoitilei ong of padyater THebl¢ et diang stié sater prplable arategial er al

nmet hods ang.g0PadieRNiH has been presented for purposes of illustration. It

is not intended to be exhaustive or to linit the clains to the precise

steps and/ or Eﬂ&gﬁng%ﬁﬁhﬁ§ngp@ﬂQtQgﬁk9H§EMm&ﬁﬂﬁxﬁﬁgﬁ£h§ dsOBFa &dbnd

variations are possible in light of the above teaching t 1s intended that

t he scope&owponeRe Whaeentaidowalbesoddld nelaridpravides pbab hevieppeindedhhemee of CLAI M5

What is Qb§ﬁﬁﬁﬂm&§mz%0nﬁm%HEQ& %ngg&nﬁgkcal pl anari zation pad, conprising:
SO

a first conponent 1 ncluding ter | e conposition and water insoluble

conposi ti»on e*ﬂéQk&b@gfémﬁﬁkyﬁhk&k%n%ﬂm, ter of less than that of said

wat er solubl e conposition and at |east one of said water soluble and water

| nsol ubl e CoMpAg),isQR%eOf o P&kt bf (a8 vERRANARInfiial ShBEM:LTn liPELSng and 2
second conponent, erein first conponent 1Is present di screte
phase i ncamporni.nuous of said second conponent and said mater squbIe
conposition provides pore having a size of 10 nanoneters to 200 m croneters
upon dis§5|utannwﬂwdTﬁ@hmad%oﬁmgkéﬁﬁmﬂ“HMheM@MﬁC@@F@ﬁmaugﬁmgaﬂubﬁ@t

conposi {30 FOTRILAES i RolubleSbabb ik ARfbrSRIA MRk Giel NRALRLE FOMROR] L1 ON
conprises a secon I ber an ITs d Secon ers forma ric.

The pad dibeslag fiornzsd imoarfebriv. sai d fabric i s a nonwoven fabric. 4. The pad of
claim1l1, wherein said water sol uble conposition conprises a first fiber
form ng &% i r 3he mathpd of Axith 2Bawtlereatseir fabmsad aldnevogsemfpbsé.t i on conpri ses a
second fiber formng a second fabric and said first and second fabrics are
| ayered. 38. Thbe p@:dmdfof claan 6] whevemr @ichwslar sblviae eomwitwblcz@nxpdsqwsﬁtst on
conpri se al nd S Ie C tlon
conpr | Sezlb\;.\@%?a 1n$g Hrl% V@RHQ }1(5 %al r 1nsoﬂ1|bfu%ﬂ1ﬁé)%s1tlo Sse% 'a esgcg}r?rlgsf e d 6.
The pad daoongli moﬁdfaWandmad(ﬁffrstahdasen@nd]fabﬂtrsertghlyfﬁed vvherel n said water
soluble material conprises one or materials selected fromthe group

consi sti i3g. of Tp@hyetl(odiqﬁ}dlalmuﬁohmjel)e;n pml yza(easolyblbc:ompbxit)qn cahreises aated,

al gi nates trins,. as wel.l .as salt

copo ymerdieB pVEREGER Tyl Rele RGOSl utBar iR Spenne

of cl ai ns sdlublapartiglas fre ewibeddeiin sai d wat er insol uble material conprises one
or nore materials selected fromthe group consisting of polyester,

pol yam de&2. polryohethiba of claiyopy, f\ﬁlﬂieybdiﬂlpiﬁmgqﬂdc)k@mmyﬂlrs&mkﬂpbtﬂf&lt&mda mold
conblnatlogs t hereof. 8. The pad ccordinﬁ gs 1 through 7,
wher ei n $8f 88 SE°LERp rFé‘ SYHEIUHES 8 ‘é‘toosf‘adr%?lg aﬂ%feé‘?t “§| gePefUtted from
the groupo @RSl ssidifig compPRhyiaakiaenahe comnysul f one, pol yphenyl ene sul fi de,
epoxy, various polyesters, polyimdes, polyam des, polyolefins,

pol yacr yl3at es Thpakyo®bhyhireld) aathyt aingsising @laginioRyild fedilcompetes: infpal muidny |

al cohol s, derlvatlves t hereof and copol yners thereof. 9. The pad according
to any oeligre s@idgpennd FORRAMS Y ANBIisRINER éﬁ“ﬂ SECANYCURROBFRY “&Eﬂ’r‘b@ﬁ@ﬁf) °mied udes at

| east twWR,iRSE kbl Iwgﬁﬁgmugﬁghy&hgmﬁaﬁerlals 10. The pad according to any
one of clainms 1 through 9, wherein said water insoluble material exhibits a

Dur onet ers4har ¢pesseufd d0c19MoNe, AnbRinOVAl s&dndhohBokdndnstifRE Gt 35O R
conponent exhlblts a Duroneter hardness of 30 Shore A to over 80 Shore D.
11. A nethdd 6ﬂ“@6@ﬁﬂﬁ@e§m€ﬁéﬁ1cal nmechani cal pl anarization pad of any one
of clalns 1 throu 10 conprising: form ng said first conponent including
sai d waté so%?tgoqrﬁtp@kih&g%st@éﬁ@%%g i nsol ubl e material; and
enbedding said first conponent as discrete phases in a contlnuous phase of
sai d second conponent, wherein said water soluble material provides pores
having a size in the range of 10 nanoneters to 200 m cronmeters upon

di ssolution. 12. The nethod of claim 11, further conprising: renoving at

| east a portion of said water soluble material enbedded in said second
conponent. 13. The nethod of any one wBf clains 11 through 12, wherein said
wat er sol ubl e conposition conprises a first fiber and said water insoluble
conposition conprises a second fiber and said first and second fibers are
forned |nto a fabrlc 14 The nethod of cIa|n113 mhereln sald fabrlc |s a
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fabrics are | ayered. 16. The nethod of any one of clainms 11 through 12,
wherein said water sol uble conposition conprises water soluble particles
and sai d weatero/i78®6l ubl e conposition conprises a matri X PCh/Usk010/02®ai d wat er
sol ubl e particles are enbedded. 17. The nmethod of any one of clains 11

t hrough 16, further conprising placing said first conponent into a nold and
pouring a precursor of said second conponent into said nold and reacting
sai d precur sogodiRigsaedbskd with ra%lu&yﬁﬁﬂ@@%ﬁmlc@l fREfnRECARthrcAmAoRant . 18.
The met hod of any one of clains 11 throu 17, further conprising placing
sai d fi r Sthegedhibesbemicalingshapieah pnarizatien mgl ORIPHISS SR C B dstudingry

di sposi NG, #a11.BREADGAGP P huck hsSRMA (3R] gs&@n BReHyS Rl bt GRPonent
in said second conponent. The neth P one of” clains "11 through
18, wher eluyysefi ldsssden tht @6@@%’@@ aomblm@lé@oaltﬂon aadnat faags griesdi Bldewaat er

i nsol ubl %olﬁﬁﬂfe'%g%?er iRBrupe (FH ﬁgongfofgﬁg'fﬁﬂ RS &leiHRSfBﬁl?etdeof%%Rrhrﬁi' 9
contacting a substrate mnth a urr Rem cal mechani cal

pl anar i zatdood cpapbracic whdlemg;altddlrawnmﬂ@nofs pa:ftsamtms allistteteophgée ib@. mdx oThe pad
of clai mslld s\é\éhgﬂ%(l)rﬂ osn%lntdan\é%glﬁ aé%lsgplgﬁ n&n&;g tlo%l ofC s%%rs SNt rov@t erials
sel ected “from group consi st &ano , poty (acrylic
acid), ﬁ@bﬂhhm&q;dma&h@hﬂmﬂgﬁﬁ1ﬁmmym&ﬁﬂhaﬂﬂdﬁﬁmomﬂh¥L@ymﬂw@@aninS as wel
as salts, copolyners and/or derivatives thereof. 22. The pad of claim1,
wherein said water insoluble material conprises one or nore materials
selected fromthe group consisting of polyester, polyam de, polyolefin,
rayon, polyimde, polyphenyl sulfide and conbinations thereof. 23. The pad
of claim1l, wherein said second conponent includes one or nore materials
sel ected fromthe group consisting of polycarbonate, polysulfone,

pol yphenyl ene sul fide, epoxy, various polyesters, polyimdes, polyam des,
pol yol efins, polyacrylates, polynethyl nethacryl ates, polyvinyl chlorides,
pol yvi nyl al cohol s, derivatives thereof and copol yners thereof. 24. The pad
of claim1l, wherein said second conponent includes at |east two mscible
wat er insoluble materials. 25. The pad of claim1, wherein said water

i nsoluble material exhibits a Duroneter hardness of 10 Shore A to over 80
Shore D and said second conmponent exhibits a Duroneter hardness of 30 Shore
A to over 80 Shore D.26. A nethod of form ng a chem cal nechanica

pl anari zation pad conprising: formng a first conponent including a water
soluble material and a water insoluble material, wherein at |east one of
said water soluble nmaterial and said water insoluble material is formed of
fibers; and enbedding said first conponent as discrete phases in a

conti nuous phase of a second conponent, wherein said water soluble material
provi des pores having a size in the range of 10 nanoneters to 200

m cronmeters upon di ssolution. 27. The nethod of claim 26, further
conprising: renoving at |least a portion of said water soluble materi al
enbedded in said second conponent. 28. The nethod of claim 26, wherein said
wat er sol ubl e conposition conprises a first fiber and said water insol uble
conposition conprises a second fiber and said first and second fibers are
formed into a fabric. 29. The nmethod of claim 28, wherein said fabric is a
nonwoven fabric. 30. The nethod of claim 26, wherein said water sol uble
conposition conprises a first fiber formng a first fabric and said water

i nsol ubl e conposition conprises a second fiber form ng a second fabric and
said first and second fabrics are | ayered. 31. The nethod of claim 26,
wherein said water sol uble conposition conprises water soluble particles
and said water insoluble conposition conprises a matrix in which said water
soluble particles are enbedded. 32. The nethod of claim 26, further
conprising placing said first conponent into a nold and pouring a precursor
of said second conponent into said nold and reacting said precursor to
enbed said first conponent in said second conponent. 33. The nethod of
claim 26, further conprising placing said first conponent into a nold;

mel ting said second conponent; and di sposing said second conponent in said
nold to enbed said first conponent in said second conmponent. 34. The net hod
of claim26, wherein said second conponent includes at |east two m scible
wat er insoluble materials. 35. A nethod of polishing a substrate
conprising:contacting a substrate with a slurry and a chem cal nechanica

pl anari zati on pad, wherein the chem cal nechanical planarization pad
conprises a first conponent including4a water sol uble conposition and water
i nsol ubl e conposition exhibiting a solubility in said slurry of |ess than
that of said water sol uble conposition and at | east one of said water

sol ubl e and wat er insol uble conp05|t|ons of sald flrst conponent |s forned
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