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accessibility to the tunnel. [0005] Providing and
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air siOPRelsABGSsteff@ exanpl e, serious or fatal accidents
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[0003]} A structure may include a horizontal bui]ding structure such as a shopping

mall, a warehouse, storage and manufacturing facilities, large box stores such as
IKEA, Home Depot, a vertical structure such as a high rise building, a mid rise
building, and a low rise building, a mine, a subway, a tunnel, and/or a wine cave.
[0004] The tunnel, for example, may be substantially horizontal and have a ratio of
the length of the passage to the width of at least two to one. In addition, the tunnel
may be completely enclosed on all sides, and the openings may be saved for the
length of the covered area causing limited accessibility to the tunnel.

[0005) Providing and maintaining adequate safety in the structure may be of
importance. For example, serious or fatal accidents occurring in underground mines in
United States over the years may have resulted from an inability to control roofs of
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fighter, a SWAT team a |aw enforcer, and/or a nedi cal
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regions, ledepgwmdpwsnmaﬁmemghcommmm nﬁcorrmrynrbats etc. As a result,

nch I|mte by, t he k of t ha air
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ubst ntial.l crease due to a propagation of

per %%@Ylh&z,e SEHFYIYh out the structure, placing a
[oobs)r 'gﬁe aBhehcPperkSHIREE Bbility ¥LHledats ttﬂ@rﬁérga{e& ihlagefficient
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of breathable air during an energency incident and/or
subgtaptéal b decrgase dua to -propasrtion ¢fccoptaningied airsheaighatuk the

s) and/ or
struBhre WRGAEH et By JARKYccP s acSflnilefiRg ) 20
[008pAs xichatlel gmerBerBY persnrnekipay ltilizhe poatee herattyable air
ion he. ener.ge ersonnel need. t . wal.k .
appgxleS 5 Z(‘ﬁ Veglcontal dr Sk Qtfx:yiblg sgl%é! R SQUICE 8£ bwa{}m’bhe air
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e RSB SR S A A v

breabatdt airdosa siefrcwhilg (030 hpAsxinatbly 15y30 hgniites)e Ih g

errer enc ersonnel reach the, particul ar ation,
e G D Ao G AT B Fnne] oy sad 14 alkeydgscged and/or

cliniy fo%‘ﬁbm&ﬂ@i Rt&tbrARthitPe k@Astufeéto perform rescuing work due to

inoperable transport systems (e.g., obstructed walkway, elevators, moving sidewalks,

and/or escalators, etc.)

[0010] As such, by the time the emergency personnel reach the particular location,
his/her portable breathable air apparatus may be already depleted and may require
replenishiment (e.g., via a shuttle method or returning back to a previous location for a
new portable breathable air apparatus). As a result, precious lives may be lost due to
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repl eni shnent (e.g., via a shuttle nmethod or returning
back to a previous location for a new portable
whe@abkesbs e air apparatus). As a result, preciPCBUS2002618342

may be |ost due to 2 WD 2008/ 021538 PCT/ US2007/ 018342
precious tinme being lost. An extra supply of portable
breat habl e air apparatuses nmay be stored throughout

the structure so that enmergency personnel can replace
their portabl e breathable air apparatuses within the

presiohs! Gine tRing 1OWE VEH exSARIIPYY Bporgdblel biedfiablevdi dppRPRifs may
ort agl e,ggr eatfghabl e air apparatuses may be expensive,

be sifrgdit oY tap SiERetig spriatemargensy erionBslasy replacs thgir
porEBYEhRathaAbR! APdb pafathifes walkih tHestREnREEHBR/RGY, ssipiagnel

to performrescue tasks. [00111 Furthernore, )
struehiay itk irpareapiable yeithablp air appprafusee may beggpensite and take
- : ¢ .
1 SRR HoRrob G Hhbreby EouSRRY oy A Rlcl Y FR'BRR, B Rifepacncy
persommehiparfarosusscusdgsksxper i ence pressure | oss pl aci ng

| ptiais .
R T
inspave thyespeye portaliet bisathallkeirsgppamtyres.t Alikletiinectit spiolegoatiable

ratuses | so be. tanpered w t durin
ore BRSSP PR ro o PR Pereghar o
perpomehitl stgriifieatt sk iveheaithe syzpabedatmbie dihapparays Batilized in the
detrimeptal tao,the energen rsonnel . 3 WO
gAY HaEE™ phs DSE H95EN B PHer BRI IARRP B 1o gy also be
tanipeat k) durhigl staaget Qox&ﬁ_ﬁﬁlﬁfﬂts’iﬂﬁy lﬂileﬁlhﬁﬂid&é?d/ irh§ ti spatd
st or age_sub-systemis i scl gsed. In one aspect, a
Porgﬂifee‘?rga%g@aﬁ/ PPaEAtyeS Rt mpyshe dREmeRtal focha gaisrgency
perSotpel.y unit of a building structure to facilitate
delivery of breathable air froma source of conpressed
air to an air distribution system of the buil ding
structure, a valve to prevent |eakage of the
breathable air fromthe air distribution system
potentially leading to | oss of system pressure, a
fill station interior to the building structure to
provi de the breathable air to a breathable air
apparatus at multiple | ocations of the building
structure, a secure chanber of the fill station as a
safety shield that confines a possible rupture of an
over-pressurized breathable air apparatus within the
secure chanber, a distribution structure that is
conpatible with use with conpressed air that
facilitates dissem nation of the breathable air of the
source of conpressed air to the



mul tiple |ocations of the building structure, and an

air storage sub-systemto provide an additiona
waeoploy15e§ air to the building structure in adedT/US20017/018342

the source of conpressed air. [0013] In addition, the

safety system may include an air storage tank of the

air storage sub-systemto provide storage of air that

is dispersible to the nultiple |ocations of the

bui |l di ng structure. The safety system may further
S a plurality of air storage tanks of the air
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Pos§ihle rypjurgiof as ept-Bresayrized bissashatihe aiy apparhials Ivethan thet sscies
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helgnl'i’t?é R hisH b%‘t’iBE b8l 1G5 &#%Atﬁié@ﬁrséﬂ H‘E%H*; fo(gﬁn;]ﬂ' Q48%r that

al | owi ng the breathable air 1 olate
facilitpigh digserninatipn eStherbeedshalde air of fidsotitceTdiccamiressed air to the

' ; L. nonitaring. systemto .
LSRRI 154 800 R DU ST e i
an gdshitiomdl sapply off Rirtth ¢heolbwe bt thectaierin afiditiot ta@kte source of
cmq#]r tgei %'i‘rti on system The air nonitoring system nay
| cFuge an automatic shutdown feature to suspend air
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any of 4 WO 2008/ 021538 PCT/ US2007/ 018342 |npurity
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nl?r e %gr e nonitoring systemto continuously track land
tank$ehing atritorags sibenisina that pee eofupladeogiaeh gibst firpugh tukes having

looyed emfigdhRic{oahy ' éhgffr i
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stoltE Pul S EDEMAE AR Blaet Mo it ShpRih e 7 g pjgher
presuye thap the ¢appreyset] aanrtbat is strevhinntha girstagnagd tahk. &naddition, the

Rt s L T R
pnenamagieallf @iNeSd piktvm ofal weysusy Bé@swrtayndinalniRightr pred@site of the
air glrs]g‘lﬂu%gh %}gsttgxgm SH&!I %ha?g btrer;l a ile{ ai‘:f gglgiargt%s is reliably filled. The
driving air source may enable the breathable air to be optimally supplied to the
building structure through allowing the breathable air to be isolated from driving the
pressure booster.

[0014] The safety system may include an air monitoring system to automatically track
and record any of impurities and contaminants in the breathable air of the air
distributton system. The air monitoring system may include an automatic shutdown
feature to suspend air dissemination to the building structure in a case that any of
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sub-systemto provide status information of the air
di stribution systemincluding storage pressure,
whowsers3pr essure, pressure of the conpressed BET/US2007/018342
source, and/or the system pressure. The safety system
may further include a supply unit enclosure
enconpassi ng the supply unit having a weat her
resistant feature, ultraviolet and/or infrared solar
radi ati on resistant feature to prevent corrosion
impnity devepharsi cmkamianmdgevels fO0RE0 |k shfety gaédiold. STl safetymystem

also.incl,ude a | ocki ng nechani sm of ..t he suppl nit
mag ol iholide's présure momioring SRt G coptippoys fpgt ANdSREord the
systdlzﬂprqsmxg o itted gigy d@smmiomsyﬁemjill_gmie)sa{a%ﬁ Systé@h ngdyi fuithyr Rkclude
the air .djstributiaon system e safety syst ma.
a PegsAaWiteh Bt dseeisetripall cquniiet ton an alamm, pstsra Fuglithg the afarm
systein & set 8ESIhen s bPdidrh Préburk IR 88 BibRTbrSiy8RIn isQutside a

t he supply unit enc]osure to mnimze a physical
safefy farRas- dlhe RI6SsHat Poiteh may sleqicelly tigpgne e wammestigl jo an
emé&‘%laﬁcsf SEA8ink Ratida W&nﬁﬂgf}%&erﬂ gi%a y é)lf E?Q%E Hfs{rﬂﬂxt%’on system

. the safet system may i ncl'ude e supply
1s oquigide thg safetyrameecal |y suspend transfer of breathabl e

003576 S5 b RT sl OMIESF SR By e
subssystesntanpipviderstatas inferotatide o theadie tistrisitionfsystainviaclofling
s g bR HERrELl enor e -
systelnepeeissurdi The islietyi Kystesy siag fuekadecdadaabpms haltdnviabue
encB R RarpE HectPp b HVLY SO GaGIFGdrafecs, Wiyl and/or
infiayeslt solar rpdiationl Fedistditt fedl@to iptevieit Mdrkdbidh @dP6r8Sical damage.
[ at off each conponent of the air distribution }
l““é@k{rg%?a FOCYSiemrmay alspdrgiuds s fogkingspeghagism af thggepply unit
enc{dsbreCRNREGehe MPPIFUSH HOM intRBRSE HQ&E pSfentiti®y éé&ﬂﬁxlg%‘ni se safety

unit to facilitate a_connection with the source
andgglighilibselthe airdistibuiigmsysteour They safetpwsient may furtherfinclude a
2 i t
robh&%étﬁﬂ'fcﬁﬁat@ﬁalc(@@rxﬁ%jsﬁéjaﬂ%%st sr]_llik‘?axﬁﬂxﬁlg lfré eggﬁl%% %%?bg?%el) of

“further include an adj ustable pressur
the suepls wpplopclonine te ipininiige 8 phgsi2d0MLGRE SRS to various hazards to
. : ] fill .pr.essure of
prof kL L SSPRY e an IR0 2 bt Sy gl R ey
systermrengynecludes valyt of fesadplyhmidesiugmaticatly suepend tiahsefer of

' .8tk ' 0019) .1 ddi.t i . th
oSl PR oYt S QP b B S g en
useBfl. t he supply unit enclosure to indicate any of the
ystem a

m pressure of the air distributign d .

[0of ?@% ety sastim A inglileca safpty bl vliecnf ayrot b
supplyviirfit 41deth8d1KitahrOb relehs: the BRdayhabid ir Wheh ASY8mAREssure of

t he  f |,LI .Station enclosuyre to provide |um nescence in
the gir distribution system exceeds a threshold value beyond the design pressure to
ensure reliability of the air distribution system through maintaining the system
pressure such that it is within a pressure rating of each comporient of the air
distribution system.
[0018] The safety system may also include a CGA connector and RIC/UAC
connector of the supply unit to facilitate a connection with the source of compressed
air through ensuring compatibility with the source of compressed air. The safety
system may further include an adjustable pressure regulator of the supply unit that is
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reduced |ight environnent. The safety system may al so
i ncl ude another valve of the fill station to prevent

wo eaRags3of air fromthe air distribution. SysPENUS2007/018342
potentially leading to a pressure |loss of the air
di stribution systemthrough ensuring that the system
pressure is nmaintained within a threshold range of the
design pressure to reliably fill the breathable air
apparatus. The safety system may include an isol ation

usedab udjusf a filgréssite ittt bacd @fécﬁﬂﬂu@g@dtahetofdnb‘hresﬁaatm@ﬂu
rtion of the air ri bution
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[00&91 Loddaliti g SRéls ety al ste rh;f [RRIY R 18RS prefsurd Badle’of the

strlb(ﬁlon system [0020) Further, the safety system
PHL)&“’?'EE'F QRure, {0 indicate anyof the s¥strra Presgie of dhe @ disirpntion
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redh&1 1 lﬁ%hﬁ‘%}hﬁ% Whe%ﬁﬁ%%tsuﬁn P&geanéd Aklde ra.ﬁﬁtlﬁ Hr%\g? bPihe

a rupture of the breat alr apparat us.
fill stptipe e preyent lsakagn of aitdram theesis dlstrdmtpnesystamq:ogangﬂyof

tL QN n of ,a fill res

o EblesShR A ARG ARl e ESEO e
systtinspressut isomaisydhahwithinm mﬁd;hblchfangé bEthe aesipd psesshRto

. de fire rated eri and/or a fire rated
re“gg‘\é’éﬁ&?’&% (Bt BEaPRTrEts; ShF SHED SITSCE Mg o o gt frolation
valvehaft the ifig] atidn folisglaenhsfill ueitiohgrding reﬁlaﬁma@péﬂubﬁ of éhe air
di V\dg Fst and el %at terrperatures for a prescri
RO 108%3?1*] Vafyromay be eyiosyatically Aefyated Epssdonen
air PleeRive sdr3df of the Alr digABhtidERRh | MeS -an outer dianeter

Iurallt of pipes of the distribution

ch of a
[‘“‘%‘Elrﬁ hsrdhg st F}i %’rst%ﬂtabi dnglpgdeat least one prassure aegulagor of each
of thel ﬁll@ﬁitloﬂrtgtaﬁﬁlfst 4 ha fptrésrsﬁrer t@tfﬁpth%fr&ftfl{yle {nﬁ‘ 9?%%% aﬁd to

damage. Both ‘ends o | eeve nmay
ensyedhatithe fifl pr %UWH’%Q?FF inat exdged thespragsprosatidg bftl&:rbreathable air

appéx‘éhﬁq{éhérﬁlallgggﬁ?ﬁ’n filre oF & bsi-?%tﬁglyla 3 Satlp(f)%nru Or;l"he safety

I nclu bus asi ng
systepymeay alse indugy E\I&St opdnp@ssmb gﬂlmﬁ’lg'ethé fillt detion to indicate any

of P eS U R el HEGP Spa RbsTelh b epolie it R B system.

In ap@ma; the maﬁquystm mayligclaaé etfiye fated simdIRY alhdwsf A €€ rated
| east three an.outer dianeter

asse QI WS Encloing ARt R et Bh et tek e isipeiopiuptre has

the abitityr tobwishistaael éldvat&ﬁ&hgﬂrdt@reg %ﬂ s&[&ﬂ%ﬁo& 3¢ tifRbuUSt
e ends

l.i,d sing from any )
1005 53 s 8 ek PRGBS ke ikt pdeass ﬂgewnwayn guter
diarhétbt &Ckadh b atphﬁalﬁﬂyr(ﬂ’ pipdsedt tﬁ@@i@{rilﬁlltloh Retictuse é&&‘i&\’tg Qhe fire
y the thority ency. The safety system may
d a‘e$ AT t%\‘u‘b?‘\?F B qt?“;ﬁ ot ﬁ%ﬁfﬁkﬁérma@tla omany damfagethth ends of
the SRR My bOBLHEL Shthi the kOt ﬁinéth fhafis aJpBI'o%reM %Iysanrh%thorlty

| arger than five feet to provi
agency. Further, the safety system may 1nclude a robust solid casing of the

distribution structure to prevent physical damage to the distribution structure
potentially compromising the safety and integrity of the air distribution system.
[0022] In addition, the safety system may include another sleeve at least three times
an outer diameter of a pipe of the distribution structure exterior to the robust solid
casing to further protect the robust solid casing from any damage. Both ends of
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adequate structural support for each pipe. The
distribution structure may include any of a stainless
waee@el2@skl a thernoplastic material that is coP@ERUSDIDE018342
for use with conpressed air. [0023] The safety system
may further include an air nonitoring systemto
automatically track and record any of inpurities
and/or contam nants in the breathable air of the air
di stribution system The air nonitoring system nay
andther] sletere amay baufitevhwith tishfite dednmbteribithet is appoype by tle r
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may, al so i ncl ude pressure nj.taring systemto .
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of 4 §i8intdsk stbebhnd PitHehABpIaNEd MBleriaNthaPREohi ALl 0L uSAh ALY
system nmay include a pressure switch that is
corgpressefliaial |y coupled to a fire alarmsystemof the
0029] 'rHlé B8Fef) Syl fif ihahad BE afr! ﬁurﬁ, mis
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autgingtiealhiradkrandyrseasdany of Unpunitiescandadreontansingys in thedreathable
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additio, hies safeglsystemambpifiedide Seksube ORitéthat RCHERGcally coupled
ag‘ixech ni sm of t supply unit enclosure such that an
0 2RI SYSERIR l&@ﬂvfg fiFychye sueh dakths fiap glasm system is set
off WHeflthé SRdni pRANRL OF tHeLaiR Bt HutioRl s§¥@ALis outside a safety range.
adm ni strative personnel of the building structure”an

The pressiie ke jnay lrsirgally fepnsmiits Veming sianalrio anemesganey
supBhvidifl _SI%HB?O eHthd syRfhY! b&ssnﬂg o afeCaf Gistib ﬁ%y{%}ﬁ BButside

certified e rupture containable accordin
the gpfgtyoraage-st andar ds. The safety system may al so

i | | i S..accessi bl b
L C R L —
air gifpacgnp and gy imilnde ®RISIU A€ rconhecttxr that dipotitesad filling prbeess

' ' tation. 26]. . The air starage.syb:system
of 8 broglilcblc 8} Bbanklys | Phe Sredd 0GBl dl AR Y il
swimldard:ﬂ the &etking techanhuiothe aopstiy malkl e_ﬁhglo@uzwi subls tie d? alarm is

el evated .te ratures for.a prescribe anount .o
F““f?l%‘fa'i‘?‘ﬁfsg%%p‘iw %?’@f‘é{ﬁsﬁéﬁ‘g?“g‘i?ﬁtyr%’f‘ﬂe P aB% ohrelevant i ng
adminizhais perebnridh of the \WRildAMpH IR kRS 8ndPHY ddR 2y Bl eidsing

station when an intrusion of the supply unit occurs. The secure chamber may be

certified to be rupture containable according to approved standards. The safety
system may also include a selector valve that is accessible by emergency personnel to
selectively utilize the source of compressed air to deliver the breathable air to the air
fill station.

[0026] The air storage sub-system may be housed in a fire rated enclosure that is
certified to be rupture containable to withstand elevated temperatures for a prescribed
amount of time. The safety system may further include a securing mechanism of the
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secure chanber of the fill station having a | ocking

function is automatically actuated via a coupling
wore@kazisssn with a flow switch that indicates aPGI/as2087/018342

of air flowto the breathable air apparatus that is

fillable in the fill station. [0027] In another

aspect, a nethod of safety of a building structure

i ncludes ensuring that a prescribed pressure of an

ener gency support systemmaintains wwthin a threshold
secugghejmmfer offi ¢heplild satiph bavipg @decking Bynciing lisiglitamatical b abtuated

e TRLSBAGH B R YR B SRS e

bregthiablper mppmgathm}fat isl filteplepinche $idl stdtion. br eat habl e air
r at b cl osi br ea e air appa tus
03RP T S frerephil b B UG of Sy oEF ivaﬁ%wgﬁnac@m gy ensuring
thasal pm&ﬁbecﬁyﬁkfﬂ? of ait &ﬁekgéhd:ﬁs b t H%liruhﬁnﬁanfwgﬁiﬁrﬁe? a
acenen rea aple_ alr 0] e
thf?ﬁ%@ﬁl %&s? 8 rPrsﬁﬁ@F‘gp{%wrs o ip¢ladimgiangplye ffhe gmergency
suppofts¥eRno fheRet h@u&h%e 8f breathRbIRWAGGR th Eméfg‘&%?;ﬁ ﬁlk}fp%ﬂk

of an _air storage sub-systemto store the bre
sysigrp, spfpgpardiag a %P@ﬁ%l(% akireathable sirapparetus byrapclosingdhe

bre@thablel 04 hrdtls AL er OF Fiﬂds(ﬁw tljx@%kg&tgncy support

pr event | ng COorrosi on an pnysi ca anage
sysigsaphthe wyldingsrysorate prg)vadeswwe plaunmemsncshpplmthe bieathable

d furt h
i R e
throughmnoait storagettank sfadremy starage rsab4sahein| tb)stare thdireathable air that
is rP}g ﬁi&ﬂeﬁkﬁgvﬁ rg)enco?f‘i ort%Fést em by i ncorporat I‘I’Eg a

ng nechant's unit encl osure.

[0028) hoatiditiyn, ahsmetmﬂ aeindivde Preventinp Ryfbsiah aﬂafmﬁczﬁf
varl‘{)us ext . hazards to protect the su uni t

damaze qusdopygat e§ én?%%aaﬂ%aamiﬁ UnHsngloswe tg‘ﬁds HsaheE

resitsﬁhﬂ UGRe tHetlddzhag@ figthep Bidhidel ?E%déﬂn%g?@%ﬁéﬁ af thlte%C %ﬂg unit

ga@IIJ unit enclqosure. [002
pot i omtyomesing e Sghetgpnd fabRiner thdehing emargont
suﬁﬁﬁk?ﬁbh%dﬂne&pb%tﬁlgmbﬁﬂhg %ecﬁéﬁﬁ?ﬁﬁﬁhé 19l Bclosyre.

emer gency support system Through utilizi a valve o
Theymgthed mealse gisiydeyninimigies physidal damege of vartoas estemd

hazm to Ei‘ﬁ'téa%c: ’slﬂf‘ﬂrlygﬁt ghc?ﬁl%rﬁﬂ {'.M! gmt Jrll'x%rb%fagr fsx(t)rrx] femd damage

breat habl e air omt source resse

thrqugh usitigingenropustupeietic mgtgndrtotthﬂ sumihy uhit bndongea vaI ve
038, A SRS IRRC TS bR 2

suppoxrs aydﬁablladmg tof a poreh i pedsnsmg:dnssyoﬁthe Pokigehy $ b@ipott SiRtem
tem res ure t he .emer gen pport system

thechlgt BRI vl B ot ST P B SR RIT R B Fieitpmay

furthaflﬁtzljadé dislceﬁnmﬁhg Gadfeit $fahé bRathablwit freRdihe sohfee ofi | |
h% fr;i{st hod ‘P‘%( al so incl ug%plggsun ng

°°“8°6?F55<E PRSiEP e Paereriy SRBeH extigmd ptilizoeaalygitor the

eme&‘@&.ﬂcg'%uppcirt @ﬁsmﬁesﬁ eddifibA, tAé ndthclihBP iddNd AR RN ically

%rb %c ector and/or a
releasmg thie breat e air from the emergency support system when the system

pressure of the emergency support system exceeds the prescribed pressure through
triggering a safety relief valve of the supply unit and/or the fill site. The method may
also include ensuring compatibility of the emergency support system and the source
of compressed air of an authority agency through a CGA connector and/or a

RIC/UAC connector of the supply unit.



Rl C/ UAC connector of the supply unit. 8 WD 2008/ 021538
PCT/ US2007/ 018342 [0030] In addition, the nethod may
WO p@Bogis3adj usting a fill pressure to ensure tPer/US1087/018342
fill pressure of the source of conpressed air does not
exceed the prescribed pressure of the energency
support system through a pressure regul ator of the
supply unit. The nethod may further include
nonitoring the system pressure of the emergency
[0030PRO&dditisn, Shemetvd/ mhdy idamdfeialdjusﬁh@ QFUI preSiuré RLeriQt @8t the
of conpressed air_.throu a, pressure %f e of the

fill sy of g SR Qomere e ajfelogd BoRpeeH W5 ArfReripge pressure

of theRiRYEMy s@SRES skinh tHr¥u@ a pREsEY P&étﬂaﬂ#ﬁbf th@ @ﬁ MyEm&. The
t hr oug prOV|d|ng | um nescence in reduced lig

methedimBhipsther inglydgappitaring the system presserepdithe wgergency support
sysfd hﬁd/emhetfhﬁpﬂzmegf {fl@)éoufc@%lflépﬁllph S0 Plit ﬂ'goﬁ%/ﬂbhkssure

site froma rennini ng ortion o e emsrgen ppor
gaugg of ¢ Supﬁlyhlgllhmqlwgt Tommetiodanay alsténdlidd ingirpeinguch

support

acckd¥ilib/\er hE B U BRI tonbh Bro iATHE RS EHBP B fertpced
ligﬁfhavmmw hyeiylccﬁrpotduiag a mmbledaamng) nimtddditidny theahethbd gy

va Ve based. on an ai essure sensor
inch3€ i ol tiiid 81 HE YR, o KRR bR o R R oot e puP BTGy stem
usmgm’n isdintiadjvabiei dfghet iR site bhichpthesthie remaiiddysortibh lof gid €

ensure that th I ressure does not exceed the

emeyRe G Boh BF it v it B h R SaBHaRt s
[0081) Thi¢gmethqa B8 Alrther irtGideah@smaficallpachiatihg $hd Bolatibn valve

b (ﬂdluon t he met hod 'Iﬁ% i ncl ude nonitoring any one of
aspHhan A A RPN SeBsRrol T cmPIgeney SPPRREYSIEL s|ag mAthod may

alsPin@ RN @) 1Rting BR BIMBEAKAE Y HERPEite toséﬁﬁbf‘er@hm’the ﬁll | pressure
i ncorporating the pressure gauge to the f

doep gbocerHh SrerRIeHyER THipe Of ieepathakle @ereap@nr@m thg)ughét pressure
reg@liafor lolf Y £19 Qltét Indditish, 'ﬂ?f m}éfhbh%ﬁ%’jﬂcﬁxld@ﬁrﬁgrm{g apy one of

tenperatures or a erlo ti ne usi ng lre
the i%ltremsare efghe éﬁﬁlcsats@ndhl@e gistem pinssire of dhe ermengency Stipport

syst:cérﬁ{ any réd}g Mgg’r&%\é%{‘#@% tﬁn]g%uf §1 e rated material

nco a Sleeve at | east
[003 2 Eke miethed may Huther incmChrﬂanlnng)ﬂleehmhbpmqﬂESmfctm’eeo

o : : ! i i
mtl%é%{ed; %lg%ttéé) Fe&syggﬁﬁnfg rfc?rng%(eﬁleo(&f ?%;tyn%}l%lsg arfJEF aﬂg& matenal to
encreglie distritgtivhyssiucture. dihage tHod rhkbelrﬁh&lerprb\tﬁnhﬁ@ the fire rated

matgltl L&ét[%{%e? gi?ntn?gt'al,l con{;‘rlé)ﬁa% ffqatslaf et Fﬁ:wlesanouter

dlaméﬂei' b2éanh paper ohtis ulswlbutﬂmﬁsaﬁm@e gitghbﬁtookhs [i:03 kut&d MAterial.
the netho

tur Inadltl i ncl ude
l‘"’%il i tnhide prrveming Ph@mﬁldiyﬁ%sy ey Hedjesribution
strud@k@ﬁot@ﬂ@élf}&i’omlﬁjoﬁﬁé&ﬁ %fefy@ﬁx‘éltln[e%ﬁ%ﬁof ﬂh@”%ﬁle@%bngytsﬁﬁport

ter .of a Fe of the distribution structure

systgqxﬁgr uttlizinga fcmé,ls spidgasing qfdhe distrikyition structure. In addition, the

method may include protecting the robust solid casing from any damage using another

sleeve at least three times an outer diameter of a pipe of the distribution structure
exterior to the robust solid casing.

[0034] The method may also include automatically tracking and recording any
impurities and contaminants in the breathable air of the breathing emergency support
system through an air monitoring system. The method may further include

automatically suspending air dissemination to the fill sites in a case that any of an
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[0034] The nethod may al so include automatically
tracking and recording any inpurities and
weomwsamsaant s in the breathable air of the brerthius07/018342
enmer gency support systemthrough an air nonitoring
system The nethod may further include automatically
suspending air dissemnation to the fill sites in a
case that any of an 9 WD 2008/ 021538 PCT/ US2007/ 018342
impurity | evel and contam nant concentration exceeds a
1m1ﬁﬁftﬁilewel b\llicﬁsditﬁhxﬁmahﬂc&iééhﬁ-atﬁjh exce&ds ARIFEQAhieBlo10NTh Bd@l@Etion,

the SiRerb Ay IR PSS b o RN ‘S rusesgs of he emergency

sup@aﬂlsy%m&j@taeﬁeessb%@ﬁnmﬁg SRtded may further

ncl ude el ectrically coupling tthe pressure nonitoring

l00§§ls Teametpdmay firther inchidg eledrically eonplipgitheipiegsure monitoring
sys&hf Hed Hi%e §léﬁh syhetn Jfl'ig f)ﬁﬁcﬁné‘hﬁﬁ&hreﬁéﬁ%ﬁ Bt ti9e fire alm .

aut omat i cal triggere rou ressure swtch
SYSE%ISS%FEQIEW‘??\{@SI@%@M gfroughea em@sge rswtcls Mhsorthe systane pressure

of the eﬂfé}%ngg 3;()3[?(2{0 ?)IsYenji ?ﬁrlgﬁ%ldé q sgﬁi.gjt | ng@ aIr} %IP& I?]%jmetl}od

may I n rica ransm war ni ng si
may nclurdeegtestyjeally transpettingsd wgrning sipnalrio wh emetgmayysepe&msmg

f.th b
B T T R TR TR
preé'drﬂDeﬂﬂéMdhrﬁagh therprbsord switdhde aut omati cal I y

eri n al.ar,m an el ectri.c coupling a
W"éﬁgﬁﬂ megfiog tpay fufier e Gl iesa A endy
eledtheallsbtbdpﬂxlnggx sigxlall € aHyCofaa b vhieadRiBIsean ¢y pErdPicY bBtHed

tation i ntrusion of the supply unit occurs

bui %ﬁ&f?“éretaé‘ﬁﬁg‘? CIHGHSEREY BIPCrHEng stakion th?éaaamrgm@pf the
supplleurSHeRNYs thibtidh £RGIHRS Whch gmquéﬂiﬂgnﬁéﬂaxﬂérﬁ %f the supply

I ncl ude increasing pressure of the breathable

unitenglesyre. nThhmethod maaorlag inclutiekinenenging pressiye @f ﬁm lereat_hable air
stox}ég%ﬂferad QotdHe SRS Rrdhhd e B ostté}(%% xg{r%g Q}%s%u?é &f the

onpared to the press 2y e breat e a
breﬁh@blalamupnmar@d to thg prasaige of mtgearbawn Swrrie at}fﬂmtaht}hef air

y S
sofFELOROY MR (R EREOTINATS Ll o BuRPA oot o
bredghatzle Iaarttha heeis renapgleprassuse tof I Bxelbreathabldiain apparatie
od i,ncl ude .conser vi n a su of . br ath
(0057 4, o el SRR R o RaeBUBR =Py A Fgeafiapic v in
the diristorage fank tixouglk atiliging hldifﬁqﬁé,‘laﬁir BEEES t @i ROMS pREssure BM ster.
t he prescribed pressure

e L Ul s Gty e e preserthed bresty

suppm spdteralbabod 698 enuini@balpesdd tRs speciRSHEGuFA ARG o2the
br eat habl e_ air apparatus that is used in an

.breaamm% AirapragBrsdhatds usedinaniauthosity agensyrof giastgular

geokRPpRicaPRcafiG)381 I n yet another aspect, a building
structure includes a first set of walls
[0038] In yet another aspect, abulldmg structure includes a first set of walls

extending vertically and horizontally enclosing an area of land such that the area of
land is in an internal region of the building structure, a second set of walls that divide
the internal region of the building structure in any of a horizontal and vertical
direction into rooms displaced any of horizontally and vertically from one anether, a
supply unit adjacent to a particular wall of the first set of walls to facilitate delivery of
~ breathable air from a source of compressed air to an emergency support system of the
building structure, a fill station of the internal region of the building structure to
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extendi ng vertically and horizontally encl osing an
area of land such that the area of land is in an

WO paos/o0neEBs r egi on of the building structure, a BED/UOR07/018342
set of walls that divide the internal region of the
buil ding structure in any of a horizontal and verti cal
direction into roons displaced any of horizontally and
vertically fromone another, a supply unit adjacent
to a particular wall of the first set of walls to

prolvadd thé bdathaB8d diy &) ¥ bRhthablcQat AFRLAuAM mARIBIE RcHHGT the

conpressed air to an energenc support systemo

f
bul!%%g ST RacRrs ehanthes of the il stationep aRalsty thigld that confine a
possiHl& elofah QWeRbres 1RiRH bk iibIShit HEpdHh@s LWathhd th‘é@ecure

2008/ 021538 PCT/ US2007/018342 provi de the breat habl

chagphery %dlétrlh“élaﬂ saBtare that Wmt@ée withmge with @mpressed air that
r

facll ?ﬁt@% Bﬁ%%ﬁtl{)ﬁ‘a tSf g‘%Lﬂééﬁéﬁg% gir o?%ngo%f%eacifsc%%%ﬁgﬁ %{emg the
mUIitIEls Idsagonspftthe buxbcﬂmg strostare, pnéas amstcaralgdostmaﬁymdm & piowvide

e se chanhe dIS ributio
an GRRGHE orfh of o b e RARIES sr iR 26 ool 16 s opise
corapresdelafir. facili tat es d| sseni nation of the breathable
' f t source of co dair to.the multiple
100331 1R BHETipR St E o AIvg LSO Pe P Mg sHitem b
autSinatiely Badk-amAStEIR bAy PF GpEi@iestdadgiainnas i theMr¥ateible

tr to t.he. byil ding strui ure in addition to the
air gl GFribuBapseiERd e Puilfpgsgpctrremsyifidhgignelude an air

preSsukdlflonit6r HRYisdSri¢dls! dodBle@No @h aldRNukR A1 ThSYIahE B IR off
automatical ly track and record any of inpurities and

when, e SiptramRIsssure phibe giralistihniion sysfem it outpide giprescribed

thréih@fdrr‘aﬁgg ' erhd%%%ne e iR ithAnRY ned r?lf RNERIES a{ﬁ’?rlﬁgal enclosure

further include an air pressure monitor th
of the &dkstation axferéasup thasecureahambar of thadhl sthtien thatpaividen
addifforn® prficrion 0 Mk Al a3 M B SRV hpordfS b s it
impaghge. In addltlon the building structure may include

VA encl osur of the fil tation.e rior t

(0030 PN ERGer BHEC0 3 Ery e B p vitng? bR AETERA Bafy wmi
of aanidnéllsunaﬂur@twfaeﬂitzite dekery O€ bfdatHab$d &t froth 4 E&Iﬂ:@ﬁf

eleva ed tenper e.and/ or P sical _ inpact. [0040]
comiB{ESeR B BF ATLPEEPUtGh SiiR P Uy <beRel SHruguras A@ve to prevent

lealGige WE the rehthebld A@Sirdin ShPHL MiswibidtionQys@nt pdiBRally leading to
structure to facj Iltate delivery of breathable air
lossy ¥ lemugTg e, Gt 1l Sijsieriar e Ui Rnpe) SHHOwRY 1o provide the

breéih§l§lé lal? b la OReANSVIE Bir @Fparbﬁlstau AR@dplS Md&%fg 6F the n‘ﬁﬁ{eY e
prevent | eakage o breathable air fromthe air

Stfua?ug% 308 G Jigrbutjen @mfﬁweﬁh@t wqoymaéhm wigh uge withsempressed air
thatsﬁiél'll%sq!x%%ﬁﬁ&mnaoff thé bre%ﬂt?lg‘aﬁﬁg{) e g%lx%etol?%oﬁmﬁmgéd air to

structure to provide the
mulgipledopaiinng ofithe wppelstugsrat nultiple | ocations of the

[Oﬂtiﬂnﬂle}let a further aspect, a safety system of a building structure includes a

supply unit of a building structure to facilitate delivery of breathable air from a source

of compressed air to an air distribution system of the building structure, a valve to
prevent leakage of the breathable air from the air distribution system potentially
leading to loss of a system pressure, a fill station interior to the building structure to
provide the breathable air to a breathable air apparatus at multiple locations of the
building structure, a secure chamber of the fill station as a safety shield that confines a
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structure, and a distribution structure that is
conpatible with use with conpressed air that

wo a@Blo2t538 es di ssem nation of the breat habl e apeT/OB200Me18342
source of conpressed air to multiple |ocations of the
tunnel structure. [0041] In yet a further aspect, a
safety system of a building structure includes a
supply unit of a building structure to facilitate
delivery of breathable air froma source of

poéé%]@ EESERM B ovieR pAlsHiJed Brsdthdvié hir ABp sk SiMtiRh thd\&cure

wldpmg structure, a valve to prevent |eakage of the

chasplas; artht distributionsimetyes dhat isipernpatihle Witk usy Syigngompressed air
I

tha? ?% ?‘I‘t‘é{e@ d!l%ﬁm:ir%t'ff’iglr-l :3% Fﬂeto%rleﬁﬁgblgw | (ﬁﬂé ch{}%édéféﬁlgﬁur fessef air to

mqbirimivilwtmheoﬁﬁ@dxuﬂdbigestmme 0 a breathable air

[0(9!?? ?%c%ltier asprrcl:JtI :tall sg? Itgp? ?%gll?mglstrggtglfeld%lﬁﬂlgses gnsurmg
thas afpedsgribéd piedsdrla af axcemérgeﬁw mpbbrt\@sﬁﬁﬂﬁhﬁﬁd:ﬁ§ﬁnthm a
PCT/ 82007/ 18342 ssi b t,ure o
ekl Bae of o gecrirRR PRt b ROMRaLy e of tricmernmey
suﬁﬁﬂﬁy@teglﬁ hapreeent lmdgaoﬂbﬁ:hﬂmbmamﬂgomtthﬂ eltnﬁfgent:jn slippost
atible wt se wWith conpressed air that
Systelg; %arf?%uaé@na ?3&@% PRcPSPLsrbreathale aapRaalis Y enslosingsthe

breafHabieaip hpSi0AE 858 @siu@é éhalnsber BV h HIDR deﬁ@&mefg%n@; stippRrt
bui l ding structure. [0042] In another aspect, a d

t ho
sysigm o the builking styigtyrgite groside e safe @14°ﬁ@le{}6'@§“éﬁ'é’dh? hgeathable
air k& @le BreMHEBIE LiRGPaRhRS S ﬁlaﬁ‘ftalﬂ bEsBGte e ;’s‘?ﬁé of the

systemnmaintains within a hreshol d" range of
emgrgeney plRndritystesysuchiihati amMst@m n@squaﬁ qpenpﬁtlblmwth the
bregtr eaﬁqﬁg%(pepzﬁé’tgg ﬁﬁb\gﬁi‘%’ %Ié%{e]:lnt}ep:ﬁog %@M&'ﬁ}e 4h?1 {éﬁgt%d ?{)r use with
corppfesspdaidibagcaules the sappdy onﬂasd d)‘tﬂl satekto emhkﬂbbeaﬂlable air of
r-at b br eat habl e air apparat us
the%?‘?eg:esoég é%% ‘%‘B‘é? g% ftélpflt? site of the energency

[ompmyet armylsaranp@f atthelding $telicnge $tdluddsur frst gt pfwaﬂlee a
air . to

cx G0 BB el Ao e et I 8 SRR o o U W area o

landrie&Cad b@&nmrxegﬁ)woe‘ I8 bililBng SPRIGRNE YecouB RO ¢f WK BAR divide
such that a a/hstem pressure i s conpatible with the

thejjptemal zegian of the hyulding starciyte ey of herzantaland yertical

dir&dtionGhid l%ohﬁaﬁsﬂl&ceﬂ %h? A b Woridsftaity hild vERRI L 8o dnother, a
that couples the sup yunlt and Till site to transfer

supply ypik adiagentite agrrticuins val eithe frstegipfrwallsdg fagilitaigpdeliyery of
brehitlableSdit froml @%ﬁ&e moﬁﬁre@e@m% faﬂ%ﬁ‘e?éenc? Q}éﬂd&ﬂ%};wem of the

structure 1 ncludes a st set O
buijdipg pEagtise, arfdl figianefithe intgrnahrsizion efghe huiddies Stsﬂctpmm

A T e S
buittling dteuctuteemsm\se oldmbergif tire HA stalmenlas alsdfemgslstidubatiooafines a
poslsﬁnle pl}i)ture ot alﬂ%rXIIeztz-Bl%tsgurlzecrf %rea?hatble air apparatus within the secure

chamber, and a distribution structure that is compatible with use with compressed air
that facilitates dissemination of the breathable air of the source of compressed air to
multiple locations of the building structure.

[0044] In another aspect, a safety system of a building structure includes a supply unit
of the building structure to facilitate delivery of breathable air from a source of
compressed air to an air distribution system of the building structure, a valve to
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direction into roons displaced any of a horizontally

and vertically fromone another, a supply unit
wa@adjaoersssto a particular wall of the first sePCDUS2007/018342

walls to facilitate delivery of breathable air froma

source of conpressed air to an energency support

systemof the building structure, a fill station of

the internal region of the building structure to

provi de the breathable air to a breathable air
prea@jtdeadags ofitherbrbithgble alrdeah tiedr Bistrdtifionyste i ;identially

a secure cha of the fill statj.on as a

leadi 45 1% FF o Py ERa Sttt Frlloael BSiarsp &hs BpIREretdin

haangs RICASAW fittiag psssadeliatel Q’oxaé fill RISt &t M8 Aild adietol i a
and_a djstribution structure that isS

chanmber
bree@ﬁg'sﬁ"bqpé’awt%mﬁ@e%t% bregthgblestipertiaction pregess from the air
disfrRtibh fs%t@:ﬁ EAEE) %fwi@é in 'Br@«{thetlﬁfaﬁ’ &f M@Atﬁatﬂé bir })pﬁx%ﬁls at

source ngr essed air | ocations o
muliple hacm;orm ¢ bridding guapre, andi dlﬂﬁebutscsxﬁimctura thagfiset y

coriyt g&m@ R dw &rﬁ‘;ﬂe bl Uil ﬂfalt%édcﬁgseg‘neﬁﬁpﬂ JrHOI t

ing struc reto I'Very o
brepthable it fgha sourte ofrccanlsmsﬂedeunb multipfer losatéohs aif the ouikling
Strlﬂredlstrlbutlon system of the building structure, a

val've to 12 WD 2008/ 021538 PCT/ US2007/018342 prevent
[00I4’éhk'aig furtifer ibpechraaaéthabd bé saftty dfragmmichige didludes ensuring that a

tr,ibution sten1$otent|all | eadi ng to. Ioss of
preisiHel PR e R P SHBR SYSierB R Riaths Wi BIeP e
rangé bﬂmtelpwscnba& pR@sie Ql&l’&@nﬁlatxtawkgoﬂl‘hééﬁkf n&;’»\fs@;@bd‘rpr
a fill outle i1l papel to fill r eat habl e

f
Sysignm toprexent 336 Oﬁgﬁém% ayr fiomdhe smeege&w S@amsrem]an

expRARMESS diff Qfidchen ?i‘cfcesﬁfr%rth@ BnkRIRnsy Sh R AStelPby including
Rgrowdethe br eat le air to the breathabl é air

PG iiiEangto a fillnappl te filbe hrepthableir apnaraus.| di ng
[0035[ H'P§éﬂ raﬁoth@f‘ ctd b%‘iﬁlﬂﬁl‘é stQPtud fn\igf £G fir%\astet bfwalls

onpatible wt use W t npressed air
extﬂahlixg vexsically mct,ls@mqm@allycﬂmcbismgw arba efilahd Isimh ﬂ)lat thefarea of

Q nultl Ie C
and {30 e GOTREAEEAIT el ey SR
the igtimatiregforseff the puilfling sttictued inramyi ofcal hm&&snah amxi vergcalh at

scrlb ressure .o rt syste
airddtio B3 St sphieSs 3k L& me oA 451 SHEHE Bl die anier =
suppryaﬁﬁw(ﬁadeylt i€ particolgr &vall D Viee Bifst bdidFOMHES §6 ReylitateRRAifvbry of
b %Eﬁl Bplgrevent | eakage of breathable air fromthe
e G 8NP o8I of POmBRSSFIHRIr I HLEPETERECHPROFE System of the
buxl’ﬂxﬁgr siiﬁfchﬁB PANGRAS Jﬂtﬁ’éﬁrﬁ&ﬁal@@g’fotﬁgﬂa(iﬂe E&iﬁﬁﬂéa %tg%fﬁxteqmvmg a
[

n din a RRGUAC fittin
RIGHAC Brifesaimapiis apreathsblerit adachion peEers rgithe sverasncy
supﬁ&@ Qﬁem%nb Wb bEivide i brsdiHbfe hined HQecﬁeﬁhéﬁlé air a§8£ra9fs at

extendlng vertically and horizontal l'y enclosing

m“‘é‘ﬁlealPé%PQS’rS off glibuwilding Ftﬁ%ttmleh@lda? digtrgjution structure that is

compatible with use with compressed air that facilitates dissemination of the

breathable air of the source of compressed air to multiple locations of the building
" structure.
[0047] In another aspect, a safety system of a mine structure includes a supply unit of
-the mine structure to facilitate delivery of breathable air from a source of compressed
air to an air distribution system of the mine structure, a valve to prevent leakage of the
breathable air from the air distribution system potentially leading to loss of system
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land is in an internal region of the building
structure, a second set of walls that divide the
WO paos/H0neEBs r egi on of the building structure i n BOUSI00A018342
hori zontal and vertical direction into areas
di spl aced any of a horizontally and vertically from
one another, a supply unit adjacent to a particul ar
wal | of the first set of walls to facilitate delivery
of breathable air froma source of conpressed air to

pre8suré,eefild 1€ htériai0 he Mmirsd SRichlre ktd)Brovitt thebRghthable air to a
a fill panel of the internal region of the

t
bregibl q‘%’%f@afw Hrraulfizls legatipns e tha e SURCTHE, and a distribution

stnﬁ?ﬁﬂ@dihta?lsfboh‘fp%ﬁbiée\bfﬂ? udd %ltﬁ%Bﬁl?%sb&f‘alpﬁﬁ@ estlithfedm t he
gency support systemand to provid

dlswa@h% pEthgibreatigablerair jof ther soatres fxompagssed awr i madtiple

locml’(l)ﬁs'd}'ltﬁe |t Rge0f the building structure, and a
di stribution structure that is conpatible with use

[00481 In pefrapothes aspeal, a méthod bﬁsatbuytoeftaemmhsssemmamhmes efisuring

of t he squree ssed.air to
that & ﬁesbﬁ’]@@# %gggt“? | ONs o?m?li%en%?'u PP H @ yStg n%]["fﬁ”és W 85’437 1
thretsholm(ange of themeestcnbed pakatry byyrsdledmgfa valve ofahe e:msgeueg

udes a .su e e structure to
suppBEiFER & miEfeR el ofhreabiilE ol m Hd R abeBo fumosy
systeapatpnadiinga filling mocéss lof dibséathdbié hioa §a&§iu@ By@nclodfhg the

Lne structure,, a valve to pr Iea ge of the
breg Al R ARPALHELS iPiAcire Pive IO Fllsi O ﬁ\es%%rgﬁﬁmy support
sysfeai Gﬂt}ie&hinﬁ streadid @ previde 9Saff pladenhdittd Suply the breathable air
ﬁ 8 38 PCT/ US2007/ 018342 ~ pressure, a fill site
to the, Pegaf %ir EpRarFihand readinge pgrvtesee of breathable air through

an 41F %H'%%tthﬁc 8f & sthfag su@%ﬁﬁ&ﬁ‘ﬂ@lsﬁ‘or@ beafRBA At H%t gst replenishable

mul tiple | ocations of e mne structure,
Wltblassplflfc&lﬂ icompressedi@it.ure that is conpatible with use

[004bf I £ e‘?%fct%gt al sﬁf stérﬁ%k‘la's{rﬁ& e 1ngiu§i§§ o aﬁl n{t Ura

t he breat e source o esse
buildisg $tpkogure|to @mllltgwsdﬁiifvet)hd neatbalsle Bucﬁdm Q. so{lﬁﬁlb&]cohipressed

air %éférnuﬁg ﬁfsﬂ%utf%ﬁ%g%m & tHELHﬁéilng %gfic & élésalglbté% Structure that is

are’in es ensuri
compagibiwith efe amntheveipgessey as u]mp dadiligystdissemndtionl dT3he

i thin.a resho ran f.the ri bed pressure
breglhbttk B hiche SiRORp e rinetond insdruHely lowios Pr eyt e
strubmrﬂrah\zlemtaul f6lege eulpbysiEaad bedlide i addifional sBSply of air to the
b enc su %gr.t éstem saf eguarding a filling

“‘lg' £ Iy agition fpyihesource of saprasiRd 8% encl osi ng t he
[0050]e Mé‘tﬂ&hﬁ sPitémARRAA aphatasEs aisaegéémeréamﬂé}% Qﬁplémfemeh in
site of the energency support system of m ne

any Jpeans o 2Py g VATIQRS agpechy, ang m&wcw@d srup ﬁqnyn phe
mac@ﬁ&aFé&a%l@ nfddium et finkl £t Bgﬂ;:@ﬁi%ﬁﬂ&am&lﬁ gxe by a

provi ding a spare storage of e alr throug
mackingg PauS@ttbe agehing sk perforan sy phgeopartiiensstisalesed h@mne Other

featBfe3 3NN a%p@xleBt frgﬁltaﬂ ac‘ccf)%laﬁﬂhg Qm%g and from the detailed

description that follows.
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with a source of conpressed air. [0049] In a further

aspect, a safety systemof a structure includes a
waaploy1sesit of a building structure to facilPCHUS2007/018342

delivery of breathable air froma source of conpressed

air to an air distribution system of the building

structure, a distribution structure that is

conpatible with use with conpressed air that

facilitates dissem nation of the breathable air of

BRIPE DESCRIPTION OFOII¢E SSAWING® nul tiple |ocations of
and an air storage sub-system

bui | di n tructure, tem
lo"ggl_eﬁi‘_awﬁeee‘g‘w@al&maa%ﬁlusgasﬁ By v ofixapipiq syl not limitation in
the g€l $T3hé héc@dﬁip&h?idgfﬂrﬁﬁﬂigk,' 1ARwHiBh 1iRE rFOIHES iBllicate similar
congressed ai.r. [0050] Methods, systens, and
clementsand da sdiigh: s c| osed herein may be inplenented in
[0038) F 3 15 Qb1GG 8 aROo VA Aiﬁ&'ﬁtr?o%’ﬁ%létsgsfteﬂrl Echife,
executed in a formof a nachine-readable medi-um
accerdiagi{a o embedimght.i nstructi ons that, when executed by

' L ne t erform an f an .
(0033] FRfifHe 2o LRRUREd R ARG Rl Eh R 30X el pavine
fill appgmaloeated fvenivaly fimoc anpanwyhargacdbadihg o aederhbadiniche

i descript.ion that follows.. 14 WO 2008/ 021538 .
(008%) Fleait 35 G 24t HoeaiCaiBiR s vl enen A Resheving
fill [sﬁié)ﬂb{patﬁi hgﬁk@ltﬁr&.)ﬁdi "R B0, dcﬁbm?_tg Rier épllybdmh e

e . NO imtation in the fjgures .of the
[""g%ﬁgﬁ%ﬁﬁ?%ﬁ ao‘t?%%vﬁﬁg ,0} the SRRPlYHNIY qfthe air distrpytion system,
accorihg &t éneSdriibddfene! ements and in which: [0052] Figure

ck diagramof an air distribution systemin

is.a bl J .on sy
[Ooéﬂs?ﬁﬁ'{f’ d%e‘,s a IGUAPYioh ghe BBl hiddr aisristrippgsyystem,
acchidil ® ehd smbdRSkndi agram of an air distribution
systemin a structure havin fill sites |ocated
W“@'ér Figuge Byis ap ghgstationabe penply soit enelpsie encampassing the supply
uni@g@&ggﬁ?%ongg%ghin%g_ure 3 is a block diagramof an
air _distribution systemin a structure having fill
[0058]; Bigure 6At is anfibustratian af b il¥ statiorcineerin ot therstruatcaradcading
tooﬂlﬁeﬂﬁ)%d diment. [0055] Figure 4Ais a front view of
the supply unit of the air distribution system
[003Q]cBBigdire §Btis an Néusemtion bfie fill. pahOin6drior it@ thesstréBiuirs, a@cording to
one'es rodYrinng of the supply unit of the air distribution
system ~according to one enbodi nent. [0057] Figure 5

[0060] Biguiré 7ASE halidgpamaiatia vidwp Bl ¥ pipdidf teNGk@kiBn structure

enconpassi ng. the s I nit, according to one
embg%% nn%ﬁfe_ 1(’:Jc1tecf1 mate%llgl[,) aXcorging to one embodirr?ent.

[0061] Figure 7B is a cross sectional view of the distribution structure embedded in

the fire rated material, according to one embodiment.

[0062] Figure 8 is a network view of an air monitoring system with a wireless
module communicating with building administration and an emergency agency
through a network, according to one embodiment.

[0063] Figure 9 is a fron; view of a control panel of an air storage sub-system, |
according to one embodiment.

[0064] Figure 10 is an illustration of the air storage sub-system, according to one
embodiment.

[0065] Figure 11 is a block diagram of an air distribution system having the air
storage sub-system, according to one embodiment,
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[0058] Figure 6Ais an illustration of a fill station
interior to the structure, according to one

weedpsszrsest . [ 0059] Figure 6B is an ill ustratiper/ob20a7/018342
fill panel interior to the structure, according to
one enbodi nent. [0060] Figure 7Ais a diagrammtic
view of a pipe of the distribution structure enbedded
inafire rated material, according to one enbodi nent.
[0061] Figure 7B is a cross sectional view of the

[00d66F Figuret1208 a prddess HH® FHRAAG S h Buildifg strut®rd BB an air
materjal, according to one enbodi nent. [0062] Figure 8

stoyageéuh-éyﬁgpkaqﬂo%n%{o ane %‘PP‘_’W_FOH ng systemwith a
[0067] FHARS 13MPH PrSecs® MBWheaIsAbadihthddthé Bpdidtions of Figure 12,
adm ni stration and an energency agency through a
accREding fxoneeebrdimegt-t o one enbodi ment. [0063] Figure 9
. . .St O
o0 b3 Y Sl B/ ol 0 By 0 e 1,
accprdjog to a1k ¢mbadimient.ust rati on of the air storage

1. accordi t.p_.one ..e ' t. [0065 .

(O0RB TR T8l BRRRIeSE B B iR R G prorp et e 14,
accopdihg m divembodilvenaai r st orage sub-system according '

ne enhadi nent. 15 2008/,021538 PCT/ US2007/ 018342
1007 B Eare o & Bieess i Fasleaaites it e cRraRgrnT Bpsure 15,
accbrdihgltgnesémbieditieat. havi ng an air storage sub-system

tdi ng.t.o one enfodi nent 0Q67]. Figure 13 js.a
10035 E Rl 53 P SRS o Berett Pt m Ll SR Spe bfies sl

staffdrg ueeordg to @66 fiboREndr. one enbodi nent. [0068] Figure
IS a prqcess flow that describes further the

41s ) T . :
l00§alemqrs A8 1 Pracgss Bow el a saiety phin hyildise shucturmlayingafill site,
accbRIRPlo Hlethsodimehe @ process flow that describes

further the operations of Figure 14, according to one
[00d3bBigured? is p poxess fivywfe safty of anminostasgure] anwotdiag to one

i.pes further the operations of Figure 15,

emg%gg{e Png to one enbodi ment. [0071] Figure 17 is a
[00@4 b Odxs fEdtanes of the afent ymbbdimdnts Will bejapstardnt tftone the

sechRfn@cines B o8 e BRGNS Pl BoR B BPRRA OF

buil ding structure having a fill site,
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according to one enbodi nent. [0073] Figure 19 is a
process flow of a safety of a mne structure,
waec@snaiseg) t o one enbodi ment. [0074] O her feRCT/UER0T018342
the present enbodi ments will be apparent fromthe
acconpanyi ng drawi ngs and fromthe detail ed
description that follows. 16 WO 2008/ 021538
PCT/ US2007/ 018342 DETAI LED DESCRI PTI ON [ 0075] A
Breat habl e air safety system and net hod having an air
DESM[@D@SI@-NPQ‘I@M iIs disclosed. In the foll ow ng

ipti f. J t .
(00750 PRt 417 Eatbd Sy BB B Bror R R A0ty PrpRF B3y Stemm s
distloesd) Ughthel fslRyweihg @eidriptioh, foi¢he bsvd of explastion himetdus
be evi de however to one |Ilgg\rd in the. art

SPepHi deTHils Arg a5 S 1E REISG Kottt s hopiehunderstauding 2 1B

vartdiR egnboRaGbhts C [defi Bbd éque[n@ Qi fkevER B b2 RBllePinlthe art that the
di stribution system and emargency support systent

varigus rOgimeRts sayhherryactined wi éhesespac %@dme nt . .
[00E7@P i"m: térfhsoﬁfr (ﬁmggﬁé'f?@sten@” §r§{ eérﬂer@éﬁfgﬁsﬂaﬁéﬂ §ystem” ;e used

structure I ncl'udes a supply
mtgelpﬂsllgya sithropghowithedogunesnt1- 3) of a buil ding

[00??!)![’1951% gmt)gdlt'@e l ' sta?étz %SQ%Jn a‘f%r%ﬂﬁf rgjsrtt%%{bgl c?uc%h a suﬁply

. masourceo air to arrair
unig (esg-ethe stpply. umt hQO mﬁ Figdirest -Bpof 2 buldiyg senctisdp fagGltate

delﬁg?)(/ Sf l(rea&lif)i% 31| aogou% hee(% cé'nlgpgrler-ﬁ%g% a%t ) %F{%réﬁtgg%tl%q system
(e. g:; tharair dijtribatipn eysadsrh 180, 2 Ragef Figiree 14y edticlliRling r

s 40 g T B0 5 B Rl grvent

leak#£pe®f thé Beathable 4if fbinOfe 3 2stAbufidbOssRn® A0 pbithBAlPIeading
to the building structure to provide the breathable

to lgps ok ysyztagn eEaspus) @lilistationdpan dbs Bl atation 102 A1 of Figure 64)

intdrRFad kR WuiRfin ¢ bendpstelidli Bflﬁnéé thid QJréHtHabl@aﬁ' %& H %?ea@t%@ﬁ&
the holders 612 of Figure 6A) of fill

apr%faégs #rmylyiphe @ga*aorssazrféwb@ml@g atragiate, @emmlmber (e-g., the
holB&S %1807 Fr.g.p.w&) @lfthé‘ﬁll(?s‘(zﬁfonpf@?‘n%sr @gti@ﬁ?e% RabLén@ids a

appar atus within the secure
posgibie rupureiod an SIVeLpIessusizee bepathablreaid ppparats within the secure

chaiidel 84 47 £aib0bu®ibn 5t trULES ef]%i,ttﬁ% Jaﬁ%%ta% & gmé W4 ¢ %Jn]-es 1-

use with corrpresse ftes di ssem na
3) tbét is kempbtiblatwitohse wutln coxhptdsssedsamthaﬁacihtatemdrse&smﬁtlah of the

e g s L PO BB S
stristilre syl 81RO SOrpk subisgsted (ﬂ:@ the aip srhgtesubrsyade 95 @6ﬁ|
Flgfxsg ?hitoggay@é ag?adégﬁﬁglgéx{ggbrngf apslt' {ou&t %uﬁdllng s?rggtu}e in addltlon

to the source of compressed air.

[0078] In another embodiment, a method of safety of a building structure includes
ensuring that a prescribed pressure of an emergency support system (e.g., the air
distribution system 150, 250, 350 of Figures 1-3) maintains within a threshold range
of the prescribed pressure by including a valve of the emergency support system to
prevent leakage of breathable air from the emergency support system 150,
safeguarding a filling process of a breathable air apparatus by enclosing the breathable
air apparatus in a secure chamber (e.g., the holders 612 of Figure 6A) of a fill site
(e.g., the fill site 102 of Figures 1-3) of the emergency support éystem of the building
17



[0078] In another enbodi ment, a nethod of safety of a
bui I ding structure includes ensuring that a
w@e@soeisBed pressure of an energency support SPEI/ER2007/018342
(e.g., the air distribution system 150, 250, 350 of
Figures 1-3) maintains within a threshold range of
the prescribed pressure by including a valve of the
ener gency support systemto prevent |eakage of
breat habl e air fromthe energency support system 150,
streethmguaxmldgaaafei pladenenptongply the tredthatdé hiald ﬂleairéathable air

ppar af s encl osi n t he eath e_.air apparatu
apPRRES Hfra¥igHE BB Botpi o pERY P 1RoBeDRY B Siaiee tank
of ﬁvi\)nrtsforagef dubksysichieto tereghe bfdafhai)ld dir Biat B répléni8hable with a
of. the energency support system of the

So‘b’ﬁ\gf’ﬁ?‘ﬂﬂp‘f# %3008/ 021538 PCT/ US2007/ 018342

(0679 Ug zatr ghotiter Rhodiferd, §Bﬁﬂdlﬁ% IEREBAY (eth, Skl |Poﬁlldmg
br eat able air to the breathable air par at us, and

SITRFETF R gs & shopnine Bl ayertive! Brikding, ﬁm%urausnch Ay ® high rise
buBdingS4 AidHSe b@Ming MndAR} Ably ﬁgeo&ﬁ‘ﬂlﬁupﬁs YAy, z%ftmv&a(} nd/or a
hatl e ai a i A"a

store the breath r that is repleni sh:

tunggly et igeludenp fs setofavalls ovkgg vertipaly ansohdrizontally
en@w ﬁ% LSRN ofFart S cHihe tﬁé’ LG LY ﬁ%d(xS 1r9an m??xfl&rx’eé%ﬁto%he

oul Ing structure suc as a
building istra¢tutsalsdiorg st ofiealls Ehasdnlﬁﬂeashe anthmghrelglcﬁeof the building

s ofafotghh PuBt A B3 B R py o
hotimitalt;emhve‘mc:ﬂly Bein ank anathes, acsupphdarmig(eves the @apply vand 00

of RRAEST] anhord ™ PR S ALFTE FroeLor VR Claribifing

del$taryof blfeathaalese&ﬁﬁﬁﬂl Se8ur€d ofM@nhsreésdatairdb bh Eersdhicy support
i nt rnaI glon of . the bqumgQ’ structure in

SYHGP (& B 5 figrihation sypters 130 ¢ 50t g a%%habeﬂdmg
str@d’t&reoﬁ ﬁllf‘s@dtiohc(ﬁtgahhy fiBNGheRr 10200b4 Flgfﬂ'@ m&? BERNRLRSI region

upply unit (e.g the supply unit of Figures

of tileéauﬂémgéé@ﬁ‘fm? 3y aror:f&h the bregthaplg 4ir tsfa bwethablesmr apparaghs at
mul@lb %ctaaoﬁsa&f thkbahai g%luw@é % REuRle ﬁaﬁl@ébds fgp%é b &12 of

source of npressea ailr to "an ener gency
Figure6dmof éhegﬁll staion 402 Adissit safdsy shiohd thyscanfing 3(os@b, rupture of

fill
o S0 kg el B b s oS Gl by
dlStrtmltllomSB'uctai'e (eemyi tha dispfibutivm durvichudte 104 of Figires &-3)dhat is
he b t habl ab
coRb RIS 5 SRR otab . Aee) RSBl e
breat}mbtetamrmha seace bEc@’ﬁpﬂfbﬁd diftogmultiphelobaiigroF tkelBuitfing
ure ion, 102A as a safety Shle|d

strlf # EH&“Q”;%§§‘”I§P’§ € tgﬂtge 8 starage su -system 50 of

Figare Il()pfoe;ﬁ‘suidleéﬁdtdbftﬁﬁbhﬁﬁﬁ)@ &f dir fPhaballdmgWwiubiufe i Ridition
ecure chanber 612, a distribution structure (e.g.,
to thR SOYFE OF FHAPTESIFIAT uct ure 104 of Figures 1-3) that is

"[0080 R4 fltiRr WhibBdiedht M §dfetgQ ?ﬁémuﬁhél stf@fure includes a
faciljtates dissem nation o

supply unit (e.g., the supply unit 100 of Figures 1-3) of a tunnel structure to facilitate
delivery of breathable air from a source of compressed air to an air distribution system
(e.g.. the air distribution system 150, 250, 350 of Figures 1-3) of the tunnel structure,
a valve (e.g., the check valve of a series of valves 408 of Figure 4) to prevent leakage
of the breathable air from the air distribution system 150 potentially leading to loss of
system pressure, a fill site (e.g., the fill site 102 of Figure 1) interior to the tunnel
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breat habl e air of the source of conpressed air to
multiple | ocations of the building structure, and an
w@reossesBage sub-system (e.g., the air storagePCT/US2007/018342

sub-system 950 of Figure 10) to provide an additiona
supply of air to the building structure in addition

to the source of conpressed air. [00801 In a further
enbodi ment, a safety systemof a tunnel structure
includes a supply unit (e.g., the supply unit 100 of

strdangu e prolvufe thebrentidblgir 164 breathibe: dipapmeatus bedaltiple
eathable air, froma source of conpressed

lociiiqns) el SRR, A EpEHBRFIrYREuR, (o B e gfspribution
stndﬂt&’é rioh lé)tf'l?‘?ghﬁ:y LAY co@@&ibl@ thﬁse'ﬂ'ﬂi"écﬁﬁ kst o9 that

he tunnel strucéure a val ve ém‘ t he check val ve
fa%'rtatas é@?qr@@awn Qb bseatlable pir of g sounye afgopracrsed air to
multﬂﬁé‘ ﬁﬂ:ﬁtloﬁ’sf ofihenlineRithRlle air fromthe air

distribution system 150 potentially leading to | oss of
[0083k Ireystierfasther ambegdimient, agafe@y $xstemn of afpeilding|stryptuee FGRides a

Sup%%l’@ %%7%&@@2”@{ 1rotl(}c % rlngov d l}[ﬁég%r%caﬁ%qg

faciitate deliverlyrof htdatizble air froap@ sowtel ef compnebsedplireto an air

s BT 030"l YROEk SR 41930, b o

the Pémgdmtﬁ;eﬁl)re fahaitve (@.c,otp atlvielof awietibs ofSealvdst408 of Flgure 4) to

sed t ilitates di §sem nation
prefRARY o Berbreathitie sE o lRAT doiReRam P Rpotentially
leading ttd pse of acgstérmessiivel AEIL 1G] (eSd. F 116 Hnrseauc{rpﬂﬁlol of Rigure

oA s e e St P g e G i e et i
appatabi 3t IﬂlﬁlltibleleQaths oF e BSldlnBstrbue, Pchel Elﬁmber (e g., the

structure to facilitate delivery of breathable ai

holderg 13 0§ Figure 64%) of dhgfill statigni02 At as angafety shield that confines a
gllw

pos§ mgagé 0P8 éﬁgg%ﬁggd br gifabfa e[lr ﬁam{g&thﬂﬁmmé&@
Chamheaé% Uraada distributigrestgucturet(e. g\éaha/élstrfbuaos struasreofOtl of
g R D T P
dlsqsmleattqrmﬂ the biegtidblecpit of the seumt ofi cemptessadpriersmubipla

t the fill station 102A of Figure
IOCJé s°§%%r$‘§irzll'¥%5tghMBU| | ding structure to provide the
[008)2]eb11 duaddt errﬂabdlrﬁemt,aa imeﬂﬁ)ﬁhﬁhhﬁtﬁbf a baiiag aﬁrhk&uﬁ:tincludes

ens La abd?ns of t bui | dl%? structure, cure
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ossi bl.e rupture of an over-pressurl zed breathable air

of thprerotthrd REPSSHISPY eluding @ ¥alve RhHsemegency sygpert system to
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onpr essed alr
(e. g the holders 612 of Flgure 6A) of a fill site (e.g., the fill site 102 of Figures 1-3)

of the emergency support system 150 of the building structure to provide a safe

placement to supply the breathable air to the breathable air apparatus, and maintaining
the prescribed pressure of the emergency support system 150 such that a system
pressure is compatible with the breathable air apparatus through a distribution
structure that is rated for use with compressed air that couples the supply unit and the '
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| ocations of the building structure. [0082] In a next
enbodi nent, a nethod of safety of a building structure
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brelattiable 55 @ s¥ck Sf bOmbABLdd diftPmulRlid MRANorR of the bulldmg

breathabl e air froma source of conpressed -air to an
strgii@i®gency support system (e.g., the air distribution

[0OBYP e Pel %ﬂa&@mb&ﬁIQeﬂﬂc a EhGHY %%tel-n 3t a %{nl&lﬂg sRk el ﬁgludes a

structure, a fill station tation

supply Phig (9.8 B1) sunplytumt 106t @ﬁlﬁpsurwe’gﬁbﬂf a beilding smnwm tng
fac ftﬁﬂé‘iﬁﬂ'&?xgt& HRERMAVIE adr %&5%@&#&? %Ih” g?xgbfesgéal #r to an air

. [ea alr a paratus at ocatlons of the
dlsmhutlanrsgstsw(mgt,uhe air slitdbutian Enb&50,(2809g350 oflBigures 1-3) of

the%%ilqg{gss%alrg,fa valve to prevent leakage of the breathable air from the air
distribution system potentially leading to loss of system pressure, a fill panel (e.g., the
fill panel 102B of Figure 6) interior to the building structure having a RIC/UAC

fitting pressure rated for a fill outlet of the fill panel to fill a breathable air apparatus

to expedite a breathable air extraction process from the air distribution system and to

provide the breathable air to the breathable air apparatus at multiple locations of the

building structure, and a distribution structure te.g., the distribution structure 104 of
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Figure 6A) of the fill station 102A as a safety shield
that confines a possible rupture of an
wor@s/oprsessuri zed breat habl e air apparatus w t PCTUS1967/018342
secure chanber 612, and a distribution structure
(e.g., the distribution structure 104 of Figures 1-3)
that is conpatible with use with conpressed air that
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struc@irer nal regi on of the buil di ng structure, a second
of walls that divide the internal region of_ the

t
(0084 PiePseyent embediphenk R sadtty £YHem Lgrne sENghwpeciudss a

supply unit (e.g., the supply unit 100 of Figures 1-3) of a mine structure to facilitate
delivery of breathable air from a source of compressed air to an air distribution
structure (e.g., the distribution structure 104 of Figures 1-3) of the mine structure, a
valve (e.g., the check valve of a series of valves 408 of Figure 4) to prevent a leakage
of the breathable air from the air distribution structure 150 potentially leading to loss
of a system pressure, a fill site (e.g., the fill site 102 of Figures 1-3) interior to the

mine structure to provide the breathable air to a breathable air apparatus at multiple

21



direction into areas displaced any of a horizontally

and vertically fromone another, a supply unit (e.g.,
wob@ssepspt y unit 100 of Figures 1-3) adjacent POI/ES2007/018342

particular wall of the first set of walls to

facilitate delivery of breathable air froma source of

conpressed air to an energency support system (e.g.,

the air distribution system 150, 250, 350 of Figures

1-3) of the building structure, a fill panel of the
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a fill site (e.g., the fill site 102 of Figures 1-
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t he energengcy support systemto
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buifdiRP SfrhictidSdueRad 2 igitadeLiRTifE, A ride Buildthd) hAEBS & 1O rise

a_breathabl e air apparatus by encl osing

t he
builgipg,avatice 2 sHPWap saAer adunnel e, coHamEr qee gfaccess by a
sour&Corisresseli b B8fd/or to expedite supplying the air distribution system 150

with breathable air. The supply units 100 may also be placed at locations that are
substantially free of traffic to decrease potential obstruction present in an emergency
situation (e.g., a building fire, a chemical attack, terror attack, subway accident, mine
collapse, and/or a biological agent attack, etc.).

[0091] The fill sites 102 may also be placed at a number of locations of the structure
(e.g., a horizontal building structure such as a shopping mall, a vertical building

22



Figure 6A) of a fill site (e.g., the fill site, 102 of
Figures 1-3) of the energency support system 150 of
WO h@s2rses structure to provi de a safe pl acenmeneCT/0S2007/018342
supply the breathable air to the breathable air
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cong#ﬂ"t sgr&fa yto gg@{ﬁ{% Ig%tl%gg"op I%@b—g%tu?ﬂ eA é’&eg %%rhterhal (e.g., the
firegtted ahateral 02 afdiginge/2A pingy Boicdse ltheodhsﬁrlbluhoﬁ strectuiO4 such
that(t%e %1s’tr1blnton structure 104 has the ability to withstand elevated temperatures
for a prescribed period of time. The pipes of the distribution structure 104 may
include a sleeve exterior to the fire rated material 702 to protect the fire rated material
702 from damage. Both ends of the sleeve may be fitted with a fire rated material 702
approved by an authority agency (e.g., certified according to the approved standards).
In addition, the distribution structure 104 may include a robust solid casing to prevent
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fill panel 102B and/or the fill station 102A) on each
floor and/or different floors. Each fill site 102 may
wheoosoepsest i al |y coupl ed to one anot her and t oP€TES2007/018342
supply units 100 through the distribution structure
104. The distribution structure 104 may include any
nunber of pipes to expand an air carrying capacity of
the air distribution system 150 such that breathable
air is replenished with a source of conpressed air at
physidai gmsage tocthe distripon stvetuss § 04petenvalbneparontsing safety and
such as the CO Moisture
rehg@yl f.[]%@%adr%&% g&g?}zsggs}ﬁ?éésensor 108 to track and
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disggntinue girptigtsibudomiorthe iyl sitgs |102 ua@ easditbatemiyredtahompufity level

oS B S By ) S5 e

momammg wste(m (g)g., thehpressier ensart mx ofifiguiral) map aotonfatigallytrack
case t he di.stri.bution structur
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[ of tinme. The pi of, the distribut
sucBithas e, Rlarm i rmye xRl DhES ecpSleLPERt:Bs phiberir digibution
sysfelni @50 ak@ddeBietafed) thi€shold protect the fire rated

702 from damage. ' Both_ends of the sleeve

terial
l‘"’@il f 1gure d i5iblack diagram of 2n@ir distribpian system inp ShuGEE lwmg

fill anesanumea WeMicale fow &R &oth&eéacbfdlﬁg t@&ﬁ@érﬁb&ﬂn{eﬁt t&he air
proved standards In addition di stribution

dlStSItbPU@’c‘ S§Ystem@A0nthe disiwibuiinn sirucaisad P4 sxzﬂy igdividyally coyple each
fill QirtceY@Jf‘Ee %St Wgﬂg?% 9%23}5’ 38a/REMUR? 9R46R 38%%0 tﬁ&@ﬁﬁ*ﬁﬁg unit

stribution structure ot ent
100(: dnérvmaé couplingf reey beadivantagepubin dasg ond plph ofge distribution

struqlaﬁg 1 b@ l&:&%ﬁ fﬁ‘xﬁé&gﬂ)lé Sclgcci{oL thge@]/wggbq dché %){hreg g ‘pae? Qan still

structure nclude su ruc
dehyplemlr to the filhsigasvidRde.ge tlgg fill Ipaasl T0RBradd/orahé ﬁﬁts)attcm 102A).

[008§]0\fn %ee 2?19 ggynal'}u 10§1ts§fsl{ %5%' R A rD{ltl(f)l’? gtru aclu 1%4 may
sequentially couple each fill site 102 (e.g., the fill panel 102B and/or the fill station
102A) displaced predominantly vertically from the supply unit 100. Each air
distribution system 250 may be used in conjunction with one another depending on a
particular architectural style of the structure in a manner that provicies efficient access
to the breathable air of the air distribution system 250 reliably.
[0099] Figure 3 is a block diagram of an air distribution system 350 in a structure
(e.g., mines, building, tunnel, etc.) having fill sites (e.g., the fill panel and/or fill
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of the distribution structure 104. The pipes and the

fittings of the distribution structure 104 may be of
wGer@Bnkls3s steel, and thernoplastic material, BPCT/US2007/018342

conpatible to use with conpressed air. [0096] In

anot her enbodi nent, the air distribution system 150

may include an air nonitoring system 110 to

automatically track and record inpurity |evels and/or
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the source of compressed air.

[00102] The fill pressure indicator 400 may indicate pressure level at which
breathable air is being delivered by the source of compressed air to the air distribution
system 150. The fill control knob 402 may be used to control the fill pressure such
that the fill pressure does not exceed a safety threshold of a design pressure of the air
distribution system 150. The system pressure indicator 404 may indicate current
pressure level of the breathable air in the air distribution system 150.
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The air distribution system 350 may include any nunber

of supply units 100, any nunber of fill sites 102
w@eoogio215a8 fill panel and/or a fill station, eteCh/US1aT1/018342

are coupled to the rest of the air distribution

system 150 through a distribution structure 104. The

air distribution system 150 may al so include an air

nonitoring system 110 having a CQO M sture sensor 106

and a pressure sensor 108. In the air distribution
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[00106] Figure 5 is an illustration of a supply unit enclosure 500 encompassing the
supply unit 100, according to one embodiment. The supply unit enclosure 500 may
include a locking mechanism 502 to secure the supply unit 100 from unauthorized

access. Further, the supply unit enclosure 500 may also contain a fire rated material
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25 WD 2008/ 021538 PCT/ US2007/018342 [001031 The
connector 406 may be a CGA connector, a R T UAC
weomseetses (e.g., the R C UAC connector 620 oPCHUSM0B018342
6B) etc. which is conpatible with an air outlet of
t he source of conpressed air of various energency
agencies (e.g., fire station, law enforcenent agency,
nmedi cal provider, and/or SWAT team etc.). The
connector 406 (e.g., CGA connector, RIC/UAC connector
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of the | ress ' biI't f the
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frofy/h QIR AISEIBEHEE sP&A 150 2tThE Fid) IMBIETOAN 82§ Wel fupture

within a pressure rating of each conponen of the air
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shibldb8l Shé é&ﬁt&ﬂxeefto Bre%ﬁﬂ'n}hrié@'t encl osure 500
encocripas& ng unit 100, according to one

(004481 h@eqystenﬂmsssw@m azm‘ 00gnay islisae sTTentRyessure level of

breathable air in the air distribution system 150. The fill pressure regulator 602-may

enable adjusting of a fill pfessure of a source of compressed air to ensure that the fill
pressure does not exceed design pressure of the air distribution system 150. ‘The fill
pressure indicator 604 and another fill pressure indicator 606 may indicate pressure
level at which breathable air is being delivered by the source of compressed air to the

air distribution system 150. The fill control knob 608 may be used to control the fill
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i nclude a | ocking nechanism 502 to secure the supply
unit 100 from unaut horized access. Further, the
W@ plog158$i t encl osure 500 may al so contai n a PCT/ES2007/018342

rated material 26 WO 2008/ 021538 PCT/ US2007/ 018342

702 such that the supply unit 100 wit hstands el evat ed
tenperatures for a prescribed period of tinme. [00107]
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[00114] The isolation valve may be automatically actuated through an air pressure

sensor (e.g., the low pressure sensor 108 of Figure 1) of the air distribution system
150. The fill station 102A may include a pressure regulator to adjust a fill pressure to
fill the breathable air apparatus and/or to ensure that the fill pressure does not exceed
the pressure rating of the breathable air apparatus potentially resulting in a rupture of
the breathable air apparatus. The fill station 102A may include a pressure gauge (€.8.,
the system pressure indicator 600, the fill pressure indicator 604, and another fill
pressure indicator 606) to indicate any of a fill pressure (e.g., the fill pressure
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pressure does not exceed design pressure of the air
di stribution system 150. The fill pressure indicator
wobsard3anot her fill pressure indicator 606 nBET/US2007/018342
i ndi cate pressure |evel at which breathable air is
bei ng delivered by the source of conpressed air to the
air distribution system 150. The fill control knob 608
may be used to control the fill 27 WO 2008/ 021538
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system 150 t hrough ensuring that the system pressure
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SWAT deagh, alvwaénforser sisdioe a medical worker, etc.) and/or stranded survivors

in need of breathing assistance. Each fill hose 622 may be designed for different
pressure rating and may be couple-able to any of a self-contained breathable air
apparatus and respiratory mask through the compatible RIC/UAC connector 620. The
fill panel enclosure 624 may be provided with a visible marking to provide
luminescence in a reduced light environment.
[00118] In one embodiment, the fill panel 102B interior to a structure (e.g., tunnel
structure, mine structure, building structure, etc.) may have a RIC/UAC fitting 620 to
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sensor (e.g., the low pressure sensor 108 of Figure 1)
of the air distribution system 150. The fill station
waomsomays | ncl ude a pressure regul ator to adj uBtT/asiont/bi8342

pressure to fill the breathable air apparatus and/or

to ensure that the fill pressure does not exceed the
pressure rating of the breathable air apparatus
potentially resulting in a rupture of the breathable

air apparatus. The fill station 102A may include a
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agency 804 through a network 810, accordmg to one embodiment. The air -
monitoring system 806 may include various sensors (e.g., the CO/Moisture sensor 106
of Figure 1, the pressure sensor 108 of Figure 1, and/or hazardous substance sensor,
etc.) and/or status indicators regarding system readiness information (e.g., system
pressure, in use, not in use, operational status, fill site usage status, fill site operational
status, etc.).

[00122] The air monitoring system 806 may communicate sensor readings to a

building administration 802 (e.g., building management, security, and/or custodial
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connected wth the fill hoses 622 may also directly

couple to a face-piece of a respirator to supply
whe@abkesbs e air to emergency personnel (e.g., BCT/USM07/018342

fighter, a SWAT team a |law enforcer, and/or a

nmedi cal worker, etc.) and/or stranded survivors in
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of the compressed air source, and the system pressure of the air storage sub-system

950. The tubes 1000 having a looped configuration may couple each air storage tank
1008 to one another. The looped configuration of the tubes 1000 may increase in
robustness of the tubes 1000 and thus may prevent damage of the tubes 1000 due to
stress. In one example embodiment, the control panel 900 is mounted on the tubes
1000 coupled to the air storage tank 1008 and the booster tank 1006.
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[00120] Figure 7B is a cross sectional view 700 of the
distribution structure 104 enbedded in a fire rated
woraos/2eBs 702, -according to one enbodi nent. SBCT/USW07/018342
700 is a cross section of the distribution structure
104 enbedded in the fire rated material 702. [00121]
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m pres<ure Pgau
also 1n_clude an air monitoring system (e.g., that includes the CO/Moisture sensor 106

[

of Figures 1-3) to automatically track and record any of impurities levels and
contaminants concentration in the breathable air of the air distribution system 150.
The air monitoring system 110 may include an automatic shut down feature to
discontinue air dissemination to the fill station 102A when any of impurity level and
contaminant concentration exceeds a safety threshold. The air storage sub-system 950
may also iqclude a pressure monitoring system (e.g., a pressure sensor 108 of Figure
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indicate current pressure level of the breathable air
inthe air distribution system 150 recorded by the
WQ@e@sseNses noni tori ng system Air stored in thePEI/S2007/018342
storage sub-system 950 may be directly supplied to
the air distribution system 150 through. utilizing the
st orage bypass knob 910. [001251 Figure 10 is an
illustration of the air storage sub-system 950,
according to one enbodinment. Particularly, Figure 10
1) toldoHfihiitisBFtrddk@ndqBt s th@ 3Redm PAsult Wres: wﬂ-@@gtbtﬁ‘mn system
driver air source 1002, a pressure booster 1004, a
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’ struc ure stora
100 jof they air stgeags sh wmﬂﬁ@gﬁme Be ma)um sawptiod eathtbreathable

air tBEd¥Bh a source of compressed air that is coupled to the air distribution system

150 through the supply unit 100 and supplied independently of the supply unit 100.
The air storage sub-system 950 may provide a spare source of breathable air to the air
distribution system 150 in addition to an external source of compressed air.

[00133] In one embodiment, the distribution structure 104 that is compatible with use
with compressed air may facilitate dissemination of the breathable air of the source of
compressed air to multiple locations of the building structure.
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t hrough tubes 1000 (e.g., having a | ooped

configuration) to increase robustness of the tubes
waeed/oes3pr event breakage due to stress. | n adedT/Us2007/618342

booster tank 1006 of the air storage sub-system 950

may be coupled to the air storage tanks 1008 to store

conpressed air of a higher pressure than the

conpressed air that is stored in the air storage tank
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4Perso e to i.salate the SOL“’Ce of ressed air from
cﬁ@ aget ough utilizing a robust metallic materia to e supply unit enclosure
500. In operation 1214 leakage of air from the emergency support system 150
leading to a potential pressure loss of the emergency support system 150 may be
prevented through utilizing a valve 408 of any of the supply unit 100 and the fill site
102.
[00137] Figure 13 is a process flow that describes further the operations of Figure
12, according to one embodiment. In operation 1302, transfer of breathable air from

the source of compressed air to the emergency support system 150 may be
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air storage sub-system 950 such that the breathable
air of the source of conpressed air is directly
waledoswersabl e to the fill site 102 through the PCT/US2007/018342
di stribution structure 104. The air storage
sub-system 950 may be housed in a fire rated encl osure
that is certified to be rupture containable to
wi t hstand el evated tenperatures for a prescribed
period of tinme. In some enbodi ment, the air storage
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encl osing the breathable air apparatus in a secure
[00141] In operation 1406, the fill pressure of the fill site 102 and/or the system

pressure of the emergency support system 150 may be monitored by incorporating a
pressure gauge to the fill site 102. In operation' 1408, the distribution structure 104
may be enabled to withstand elevated temperatures for a period of time using a fire
rated material (e.g., the fire rated material 702 of Figure 7A) to encase the
distribution structure 104.
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chanber (e.g., the holders 612 of Figure 6A) of a fill

site (e.g., the fill site 102 of Figures 1-3) of the
werwsgersey support system 150 of the buil di ng BCT/USI007/@18342
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b lsi Le 102. 13 ] I'n operation 1306, conpatibility of
cloyd eéﬁf??ﬁré pport system 150 and

[00145] In operation 1512, an alarm may be automatically triggered and a signal may
be coupled electrically to any of relevant administrative personnel of the building
structure and the emergency supervising station when an intrusion of the supply unit
100 occurs through a tamper switch of the locking mechanism 502 of the supply unit
enclosure 500. In operation 1514, pressure of the breathable air stored in the air tank
may be increased through a pressure booster (e.g., the pressure booster 1004 of
Figure 10) to increase a pressure of the breathable air compared to the pressure of the

breathable air in air storage tanks (e.g., the air storage tanks 1008 of Figure 10) to
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t he source of conpressed air of an authority agency
may be ensured through any of a CGA connector (e.g.,
wo b@soerseect or 406 of Figure 4A) and a Rl C/ UACPCT/US2007/018342
connector (e.g., the R C/UAC connector 610 and 620 of
Fi gures 6A and 6B) of the supply unit 100. In
operation 1308, a fill pressure may be adjusted to
ensure that the fill pressure of the source of
conpressed air does not exceed the prescribed pressure

ensofe thhtthe energpey puppppoyrsters t §0 eomst&@lst kasaumypbply of breathable
uI at o unit 100. [00139] In

h |
R AR B o010
[009 46 WigwiyXG 18180 pkOELss o6/ that ddieribés furthecths wperatibns H€Figure

source of conpressed air nitored throu t he .
15 ﬁF&%rémgéogvaagEﬂ imepd. Iy, Ba?r%ﬂ% .138 r?d“BBb’rQ—:fJLS gglﬂﬁ air in the

air %@sg@ttmgmma% 86 eBastriid Mdﬁgﬂfutllizh% S8RBhY atobirce (e.g., the
encl osure 500 through provid 81 um nescence in

driyigg girequicedfP2 of iif’wqr@-ri&ém érm@ ctesshis bpaster B004.
I
[oo;liaﬂormgm 174 ag.ggé%g Bl é{ of W buRBf] m:aﬂue ﬁMF adill

j sTte 102 r I SO roma re ng port
statgfn (em, badilysatign lfﬁfppﬁthl@yéﬂém@Gﬁlm@ Inepeagmbodiment. In

opérﬁ?&@f ‘}(ﬁn 1t\§§{1;y ? Qx{su}%ﬁetpgﬂ A ére%rﬁbedi‘pqg sﬁyec& ot qn ear}ler%er?cyl%lgport

remal ni ng Sys
systegn (R.&. ﬂmaslnl distribution emrgdﬁOyZE Ba atof (Fh\gure& (lGB])4ﬂe}mtams
t hat descri bes fu

j 4 f. t
witsE e B B R PP b st R TROLERR b S
valv«? obpedradsiod Iva[lvé@ 208 bﬁFZgége |4fabt'; e emérgau(y%ugport ystahvieso to
eri e S (0] ure
preyent deakaee af by ﬁ’éﬁ?aﬁ?’éﬁo Jbe gmSFECRAY ¥ Porbgyggeguﬂéo In

OpeF RG0! 70af amﬁngﬁﬁﬁb%w tredRRAY1E aﬁ‘)é?b@ﬁ’cﬁhfiﬁay bésafeguarded by
operatlon 1404, a fill pressure of the fill site 102

enclosing,the haeaihableiair GPE"H%‘P@I f/egure phamber (e dhzhelderg d2 of
Figh?t 6A§ %€ 8 ¢l Jli%ete%r RS HIIRiE 20D BY Fidured 8- PEEAE r&ﬁ@ré‘en@& support

apparatus throu pressure regulator of the f1
systgm éSQQche[b@dimg] stmnhm@@r provisie alsadEplac¢raerttitp ISU}pﬂlﬁsbﬂ,lr e

brth?xafvl@%nftbltile ﬁllegﬁlaﬂﬂg%uaﬂgfa?z{ tud he system pressure of

e energency support m 150 may be nonitored by
(001 #8Jo dp opertiiony 1 206, maslstssmﬂ)egem@utemﬁthe efnietdensy swppbbsystem
1408 t FOR st t ur
(e. .,nthg %gkﬂ%da&tl 10N sysh 2%%‘% {3/5(? By res maéls efrg?mgamé(i
such¢hatadystent prewsunsisgnepatibleewith aieelﬂ'eathhlﬁe lafx] apb&nagxs, thtdi@h a

. fire rate terial .7 f Fi ure encas
aistibfipd BT eift grumibsn sy Hohel Bighissal® tnatis raca
for B&FWUBZG&H&&T%BM thelt 08ipted thlers,upﬁlgvruglaﬂm:c J O almﬁe ﬁursetgfma Q0
rial . 702 ma e event e ro e by
ko RS L8l 100 TRy e prevenl o iom, damge by
[00 84 FiRireqs iSaPhodePRowdT at Aapetyi bSh 'bhh&'ﬁmkg%&u&t‘iﬁélﬁéﬁﬁga fill
104 exterior to the fire rated material 702, In
sntecgﬁgr, dhe B site 102 of Figures 1-3) according to one embodiment. In operation
1802, it may be ensured that a prescribed pressure of an emergency support system
(e.g., the air distribution system 150, 250, 350 of Figures 1-3) maintains within a
threshold range of the prescribed pressure by including a valve (e.g., a valve of a
series of valves 408 of Figure 4) of the emergency support system 150 to prevent
leakage of breathable air from the emergency support system 150. In operation 1804,

an air extraction process may be expedited from the emergency support system 150
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1412, physical damage to the distribution structure

104 potentially conpromsing the safety and integrity
w@pRoosloz15881er gency support system 150 nmay be prROUBOSHA7/018342

by wutilizing a robust solid casing of the

di stribution structure 104. In operation 1414, the

robust solid casing may be protected from any danage

usi ng anot her sleeve at least three tinmes an outer

di aneter of a pipe of the distribution structure 104

by ﬁf&hﬁﬁhga R1@/RE f%tpﬁgleé% étﬁfé' d%fg: 2 'esa?-né%lo 1ﬁﬁweﬁ§toaﬁu

'S a process
par@bé%ﬂht@ﬁ!dadfreathghh:elrapparamscord| ng to one enbodi nent.

[OO?E%]O B %lg{eh sja%qgcesé ?iB AR a%et / orlng %Prh&mé’] 39306%185% one

& Raryd Feat i Ag Gergency s
embydirent. 1beprempdnel 902;111 eyt beoalshyedtthatckerdsaited peessugad an

ernb Qb S g e o o R °tept Lo 55 RS o

Flgsmespb-ﬁd aﬂm&uin@ wethica klhr}tshdldil réhgeafehd ﬁt&ﬁcrﬂﬁdipﬁwmdby

a r con oncent r at C
inclyff 5 PV (.8 B P oK YR el S 5 OF SOES ¢DR0LH B of he
engEﬁ@Uﬁ@)p@ft syStemeTHoI 16 PRNens 1HARAT S oﬁbfézitﬁﬁﬁle eGrdmyhde
tracked and recorded through a pressure nonitoring

em%rﬁg’ﬂ‘@’nﬁupPGﬁfXﬂtlew operation 1508, the pressure

[0078T} TRbpAGSY IO NN fink geoéegsr@faamamaﬁnésaﬂerpﬁ pafhiud B8y be
bU|Id|ng structure may be electrically co suc

safegygrdedrhy eniclesing the hr@}t@bmlr 8PPABLH itn R se,carqu: 9hatmbeggege the
hol&%fs @y %fﬁh@h%ﬁ@?fcﬁ aStih E&J‘ldﬂ‘@ﬁt{% %?ne?é’e% Sysk e%o of

ener gency support system I'S ou a sa
the nzing strugtrediparailon safs placementitonsupgly i gmaithawg/ ailpéo the

bregtlhggl% rak @)Iﬁ %ﬁﬁ%g&tahgﬁj 1586 afy %rrre ﬁ% C)()ﬁ %fqgg{ i:; %né%ay be

stati on ressure
propided $hmagbfan ahstoea@rtgnh @ 908; ufmoretge Sybsesrerh3F0ite stdve kv

bed I n o eratiopn .1512, an
breggpg?l hit ti%atbls r%?u?ms ‘5{35 5P ?ﬁcﬁ JiF H‘Pé??a“galél gnal may
[00bE2]C @L]ﬂioagh eegmrtsene adnbydﬂ‘mbnw I[yavefbeéxle geébailbbd with reference to
i |di ructure

oo PRI PSS E BN U S e el wAhfanodistons and

chahgdsriisy Bél mhfde td theSei@Bbydititnts wikhutAephtiing N Hﬁzrbr@ader spirit
er _switch of the | ocking mechani sm 502 of the
andssﬁg& Bfivariownenbadimensod o FHABRlEr teivgHousdeyices, modules,

ana@/z@@s gé&rﬁﬁrst be. @és@ﬁB&ﬁﬁ’ér@m%ﬁy 8L Shitfled Bnd &?er?tbfl ugﬁgk

be increased t hrough a pressure booster
haﬂb%@ﬁﬁcelt%@se SeMBbbasse logif gisewitryb firmyvar and/or any

contViRioN &F ldwite, Rinsdilall oxaéthV&Qg?@% edmbBaklisn a mat?hme

ressure of the breathable air in-arf storage t
readaplegmediufeg. dior exarpplggbietvariRus dlegsicalf stitictywe end Oiethagls 3Gay be

embidi P0G &Jﬂ?s%éof%/ 5%‘?9.:7%@%@%@% f‘ﬁﬁt@ LB dh€ation
enmer genc ort en’ cons 1 Igag gu t'Ily
Spegﬁicanmatacb Cercultry (ASIC))
[00153] In addition, it will be appreciated that the various operations, processes, and
methods disclosed herein may be embodied in a machine-readable medium and/or a
machine accessible medium compatible with a data processing system (e.g:, a
computer system), and may be performed in any order. Accordingly, the specification
and drawings are to be regarded in an illustrative rather than a restrictive sense.
[00154]) The above disclosed invention may be made in different manufacturing
environments and/or may be used in different industrial applications. For example,
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air that has enough pressure to fill the breathable
air apparatus. [00146] Figure 16 is a process flow
wo bas/ogissgri bes further the operations of Fi guP€r/usH®p7/018342
according to one enbodi nent. In operation 1602, a
supply of breathable air in the air storage tank 1008
may be conserved through utilizing a driving air
source (e.g., the driving air source 1002 of Figure.
. 10) to drive the pressure booster 1004. [00147] Figure
the Hffféerentcqmpaests suchas plessure gawgeg, aif strdgeithuksnhose pipe,

o IR YR bbb RIGAT G Ry fsbhbory mas
valegsbwhiichentstithie a brpahaﬂsle air sfdy systém gy emansficebd iaine or
ri bed pressur

of ., an_ener gency, .S oft .syste
moft R SSiebRERG RV B A Pp te B may e dureriyed Boplocaidy By the
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1ﬂe prescri bed pressure by i.ncluding,a val ve
bregifgble\ain Lty Y stemdpar ke wedy Br gEamplsg inbmutine F)@ea)of gructures
to ThEiBIREBFASIHE Ve FHRD OF breavttbiMil B0cdse of RA %%F%enlzg St@dfon.
of breathable air"fromthe energency suppor stem
Suchsgruciuses wghidgt Pwrra ngidimised fo, buﬂ@ngif,cm!@gs twiineds, etc.
WHeSS |a@te?dtfon§ Bha Fﬁhaﬁg}{s Qﬁthﬁ%frrﬁ%ﬁ%gﬁg Wil no doubt
encl osi-ng the breat alr apparatus I'n a secu
becoRgrAppArefibtap Perlsmof]@ﬂdd@ns skgll An difie arFafjer leaviry reaﬂ tlw foregoing
Is S 2 ur f
desglhglor?‘ it S té] Be ggc&er%t'é?? Elllat Il;hsf:t %atrrnﬁitélgr orﬁf)ct){ ren%Bui 1|wrr]1 gang
dessmb@bbwmyto(ﬁ 1lszu‘at1dxea1a‘. is abewapl interded to be) cmmpﬂryd lilmiting. By

reat.habl e ai.r ara
wa? BB oheh BrcBUROV IR BralarrbBR i e ot pwergency
situnitien ﬁn‘angeﬁreybrsalbaiﬂé mrsmt)emsteﬁme isbne pai@aidady useful
a dﬁ %trlbutlo stenzéﬁg 50 35Q of Figures 1-3) %
R T S ® S5ppe Okl iesql teackings ks notfmited
to pEOVARg }hbﬁhiﬂblb Rirtth eh@é@atg&@éy &r?dtfneﬂ R Akt Tah BN stBring

glstrlbutlon structure g t he di’stribution

the breaihablf air iman #if storagersub-sysigm, maimtaining @ peegeripesk prassure in
the WirlePoesi@ it thddR

e Sl O TRl i, hoRing SRAHRLESs bl oot BRIkt bl Bidahabie
air, spfeguydingea ﬁﬂm«gmme@s bel@redispersinghthefbirgdthalile eir B0 multiple

bc%QQlé?ﬁnﬁ#gH59618 is a process flow of a safety of a-

structure having a fill site (e.g., the fil
[00%55] eT!BOSé‘b skfilled igutheart 11143’) unglerstardi thgt the bmmﬂd safetyt system
be ensure

ratd it
may B B0 o llned ! soe TR nch s FIRS ot oy o
pam@ceﬂ:g archltaetlaalrstyllesﬂf thetttuicoire iy s heamndSthat @oidesS bfficidnt access
u th n a
to g A PR A ot TR s BBty e e RGBSRt e o g o e
vertyeal med htf)nﬂ)ntﬂqmlsﬁﬁmoff tNéiétMﬁ;ﬁJré @s rrib‘nnEh&lanl&ab%)ﬁle @fnbb?ﬂnents
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Thof ki &0 et e ORAE PEb REpOBbY oSy pasmded go imi
theit fcopper ati on 1804, an air extraction process nmay be
expedited fromthe energency support system 150 37
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WO 2008/ 021538 PCT/ US2007/ 018342 by including a
RIC/UAC fitting (e.g., the RRCIUAC fitting 620 of
woe@anz1seB) to a fill panel 102B to fill a breel/nsiwow018342
air apparatus. [00150] Figure 19 is a process flow of
a safety of a mne structure, according to one
enbodi nent. I n operation 1902, it nay be ensured that
a prescribed pressure of an energency support system
(e.g., the air distribution system 150, 250 and 350 of
cLBammy es 1-3) maintains within a threshold range of the
prescribed pressure by including a valve (e.g., a
Whahiscqlaimgdiss of a series of val ves 408 of Figure 4) of
) I o prevent | eakage
1 P AR PEY LR s, Enb Aok P Upport Syst em
1502 spply Bajt (100 ertatiiding stoayre fo facklitategleliveryexfdredthable

o B R PLIPRRRANY A ALATESE 50,350 o

buikhagrbteuct@ee; g. , the holders 612 of Figure 6A) of a

fill sjt of the ener su t .system 150..0of. .

t e e (4o Ptint Isahrastaey bregPBlesickainf aifgtshibution
syseup(l 30, Rbe, 3503 pdteatialty RadingQo 1436 of Bystérh paksareai ][

apparat us. | rati.on 19086,. spare storage . o

or oA e e PRE et piiifing Besiut irarine Siedragbable
air tood brehfABlendir SIRFAGLatSHENPYSIOBMARD R BiliRlifg Sftcture;

breat habl e air that is replenishable with a source of

confFEdEe ghamber (6 b fshe AllsEogK 193d) ¢ wfefy shield that
confibodhakdibie have been described wth reference to

speci fic exanpl e enbodi nents, it wll be evident that
rupie phas ongrdrresseEieedbrsathable aihanpgeatuswithinethgsdere ghamber;

t heg @i ' j . b .

i R R B 0B Ut SRR M U W RS e v
'tha"efgaﬂmtes, dissreninati oroofsthd bwiatheb]e aip dfithesourcarndlcpmprassed air

. I Qed_ h ' b bl ed and
to BORPIA G e B o SRR AERANEAI, UL o°, “GDs based

| ogarcaic stotagetsulpysysteinr (PHAY ®, prooide whradd alvgaDsupphyof air to the
and/.or software

.conbi.nati on of ..har re, fir re,
bui R ARG AR B ot T e P - For
exanpl e, the various electrical structure and nethods
transi stors, | ogi at es

y enbodi.ed. usi . ogic @ and

2. iR %fefy ST OF Elait d. U™ COmpRpinG b oragE ks (1008 of the
air 4toage kab-8 gktém(950)td YrdASE Sibrage[dTQHGBAt ik AispeiBIE Wihel hultiple

WAR ?ggggpgﬁégated that the various operations,
locatiogs @ ul St HBds di scl osed herein may be

enbodi ed in a machi ne-readabl e nmedi um and/ or a

machi ne accessi bl e medi um conpatible with a data
3. Tpe sefesssyiten o eleim Lefuyther gompriging erplepliterfair stathemagnks
(1009 e 8 TR B B fblt (920) B BeilBleto Lith prtr thropen bes
(106Q)Ihayinga lopped eqrfiguratirarioangreaserpbustness 9 tredubes (1000)

through preventing breakage due to stress.

4. The safety system of claim 2, further comprising a booster tank (1006) of the air

storage sub-system (950) coupled to the air storage tank (1008) to store compressed
air of a higher pressure than the compressed air that is stored in the air storage tank

(1008).
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[ 00154] The above disclosed invention may be made in

di fferent manufacturing environnents and/or may be
wae@d/o2rs3gli fferent industrial applications. FoPCT/US2007/018342

exanpl e, 38 WD 2008/ 021538 PCT/ US2007/018342 the

di fferent conmponents such as pressure gauges, air

storage tanks, hose pipe, breathable air apparatus,

CGA connector, RIC/UAC connector, respiratory mask,

val ves whi ch constltute a breathable air safety system
5. Theeysalfiesy spistamanftalainml i fartherecopprising edrivingfairciourden(d002) of the

o SOV AMIRIA Rn P00 o BR8P ATRL £1lsfhn G d 06010000 e

(IOQﬂbroagelmalb adystice mresésrefod thd &ie dmﬂgﬂuontslyetenb(rléai pav:1a]l=10))
sten1na ) or exanple, in
Sucﬁﬁf’?t "S‘Frsa‘%(‘y S otPPST 1ts 0f éa??y flge#'aci litate efficient

dellvery of breathable air in case of an energency
i tuation h .structures include, but ot
6. Tha darery SPsgemithctainhgovainin as TR eirsoutse L Omciabies the
breﬂﬂxﬁb!leéﬂli @r&t opingal B shpphed o &a%hgaﬁxgq,tm&mee IO AR ifg the
doubt = becone apparent to person of ordinary

bregthabie alhtOt Yraisalated-frara driping the pfeéawetmestﬁbéwgé}
description, it is to be understood that the
articul ar enbodi nents shown and described by way of
he saity sv5tom csfrtéamhl ,rfurtwomn@mge@ dipnipmitoung ispdemd110) to
autbllnml{: yandvi@ g%‘?fmh&‘mtl&l M&%%&rx‘ﬁk&ﬁtﬁ r?ﬁltel bfeathable
pr OVI [ ng reat hab| of energ
air of theatit d)lﬁtrtbhltloughswlhdlﬁﬁ @a0hafMe air saf et y syst emis
one particularly useful application, it is to be
appreci ated that the scope of the present teachings is
8. Thet saffétyrisy steim df@lgimoY,i vehengin hiieait hadoliteriag ISy:tté)mt(ﬂl £0) includes an

but t b
oGBS SRR B8R syittpd i AEfesf Buod fi ME Pulgfe s in a
casahalafy B gpariyriessds hibebnpdmBhant RvEls extdbd agdtg @neyhold.

support system tracking inpurities and contam nants
in the breathable air, safeguarding a filling process

9. TS A&y diaeeloFidMnt 1 @uﬂﬁ&%h?gisﬁlgd ﬁre@Jur@Hi&EtEhﬁ% system to

| ocations of the structure 01 Those skille
contiggously tggk andhgropsd Big$Y SRR PressErgpidhe ﬁa@@rlhwmswseqry (150,
2503%8ppm nmay be used in conjunction with one or nore

dystens, that may depend upon particul ar

architectural style of the structure in a manner that

10. ﬁ]hg\é.g?é?? (ij%%r#ﬂ S e HimFREREr ¢ %IIAJ?IZ%P %ﬁ%&%@%bﬁtcﬂ'tﬁm%

ut ion systemT
eledtripaliyecboupded toean alamp symdm anch thet the aldrad systesh tsi senofffwhen

the ‘?ﬂsqel%t er e(%fctgé s %Lﬁg g‘& Sli':?'lg & @fS%t 22613’%? gﬁn‘%ﬁﬁde a safety

rangevbodi ment s are not intended to limt their scope. 39
11. The safety system of claim 10, wherein the pressure switch electrically transmits a
warning signal to an emergency supervising station when the system pressure of the

air distribution system (150, 250, 350) is outside the safety range.

12. The safety system of claim 1, further comprising at least one indicator unit (614,

618) of the air storage sub-system (950) to provide status information of the air
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WD 2008/ 021538 PCT/ US2007/ 018342 CLAIMS What is
clainmed is: 1. A safety systemof a building
W@ Re0ao1sBe, conprising: a supply unit (100) of PEI/US2007/018342
buil ding structure to facilitate delivery of
breathable air froma source of conpressed air to an
air distribution system (150, 250, 350) of the
bui l ding structure; a valve (408) to prevent |eakage
of the breathable air fromthe air distribution

dis&butieMsysk&f . (120,2.503580) inauei s@drb%e pRadlire bdodtel PREs@E,
system pressure;  a fill stat|0ﬁﬁ§ 02A) interior to the

prepivwre af g compiessed air seunse.Anddhe sYMeBPESWEbl e air to a
breat habl e air apparatus at multiple | ocations of the
bui l di ng structure; a secure chanber (612) of the fil

13.skhgtsafriy systernef glaim. 1, Sarther goniprising a svaply wihenalesire (500)

[ - ' air
encBRRRANE e byl 180) B8hs BAPSPHWeAGUr RERM RHufre!
ultreviolet tand énftd@rod polah etdidtipngesiptani ehwravd reves comosion and
hcon‘Pressed air that facilitates dissem nation of the
p )ﬁlca

rea9ﬁ3%$% air of the source of conpressed air to
mul tiple |ocations of the building structure; and an

I,I storage suh-system.(950) to .provide an addit.i onal
14-%&%?%&9%*? S 5iha T i FRGPLbng & BFIGNE MeGiaRiFMdA02) of
thetsOpplf@inft@neBuRf (500) I 265 dhéupply?unil (B0 FHozh Intfiksdng that

of .¢/aim1, turt?er c§q£r|51ng n air, storage tank
P°‘%&‘&§Jy)°°8fprf’1a’ése safqty and relighiluy pf Biraedisirdwgipn systpmdy pRe? S0,
359t orage of air that is dispersible to the nultiple

| ocations of the building structure. 3. The safety
systemof claim2, further conprising a plurality of

15.He s3tRy a5kferh AR %ﬁaim(l:kg)ﬁﬁ')he?t:oﬁlpﬁs'ﬁ%% ob24t 3%&allic material of the
y ( p ed ot%er

sub-system (950) that are cou 0 eac

supphit wiiy bl esyes (5001 00 0Yinimize mghysi¢ad dpmage dué taguaranuis drzards to
' f (1 hr ough

pro Sl WSDEL RS iREE ANl 000"
systemof claim2, further conprising a booster tank

1006) .of the aif. storage.sub-system (.950) couypled to
16. G St gEefoimid >, 1H8) P Sbi Spthg PGBl s & ess?
subefantially U$ giuger@sisoti fedlhan the conpressed air that is

stored in the air storage tank (1008). 40 WD

2008/ 021538 PCT/ US2007/ 018342
17. The safety system of claim 1, further comprising a valve (408) of the supply unit

(100) to automatically suspend transfer of breathable air from the source of

compressed air to the air distribution system (150, 250, 350) when useful.

18. The safety system of claim 1, further comprising any of a safety relief valve (408)
of the supply unit (100) and the fill station (102A) to release the breathable air when a
system pressure of the air distribution'system (150, 250, 350) exceeds a threshold
value beyond the design pressure to ensure reliability of the air distribution system
(150, 250, 350) through maintaining the system pressure such that it is within a

pressure rating of each component of the air distribution system (150, 250, 350).

19. The safety system of claim 1, further comprising any of a CGA connector (406)
and RIC/UAC connector (406) of the supply unit (100) to facilitate a connection with
42



5. The safety systemof claim1, further conprising a
driving air source (1002) of the air storage

wa aiwssyssem (950) to pneunatically drive a pi SPONUSI00Z018342
pressure booster (1004) to nmaintain a higher pressure
of the air distribution system (150, 250, 350) such
that a breathable air apparatus is reliably filled. 6.
The safety systemof claimb5, wherein the driving air
source (1002) enables the breathable air to be

the SRirk&BE &ym BsFHd' aeﬂa&&%hfe%smg S iRfat i tyGligh thel SOREAT
al | om ng t breathable air to be isolated from

ConﬂﬁﬁﬁFﬁeﬂthe pressure booster (1004). 7. The safety
systemof claim1, further conprising an air
moni toring system (110) to automatically track and

20. The gyemmyf clfim hyfurtharicompaisinecoradandtahin presfyre ppgulator (602)

or LEBHIEH (0 18 3t S0P S 3P0

comtpiressed nirrornswre ithey theyll pras§ure dpes not| exdesl dmlgrmxbm otthe
own f eat pend air dissemnation to the
air ‘gﬁﬁrlbé’gﬁﬁ S%?‘F‘L‘}c(teéﬁeﬁ% § “case that any of inpurity

| evel s and cont am nant Ievels exceed a safety

reshold. 9. The.safe system.aof claim1, further
21. Ak S5 e pf BBirh Ao TrbhRt Sty 6t Baitiope prétein Fauge
(40@ cnml) 38 Sesdupplyt @b KerdlshufGO0Ytd mex@w%ﬁmmnegﬁw:ﬁ pédssure of
ai.r dlSthbUL@$§ﬁﬁ¥St€ﬁ](l5$ 250, 10. , The
the §‘étdéftt9 Wt Bistesr 1bpregiire @ ﬂ’@éﬁt}ﬁeﬁ ﬁ@“‘&r‘?ﬁ%‘%%f e
swtch that is electrically coupled to an alarm

stem such that the alarmsystemis set off when the
ﬁl afenpyystesn pEclgim | Refusther enmprisipg & ivémble yaarkimgofhe supply

un1t2e"§1Qlos§fk0¢50bfaﬁﬁ‘&é'fﬁﬁstétx&?é&tléfsu:é @245+t é%wd-ghﬁnﬁﬁézs@éﬂce ina

systemo alm 10, wherein the preSsure swt
redleqeédtghiteawmﬁlmMnsmts a warning signal to an
emer gency supervising station when the system pressure
of the air distribution system (150, 250, 350) is
23. Obe safdty syiseers af elaim ﬂaﬁgﬁler é¢@mpiitieg aadtbeyvays(408) of the fill

stcftaBe ) i Bl 3 e GREP R AP L i SE el St Bap 250

350) pot@nt‘iadil;d adingitda préﬁ‘sﬁfeﬁaﬁs cﬁﬂ’th@ﬁmtdi&nhxhtiorﬁs‘ysté& (150, 250,
3505% 21538 P / 2007/ 018342 .distri.bu ﬂ %ag 1d
gueh egsuring fhatithe sYSHm, greseii P Ay apyaag F" g PE TR d range

of tiRF @SsSgH Pressudé asﬁewlrablycﬁu tﬂeeareanwleaﬁagpmfuss ource, and
the system pressure. 13. The safety system of claiml,
further conprising a supply unit enclosure (500)

24. RE em@s@sf&q BP@laﬁH ] PquthHPbémf)ﬁQQé aﬂwmnwv@(ﬁwe) of the
at er resistant eature traviol et and i nfrared

fill gatien (1024 isoiate g Bl sigtion (HR2A)dTom agemaunng peftionif dhe air
distABution system (150, 250, 350).

25. The safety system of claim 24, wherein the isolation valve (408) is automatically
actuated based on an air pressure sensor (108) of the air distribution system (150, 250,
350).

26. The safety system of claim 1, further comprising at least one pressure regulator
(402) of each of the fill station (102A) to adjust a fill pressure to fill the breathable air

apparatus and to ensure that the fill pressure does not exceed the pressure rating of the
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physi cal damage. 14. The safety system of claim 13,
further conprising a | ocking nechanism (502) of the

W@ plog15e$i t encl osure (500) to secure the supptT/USI0T/018342
(100) fromintrusions that potentially conpromn se
safety and reliability of the air distribution system
(150, 250, 350). 15. The safety system of claim 13,
further conprising a robust netallic material of the
supply unit encl osure (500) to nininize a physica

bregtﬂﬁﬁg%.l ?altaﬁxsvﬁftéxﬁié? 1y HeaA; pRi:2lof &l r@&hﬁl&l%%
uni t from any oy an in ru3| é%nage

aPPWéuSsaf ety system of claim 15, V\,her e| n the r obust
nmetallic material is at least substantially 18 gauge
carbon steel. 17. The safety systemof claim1,

27. flbetshisty systepn o€ clagmb, fustherecondirBingét ledrt ose preEsyuragatge (400,
( i Gal I n sfer _of

10508 5 AHbR R D% poits REP Sk IR B Rorcb e B R

(102A3 and buysten eyt {thdBir dﬁﬂx@butﬂﬁ@yswheﬁ 50s2313501.8.
The safety systemof claim1, further conprising any
of a safety relief valve (408) of the supply unit

28. (TZhG @)fe@n@stdiiﬁi of tlalm 9t &irthRR cohPALhg adlasd cﬁ‘z%&ff alfixe rated

bl e air when a stem pressure of t

mafaflgk @P@hwdoﬁﬁr%wdeﬁﬁﬁwb tozselosesm)dlgwéefémsta?ctm (104)

such iR S04 GtribuBbH StrREURN 04 ) BasdB8S hBiitPIPw k4 tEnd Qe@ﬁé&‘ re
reliability of the air distribution system (150, 250,

tempsrgfurehfas dgiesraibRed aETipA gt tie- syst em pressure such that
it is wthin a pressure rating of each conponent of
the air distribution system (150, 250, 350). 19. The

29. J&¢ é@fy%gb@te@wpﬁﬁlaun aﬂn}/tllthet corpbrsing o siseis thag issatyeast thaee

t f
s GRSl o R A L) B0 b R8sy
(1 Oanewmc gite0fieH38:dRAAELFAT0Z) ©BBAS proteet goifire eatodl material
(705)0%&1%2% | r through ensuring conpatibility with the

source gn’pr essed air. 20. The system of claim 1,
further conprising an adjustabl e pressure regul at or

50 R ERBL 4 AR AL b Bt o

firc @med headrRai(70d)ahdd ik bpRo@S&EbY 8n 4RPSK A% ?ﬂl desi gn
pressure of the ai rplglbst r?ybutl on sg}gz%gemj(2 O) 250,

350). 21. The safety systemof claim 13, further

- 31. Tﬁé"@ﬁb@' atedt of QAT 10RHRS §o°-n§ 1§n§ a¥o8st §4QPeas 43f tﬂ%
ppl’y unit enclosure to indicate an

di Stgygwwtﬁi‘v‘&g@ (@A) de preveat Ehl}f‘SlC@i ém@gﬁm the dwsbtﬁmnaaﬁwcture
(1 Ol)l}ﬁ)tédt#ahy Qf)ﬁﬁﬁ‘b’rﬁ%n&g th I@Qfeﬂpéd{c?ﬁtégrltf gme%scﬁgtri%h{lon system

(150, 250, 350).

32. The safety system of claim 1, further comprising another sleeve at least three
times an outer diameter of a pipe of the distribution structure (104) exterior to the

robust solid casing to further protect the robust solid casing from any damage.

33. The safety system of claim 32, wherein both ends of another sleeve is fitted

with the fire rated material (702) that is approved by the authority agency (604).

34. The safety system of claim 1, further comprising a plurality of support structures
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22. The safety systemof claim 13, further conprising
a visible marking of the supply wunit enclosure (500)
w@pasokks3gi || station enclosure (624) to proviPEr/Us2007/018342
| um nescence in a reduced light environnent. 23. The
safety systemof claim1, further conprising another
val ve (408) of the fill station (102A) to prevent
| eakage of air fromthe air distribution system (150,
250, 350) potentially leading to a pressure | oss of
of d:ahh piperofithe ﬂﬁhﬁhlttioﬂﬁtﬁl;tﬁir@(ﬂ((ﬂ a0intét%éls no3&x@er than divgHfeet to
urd n th te ssure i's maintained within
pmé{l rﬂdsg‘%“é %‘.Hr st fg’]é '§¥r pressure to reliably
fill the breathable air apparatus 24. The safety
ste of cl ai ., further conpri an isol ation
35,00 s wsﬁ)teraprppﬁyn I mherein the ‘?’TBQ‘A}‘W%“‘F%P‘& Gomprises
anyl dftd stﬁifnﬁztsh @@el(a}@%eﬁﬁ@mamrﬁ%hm g @%;dpaﬁb@ffo{ B& with
air distribution system (150, 0, 350).
conypregsed alyst em of cl ai m 24, mhereln the |solat|on valve
(408) is automatically actuated based on an air
pressure sensor (108) of the air distribution system
36. (ThsGaferp aysterg B ylaimd,, futher safmpriyingyrstaénmonhitering system (110)

B N a—

air f thie apr distsibuton eysterhl(13M @50y BM)habl e air appar at us
and to ensure that the fill pressure does not exceed
the pressure rating of the 43 WO 2008/ 021538

37. m/shﬁiﬁ)ﬁ)ﬁs%@ﬂ 884aimBIeahbrin theaiir mamb@ﬁ@ $i8tem (110) includes
lting inafruy at hab

o R3S A SHLALOR L0 8 UL, 8L L0 DERLIE) By

a cdsetlidiany @)@Hﬁﬁmﬁurﬁl@ 18vel |aﬁd%bn@ﬂﬁ’neﬂ{t Q5dEhBaliay efce@éQQsafety
of the fill station (102A) to indicate any of a

th“"ls}(‘)PlI? pressure of the fill station (102A) and a system
pressure of the air distribution system (150, 250,
350) . 28 The safety systemof claim1, further
ety pistene of elaim 36né1r6¥er eomprising aecssureamenitaring system

(1 Dg)7 fida (ﬁlﬂgtm%llgr'tfa%k il ?onﬁ g'%)@ktéﬁ% ﬁrefﬁxg{ Lfﬁlg A Bstribution

tron“structure
sysigins(150b2%0, 330kt ruct ure (104) has the ability to
W thstand el evated tenperatures for a prescribed
period of time. 29. The safety system of claim 28,
39. fThe tshfety systaon bEclagn 385ﬁ1€tﬁmemmpﬁs1h§ a @tesbﬁaskmtchrtﬁﬁ is

I an ter ter of e
e85 S0 S TR o L PP
fire tabegf siyls'e:nf ﬁtsedoffmmnﬁé sjs?&ﬁbrés@uxfelbf&lliwilr Afsaittiontyetem
(156 2"5% 5?6) is ou SI ra s%lfetyg e) fromany damage.

40. The safety system of claim 39, wherein the pressure switch electrically transmits a
warning signal to an emergency supervising station when the system pressure of the

air distribution system (150, 250, 350) is outside the safety range.
41. The safety system of claim 1, wherein the fill station (102A) has a physical
capacity to enclose at least one breathable air apparatus and includes a RIC/UAC

connector (406, 610) that expedites a filling process of the breathable air apparatus.
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30. The safety systemof claim?29, wherein both ends
of the sleeve are fitted with the fire rated materi al
w@ Z08)p215Bsat i s approved by an authority agencyP(B08007/018342
31. The safety systemof claim1, further conprising a
robust solid casing of the distribution structure
(104) to prevent physical damage to the distribution
structure (104) potentially conprom sing the safety
and integrity of the air distribution system (150,
42 2R sa?e?? Lystad: ofﬁﬁmsﬁf ?ﬁrﬂne?%%{n?? 'sﬁfg acﬂaf%ip@ dwitE 6 £ B8 ocking
conpri sing anot her sl éeve at ast three tinmes an
meghanesm 5 Qyetf dhhe ipply whip enclésure 6500) §t1¢11 that avalasnisict ur e
4 rLor t er
sulshdftbal b Reh o S i Belic R Lol @Ry
adniingstsagifve pgrsoyusdlefitld bmlkhngrs&iqtuwmehn elnetgeney slspep¥ising
not her sl.eeve is.fitte Wit he fire rated materi al
staffp heh AR imirsionh 1 stly PHUTADMESH y hgency (604)
34. The safety systemof claim1, further conprising a
urality of S ort structu 44 \WD .20 21538
L 1 A e Secufe RGRYRT & 12D tarified to be
mﬁtﬁr’é%ﬁt&hﬁabﬁel%brcﬂhg kAR RddSstiiak @y ger than five feet
to provide adequate structural support for each pipe.
35. The safety systemof claim1l, wherein the

44 disd SAEQY L @BmI b, Fuktl@onf R £ 8ect@Valtd ﬁ‘@g ) that is
stainl esSs”steel and a thernoplastic materi al is

aceesyiplattiviareergency raEsanehto selagively deidiza the soggee hr@mpressed air
to 3ol ¥readmbiiiPlo t@x%%hr%ﬂ-sta it Elrlﬁmgcormr ising an air

nonitoring system to automatically track and
record any of inpurities and contam nants in the

ea e i e of t I L. o) s
45 DERPHIR el il L5 b BB RER REP nuse
in 4 fiee mited &rmﬂnm jo2g) ﬂ;asiseom(ﬂﬂi)t)o bBenmptige sontainabletto nathstand
ir..distribution to the

shut, down feature to
clep R SOBHRBRE 1% B PigRer R SPQuE S aE oy of Can
inmpurity | evel and contam nant concentration exceeds a
saf et t hresho .. The safety system of c|ai.m 3
46¢ %ﬁ%?ty SHHHM %"J Cﬂ%} ISEPEE%‘LFP@% & ?9%&“%%&?\9‘5‘3%%%‘6
sedufe ShHnRRI(6 £BIdikhd FiBGkatRBY1 0BLPRA 18 IcekHiLRMB S RUN €
of the air distribution system (1! 250, 350

autppaticalierspualyd vian eFupding |11Pﬁ°98mSthhérﬂO(‘,“bW?hsﬁ)hﬁbmé‘cateS a

staRIQTaH o W {tebriRAbIL Sir a Ebﬁﬁﬁfs'tﬁﬁl ib YillgoRh @t f19 s@tion
fire alarmsystem of the | di ng structure such that

(16289 fire alarmsystemis set off when the system
pressure of the air distribution system

47. A method of safety of a building structure, comprising:

ensuring that a prescribed pressure of an emergency support system (150, 250,
350) maintains within a threshold range of the prescribed pressure by including a
valve (408) of the emergency support system (150, 250, 350) to prevent leakage of
breathable air from the emergency support system(150, 250, 350);

safeguarding a filling process of a breathable air apparatus by enclosing the
breathable air apparatus in a secure éhamber (612) of a fill site (102) of the
emergency support system (150, 250, 350) of the building structure to provide a safe
placement to supply the breathable air to the breathable air apparatus; and
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(150, 250, 350) is outside a safety range. 40. The
safety system of claim 39, wherein the pressure swtch
web@seisesal |y transmts a warning signal to aPCT/US2007/018342

emer gency supervising station when the system pressure

of the air distribution system (150, 250, 350) is
outside the safety range. 41. The safety system of
claim1, wherein the fill station (102A) has a

physical capacity to enclose at |east one breathable

air ﬁﬁzﬁkﬂhg\blspare@%rhﬁ@bﬂ&@@thﬁbl@'aﬁth&%gh@ﬂ@h&@ﬁ@e (ARE(1008)

of agﬂ- %éts%;fggéeese%%gl ) Eé!s lo;_zﬂ-r;t(?ng\brr %o Cwes S@%;_ Sl%;\é 1s replenishable with
as(ﬁggéggsg@ggye%ggﬁz 42 The safety system of claim 14,
further conprising a tanper switch of the | ocking
mechani sm (502) of the supply unit encl osure (500)
such that an alarmis automatically triggered and a
ignal is electrically coupled to any of relevant
48. %m metbod af Flain gér Botheetomprising phuvienthmeorsesiercand physiwl

daxﬁ{}g%t b ; pfﬁér By F?x?éo\(ﬂic%giﬁ%% uﬁﬁsl’y ‘Z@g@?ﬁsﬁ% 6{? GQ)T tHﬁﬂ 18 weather

resgfant| ai m 1, wherein the secure chanber (612) is
certified to be rupture containable according to
approved standards. 44. The safety systemof claim]l1,

49.fThetrhethod offElaims Y8 gfuatheet@apsing @féﬁen(lﬂ@ﬁﬁmtsmtoﬂtﬁe supply

bl [ -t | ect |y
unif (1Y Burepial DL oo o it S s 200 &7 oty il Grgpning
em&igead NaRppBrtdisteindt 1|ﬁeo fatfn |d 1o8kiak in®thadis@AD2) dthe supply

The saf et system of ai m wherein the air storage
unitenelasyes ?950) is housed inafire rated enclosure
(624) that is certified to be rupture containable to

w thstand elevated tenperatures for a prescribed
>0. dhsunethed of elaian 446furthpeceapitipe gysmmnafphafslaalrda;.nage of

varfdﬁ& tleéf‘neﬁ ‘Bgﬂraﬂo'}gﬁéc?ﬁ'ﬁ% %ﬁg@gt ?@O%% tﬂ% il ﬂ%e (% S’S)Uﬁgm

nmber (612) of 't
any| Qf(ﬂ’(ll xmguﬂgn ettd damage thafmgbmithzmm zh yobaist mataacc maanal to the

supgg}ﬁml{%ggﬁ@@ba’m with a flow switch that indicates a

tus air to the breathable air apparatus that
is fillable in the fill station (102A) 47. A net hod

saf structure ri.s
s1. dne TR ofclelt 2, bbb Rtputad b e e et iigt it gis fegm the
eme gy suppys bpsterh 1 580, 23803 50)35&%@&1 @b&bﬁlﬁal\@résﬁh& 18ss of the
t hreshol d range of the {escrlb S Squ
QTR Y RS SY %[PJ‘%VOP%SF Hligiz el ﬂ@@ny FBe#ypply unit
(1osy;ﬁide¢[{b&',1mre (289, 350) to prevent Ieakage of
breat hable air fromthe energency support systen( 150,

250, 350);
52. The method of claim 47, further comprising discontinuing transfer of breathable

air from the source of compressed air to the emergency support system (150, 250,

350) through utilizing a valve (408) of the emergency support system.

53. The method of claim 47, further comprising automatically releasing breathable air
from the emergency support system (150, 250, 350) when the system pressure of the
emergency support system exceeds the prescribed pressure through triggering a safety
relief valve (408) of any of the supply unit (100) and the fill site (102).
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safeguarding a filling process of a breathable air
apparatus by enclosing the breathable air apparatus
WO 2008/036%1r e chanber (612) of a fill site (102pCDUS100B018342
enmer gency support system (150, 250, 350) of the
buil ding structure to provide a safe placenent to
supply the breathable air to the breathable air
apparatus; and 46 WO 2008/ 021538 PCT/ US2007/ 018342
providing a spare storage of breathable air through an
54.afhe @P@Pg@@ claynid 7 figtiwy cemprisingiensuying egepatibility € tlesm
r r .
cme gy PSRy Siel 90, 73, 330) Sl sbSt of Sqmpressed gir ofan
autlrprityragieheid (99) girangh 4w, off ai€Ge corentor i(406) g adRIEHUAY

co&%{&g%@;tq?% %}%ﬁ)ﬁ& {(log?mage due to weather by

I ncor pl'y*unit enclosure (500) that is
weat her resistant. 49. The nmethod of clai m 48,
further conprising preventing intrusion of the supply
unit (100) potentially conprom sing the safety and

55.rEffel rabthbd toy cﬁfmtmgﬁbﬂﬁﬁEMﬁﬁsinE ELNNELSH ) % (%l;«ﬁ}ﬁﬁﬁlfehﬁ)yéisﬁf@ that
ani sm 0 e

flgﬁ incorgog ting a | ocking nec .
thed{ibpiessur Af thesRBrosaf campesegd aisdoesmpnt cxegaddhe areseribedn
prefstire Bﬂﬂk%ﬁerg&fér)rshﬁb&‘ﬂ (sjiﬁtéih M 50, P30PIP 1l 8 RESUERS
vari ous external hazards to protect the supply unit
regplatnn) (4420t the sepnly wsit{®9102) from any of an
i ntrusi on and damage through utilizing a robust
metallic material to the supply unit enclosure (500).
56.gthe mrefbodef plgin ¢f7, Birthencamprifing nhmitocingpny oF thy system

[ [ I r gency, support
preg{fy Bt M EL8 nfll Qsiorh (D, 238, 5 LA R HHEERG of e
souressef aginprbssed eirghpepb y presypEr gaugy 4O afith supply unit
P4 a val ve (408) of any of the supply unit
e“%fgb%@ggg the fill site (102). 52. The nmethod of claim
47, further conprising discontinuing transfer of

eat hable. air fromthe source, of conpressed air to
37 g my ?@8%&'9“5 63 CEQUTRRIPS BBProyE accassylipieidhe Rupply

unitiéridiéstike$08) #abigh fréQlin®funtinescBRBY BGR&Yced YHRPEAvironments
system . 53. The nethod of claim47, further conprising

by ingepemting Yijiblematkingg breathable air fromthe
ener gency support system (150, 250, 350) when the
58 3¥§ten1pressuye of the energency support system

&asdlod pkclpine 42, fugher gonenrisingisplatiog gHill sity62) frgmea
msih P 4 f t [y unit .
gt e A Bl A (150120, SUORLA B oo
valve of the fill site (102) such that the remaining portion of the emergency support

system (150, 250, 350) is utilizable in an emergency situation.

59. The method of claim 58, further comprising automatically actuating the isolation

valve based on an air pressure sensor (108) of the emergency support system.

60. The method of claim 47 further comprising adjusting a fill pressure of the fill site
(102) to ensure that the fill pressure does not exceed the pressure rating of the

breathable air apparatus through a pressure regulator (602) of the fill site (102).

61. The method of claim 60, further comprising monitoring any of the fill pressure of
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WD 2008/ 021538 PCT/ US2007/ 018342 54. The met hod of
claim47, further conprising ensuring conpatibility of

W0 b@s/ozrses gency support system (150, 250, 350)PErnusSioaz018342
source of conpressed air of an authority agency (804)
t hrough any of a CGA connector (406) and a RI C/ UAC
connector (406) of the supply unit (100). 55. The
nmet hod of claim47, further conprising adjusting a
fill pressure to ensure that the fill pressure of the

the fld)lUiﬁt@E(lﬁfi) andrthc £ssart p&%uﬁ@ﬂﬁh@ﬁhe@en@eﬂlﬂpba system (150, 250,

s bggeosmg winkt PG sgtes 0 Bty o) I Gl ble Gh) o

the supply unit (100). 56. The net hod of cl aim47,

N I TR -

(103PQ) withdarddRedidd teR{fepatiifes f&f a pdifod SOUKE BsiAE a fire rated
ressed air through a pressure(gguge (400, 404) of

ma&eﬁgp Jagbtoengase the érﬁém'wmnestv(uswy The met hod of
claim47, further conprising inproving accessibility
of the supply wunit enclosure (500) through providing

63. [Theimetbedoicdain 47 cipbeticampyiging preventinee Jire pated materlal

(702?&8&%@ ﬁ Mjpéfalﬁh a@?ere% leeraéﬁhreyiﬁn%r&g?ﬁameter of

er conp I'sing Isolatin
each piR) offthodistributionstmiiuge (O4) evieriof tot ﬂhe fieereatetbmaterial (702).
support system (150, 250, 350) using an isolation
valve of the fill site (102) such that the remaining

64. Jhetmahodbf ¢lhen 6 BEfugbmcsonsprigiog preveytiigephysical darfisgk; to the

s utili n energenc uat i.on. The
aisigRtioh S e DTl P e i A er Bt e
emagenat supgoitt Bgstemdll 50,250, 3 @) b{,emh&mgia esbudnsdid casing of the
dm% essure senig5 (108) of the energency support system

utigp Sractvie 08k ¢ ai m 47 further conprising
adjusting a fill pressure of the fill site (102) to

ensure the fill pressure does not exceed the

h
6. E.hsg%héd géﬁl?% 6 further comprising pratecting the,pphusgt ypdid casing
froﬁ’x%gléﬂfha%e B§1ﬁ§ b @ef QAT %as{ AR tipks b Bufet blanfidrora

met hod of claim60, further conprising
plpﬁeﬁthe&wtﬁeutmwstmctqrn §194) extesias s theerobpst sgiid ping.
2008/ 021538 PCT/ US2007/018342 the fill site (102) and
the system pressure of the energency suggort system

66. (Thsanethabof clgmoi7 Pirthercenmeniang afomaprabsurekingmaagbrecording
anyg?\qullnugg é’r&l]gcg-ggmx %n{shﬁ tlfxé Heaél'af)l% aq (81%)16 bﬁ%ﬁhl;@ Qm@}“—‘éeﬂe?

Rer ¢ onpri si ng
supgod systemtthongh an @utmomtor(nmél)stetro( lleOb hst and el evat ed
tenperatures for a period of tinme using a fire rated
67. The method of claim 47, further comprising automatically suspending air
dissemination to the fill sites (102) in a case that any of an impurity levels and

contaminant concentration exceeds a safety threshold.

68. The method of claim 47, further comprising tracking and recording the system
pressure of the emergency support system (150, 250, 350) through a pressure

monitoring system (108).

69. The method of claim 68, further comprising electrically coupling the pressure
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material (702) to encase the distribution structure
(104). 63. The nethod of claim47, further conprising
w@e@spetsBsg the fire rated material (702) froprCHEREQT018342
by incorporating a sleeve at |least three tinmes an
outer diameter of each pipe of the distribution
structure (104) exterior to the fire rated nmateri al
(702). 64. The nethod of claim63, further conprising
preventing physical damage to the distribution
mo#itérited $ifseent %an% ap@ b ERE bRk )sySems afk Suilding air?%%r@;dg that
integrity of the energency support system 0, :
the fp plagy YFEM i iaH@r%?t%l%o trgesstd rialy ARFSRFE itch hos the
“systéhd bres @it bP theSdnidteéndySuppod bystén (13012 5088 510 ds Bhtsidead Hfety
64, further conprising protecting the robust solid
rangasi ng from any damage using anot her sl eeve at | east
three tines an outer dianeter of a pipe of the
di stribution structure (104) exterior to the robust
70. ddeirgethed phelaing 69, frivdeneamprising elecuicaly ransmittinga wamning
_ o eal | , . ny
sigfl B o Bt ey SR e et R e A I T )
em¢rigendyr sxpphitsysteme(l §er250, 3§Qip belovey presanibder lovel hromghithe
]neggﬁ%%gﬁ&pg system (110). 67. The nethod of claim 47,
urther cConprising automatically suspending air
di ssem nation to the fill sites (102) in a case that

of .an Lnmpurity.levels and contaninant. .
71. 38 aoibpd of SR s e Eedurinpe FPIEHGNY riggering an alarm and
eledtfit f1D0cqiplitb al sigrhY to 4nyr dthelevamgamiaishgtive perkd@] anthe
Jecordin tha system Eressure of the gner ency.
build; %FF‘{C“S’WP R CERHHEeNS B GUPHEISNG HIHMIYW %B’ﬁ'? Hisiog of the
sup?@nlhﬁif)(llmg o8¢ BHFOdgHIBlamfe? switbe offBicNeekifg nfeBAMA]502) of
urther,cong%|5|n8 el ectrically coupling the pressure
the gapripungeaFlosusI80BCT/ US2007/ 018342 nonitoring system
(108) and a fire alarm system of the building

structure such that the fire alarmsystemis
72. Ihe sngthod af elping 4 glysthercamprasing inereasingquessusawii thi brgadrable
ir {Bfed inRUShR 886) thirough ot em
oir iR inHEHE Tl (1006 Bron @l ' I Eo BRER ARRE N IR Fler S
pressureholithe foredtizdble 8 comparet do thegprpssuse ofthe becathablabir yn a

. 1.t ranj [ I an_ener genc

phulerBENE peReta 00 1o B RIE e tnEEL A B Pprt sygom 150,
250¢ F80 pemstandy hpoa suply bEhrehiiable dbthat R&OInough pedsewvedo fill the
mﬁg&qﬁcrhbed %'%el through the pressure switch. 71. The

et nod SFPEY2tm 47, further conprising automatically

triggering an al arm and

73. The method of claim 72, further comprising conserving a supply of breathable air
in the air storage tank (1008) through utilizing a driving air source (1002) to drive the
pressure booster (1004).

74. The method of claim 47, wherein the prescribed pressure of the emergency
support system (150, 250, 350) is designated based on a municipality code that
specifies a pressure rating of the breathable air apparatus that is used in an authority

agency (604) of a particular geographical location.

75. A building structure, comprising:
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el ectrically coupling a signal to any of rel evant
adm ni strative personnel of the building structure
wW@r@samsesrer gency supervi sing station when an POI/USR0TNS342
of the supply unit (100) occurs through a tanper
switch of the |ocking nechanism (502) of the supply
unit enclosure (500). 72. The nethod of claim47,
further conprising increasing pressure of the
breathable air stored in the air tank (1006) through
2 PagRaueo m& é{ter(dlf&ngéémwu 5 FRrfally AR LarPlrea of
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73. The nmethod of claim 72, further
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system (150, 350). is deS|gnated based on a

mun aéillp%w(try( 1986% of H%;tm eznl segipp of thedrulding srychyre ) prpyvide

thelb?8athii8 hiad h%r@dtﬁab@@ﬁa ?Mﬁmg Bekultfplb fRAtibAs Gthe
authority agency (604) of a particular geographica

buildjagsiresture; 75. A bui |l di ng structure, conprising: 50 WO
2008/s0q ke 3Rarkbe (Hfﬁ&aﬁ% ﬁﬁl?sf'a’)tlo a(tlb?]&iﬁse % ngf fs}lf shi8l kit confine

extendlng vertica ori zon ng an
a passible ohiptiernd apuier-phessunized bagashabé airapparatisiwithin the secure
ch&g%;rnal region of the building structure; a second
of walls that divide the internal region of the
bUI laaﬂustgbmiqnmmtwe (m4)ahw ip€orapdtdire nathtuse vaﬁnlcompressed air

tha) £ 01ht {3 d%;serzg% dgn %reeﬁﬁgg‘:l glfrSé)‘f'ltlg?gcseourcaé'{1 (% compressed air

orizon rom one ano
to muhgjleylmmmns(o]fﬁﬁe) bmdjxageﬂntxctnm andgbar ti cul ar vval | of the

fi t f | t ilita d of )
b o 30 AL SIS bR 00 o protyde st LG s iRty paiz fo the

buiﬁ:_ll’ﬂ% genétiire ifWARRIOh t6 Yisd QM@ oftddgnpredskdlitg Structure; a
fill station (102A) of the, internal region of the

buil ding structure to provide the breathable air to a

76. brt%eﬁlh@mgestaicemeapera%% AlrtHEH ki) rrghs;m%g%aﬁﬂ rasﬁnt&ingt J}@tem

bui l di ng structure; a secure_cha of the Til
(1199 23 pwamet eplly) tragk andgagasd pny impyitiesad %mlﬁ@nts in the

breathable air of an air distribution system (150, 250, 350).

77. The building structure of claim 76, further comprising air pressure monitor (108)
that is electrically coupled to an alarm such that the alarm is set off when the system
pressure of the air distribution system (15 0; 250, 350) is outside a prescribed
threshold range.

78. The building structure of claim 75, further comprising a physical enclosure (624)
of the fill station (102A) exterior to the secure chamber (612) of the fill station (102A)
that provides additional protection to the fill station (102A) from any of an elevated
temperature or physical impact.
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a possible rupture of an over-pressurized breathable
air apparatus within the secure chanber; a
waele@B2set i on structure (104) that is conpati bPET/MB1007/018342
use with conpressed air that facilitates
di ssem nation of the breathable air of the source of
conpressed air to nultiple | ocations of the building
structure; and an air storage sub-system (950) to
provi de an additional supply of air to the building
structure in addition to the source of conpressed air.
76. The building structure of claim75, further
79. cosgfetysiystgreef aunnetstivcone. pgmpysingm  (110) to
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MPUEI$108) that is electrically coupled to an
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to @@}@&éﬁ%@%&%@f%&mﬁé sthicRRL ety system of a tunnel

cture, conprising: a supply unit (100) of a tunnel
structure to facilitate delivery of breathable air

fro rce ress ed air to an air distribution
80‘§§ 6’ 0%%‘“@%% mieh OmPn%mg structure; a
val Meuﬁ;ﬂQ &hltt(ﬂ)oqgroe'\a&ﬂﬁldh@dtﬁ@mrefto fdedithicelatinedyl f lae¢athable
fromthe aif distrihution tem 150, 25
air FGPeR BYUPE 9£ PRBRFEFG Y PR SE%%@%S%WQQ&?@% fiPyot the
buikdiA®sttd@dde; | Nt eri or to the tunnel structure to provide
the breathable air to a breathable air appar at us_ at

mul & vive (#@®deipsrrsnbicakags qfiths readableiyfram the girgistribution
sys@n?(lrﬂobgsd) %@bB&ﬁflM[}ﬁleQ&ﬂ%)to 18R] 'a% ﬁ@ﬁﬂ}ﬁ&ésmee with

fessed dir facil at es
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structure. . A Sa K %/St em of ng
st r astawre chayobgy (6 E)ref the fill station (102A) as a safety shield that
confines a possible rupture of an over-pressurized breathable air apparatus within the
secure chamber (612); and
a distribution structure (104) that is compatible with use with compressed air
that facilitates dissemination of the breathable air of the source of compressed air to

multiple locations of the building structure.

81. A method of safety of a building structure, comprising:
ensuring that a prescribed pressure of an emergency support system (150, 250,
350) maintains within a threshold range of the prescribed pressure by including a
valve (408) of the emergency support system (150, 250, 350) to prevent leakage of
breathable air from the emergency support system (150, 250, 350);
52



a supply unit (100) of a building structure to

facilitate delivery of breathable air froma source
wobosomssessed air to an air distribution systeor/{$507/018342

250, 350) of the building structure; a valve (408) to

prevent | eakage of the breathable air fromthe air

distribution system (150, 250, 350) potentially

|l eading to | oss of a systempressure; a fill station

(102A) interior to the building structure to provide
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soufgeeoffompressed air e dhesiill §ite (102 c| uding a  val ve (408) of
t he emergency support system (150, 250, 350) to
prevent | eakage of breathable air fromthe energency
82. 4\ ppidding siryetars, camprisipgd, 350); 52 WO 2008/ 021538
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land suchathpiathataren dfflard isdoanéntetmahirgior( 612} bofldmgfstiubtuse;t e
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t hai suppy ahie (1 (D) edfdest tbS paeigidn Wale ofMbeFirk Rt of walls to
through_a distribution

r eat.habl e air ratys
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supPori sydiéth of GRIBhiREng BRudtepl y unit (100) and the fill
site _(102) to transfer breathable air of the source
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| ntesdidte GRAUBY (£12)Rend il SEALBE (BOTANEY Sifety shield that
confines a possible rupture of an over-pressurized breathable air apparatus within the
secure chamber; and
a distribution structure (104) that is compatible with use with compressed air
that facilitates dissemination of the breathable air of the source of compressed air

to multiple locations of the building structure.

83. A safety system of a building structure, comprising:

a supply unit (100) of a building structure to facilitate delivery of breathable
air from a source of compressed air to an air distribution system (150, 250, 350) of the
building structure;
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a second set of walls that divide the internal region
of the building structure in any of a horizontal and
wQ egoBiozEBs di rection into roons di spl aced any 0PCT/US2007/018342

hori zontally and vertically fromone another; a supply
unit (100) adjacent to a particular wall of the first

set of walls to facilitate delivery of breathable air
froma source of conpressed air to an energency

support system of the building structure; a fil
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to xhhhﬁﬂ;tlél&iﬁaﬁons&bfrthé boildiag souctare. of conpressed air to an
air distribution system (150, 250, 350) of the
bui l di ng structure; 53 WD 2008/ 021538

84 P 83007 449319 42 snacwaé \ben{péi@&)g to prevent |eakage of
the breathable air fromth eay di stribution stem
( 1560sWE thatpyrepaibeinresspie PARAMGEERFY %'egmaﬁ-‘/é?@t(éﬁ%’ 250,
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land such that the area of land is in the internal region of the building structure;

a second set of walls that divide the internal region of the building structure in
any of a horizontal and vertical direction into areas displaced any of a horizontally
and vertically from one another;

a supply unit (100) adjacent to a particular wall of the first set of walls to
facilitate delivery of breathable air from a source of compressed air to an emergency
support system (150, 250, 350) of the building structure;

a fill panel (102B) of the internal region of the building structure having a
RIC/UAC fitting (620) to expedite a breathable air extraction process from the
emergency support system and to provide the breathable air-to the breathable air
apparatus at multiple locations of the building structure; and
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ensuring that a prescribed pressure of an energency
support system (150, 250, 350) nmaintains within a

w0 boossbusBgl range of the prescribed pressure byPCT/US2007/018342
including a valve (408) of the energency support
system (150, 250, 350) to prevent |eakage of
breat hable air fromthe energency support system (150,
250, 350); and expediting an air extraction process
fromthe enmergency support system (150, 250, 350) by
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of the breathable air of the source of conpressed air
to multiple locations of the building structure. 86.

87AA§§E@%M(ﬁ%ﬁ&ﬁf&ﬂﬁnﬁhdﬁd%@nﬁéjdﬁﬁﬂﬂﬁhg:CO”DViS!n91 a
supply unltaé 00) of a mne structure to facilitate |
del i SPEpPEngthaba PEsREPRGLIgsTUre pf HYREHCRREDETRINPPIt System maintains

wi%%ftﬁ&%ﬁ&d%ﬁ%et&tﬁé‘p&k&iﬂ@d%réés*&% bP R EAVALRP408) of the
250, 350) of the mne structure; & valve (408) to
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i nt evafeguarding h&llngrrosess of alpreathablp aigepparatusdy enclosing the
br&'iﬁaaotlggnlaﬁpﬁja{ustig a%ecure chamber (612) of a fill site (102) of the
emergency support system of the mine structure to provide a safe placement to supply
the breathable air to the breathable air apparatus; and

ﬁroviding a spare storage of breathable air through an air storage tank (1008)
of a storage sub-system (950) to store breathable air that is replenishable with a source

of compressed air.

88. A safety system of a structure, comprising:

a supply unit (100) of a building structure to facilitate delivery of breathable
air from a source of compressed air to an air distribution system (150, 250, 350) of the
building structure;
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breat habl e air apparatus at nmultiple | ocations of the
m ne structure; and a distribution structure (104)

w0 bas/oes3gonpati ble with use with conpressed arPe€T/Usivat/o18342
facilitates dissem nation of the breathable air of the
source of conpressed air to nultiple |ocations of the
m ne structure. 87. A nethod of safety of a mne
structure, conprising: ensuring that a prescribed
pressure of an energency support system naintains
Wi t kil disteiblificresthadtele(( d0)ahafis Chpatisis erithese witlesepsiid air

i ncl.udi ng.a val ve (408), of the .e ency s ort .
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102) of the energency support system of the mne
structure to provide a safe placenent to supply the
breathable air to the breathable air apparatus; and
provi ding a spare storage of breathable air through an
air storage tank (1008) of a storage sub-system (950)
to store breathable air that is replenishable wth a
source of conpressed air. 88. A safety system of a
structure, conprising: a supply unit (100) of a
buil ding structure to facilitate delivery of
breathable air froma source of conpressed air to an
air distribution system (150, 250, 350) of the
bui l ding structure; 55 WD 2008/ 021538
PCT/ US2007/ 018342 a distribution structure (t04) that
is conpatible with use with conpressed air that
facilitates di ssem nation of the breathable air of the
source of conpressed air to multiple |ocations of the
buil ding structure; and an air storage sub-system
(950) to provide an additional supply of air to the
bui I ding structure in addition to the source of
conpressed air. 56
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