BREATHABLE Al R SAFETY SYSTEM AND METHOD HAVI NG AN Al R
STORAGE SUB- SYSTEM CLAIMS OF PRIORITY [0001] This
pavendosapnsi cation clains priority from (1pckuSooroissdz
Utility patent application nunber 11/505,708, titled

I Breat habl e air safety system and net hod having at

| east one fill site' filed on August 16, 2006. (2)

U. S Uti ity patent appl i cati on nunber 11/505, 597

an air st SRR E ARGy SRR ARD Bt gp, ™ "

(3) US Ui IHMMAMAE{)WDR&\GE)&UB@’KHEMU 505 599,

titled 'Breathable air safety system and net hod havi ng

afill station' filed on August 16, 2006. (4) U.S.
l'icati on nunber 11/505,525 titled

Wm} Yhi pabapandusedied pbhighaander ground m ne'

(J 8 So%tfla\tyq)a?ent apphcatloggumber 11/505,708, titled ‘Breathable air safety
system and method having at least one fill site’ filed on Aungust 16, 2006.

(2) U.8. Utility patent application number 11/505,597 titled ‘Breathable air safety
systern and method having an air storage sub-system’, filed August 16, 2006,

(3) U.S. Utility patent application number 11/505,599, titled “Breathable air safety
system and method having a fill station’ filed on August 16, 2006.

(4) U.S. Utility patent application number 11/505,525 titled ‘Safety system and
method of an underground mine” filed on August 16, 2006.

(3} U.S. Utility patent application number 11/505,538 titled ‘Safety system and
method of a tunnel structure” filed on August 16, 2006.

FIELD OF TECHNOLOGY
10002] This disclosure relates generally to the technical fields of safety systems and,

" in one example embodiment, to a breathable air safety system and method having an

air storage sub-system.

BACKGROUND
[0803] A structure may include a horizontal bui.lding structure such as a shopping

mall, a warchouse, 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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(5) US Uility patent application nunber 11/505, 538
titled 'Safety system and net hod of a tunnel
stwaoiedosrorsssf i | ed on August 16, 2006. Fl ELD Chct/Us2007/018342
TECHNOLOGY [0002] This disclosure relates generally

to the technical fields of safety systenms and, in one
exanpl e enbodi nent, to a breathable air safety system
and met hod having an air storage sub- system
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I ﬁggtnlgl aglymtd% L re%!nayrb%%];t?'emely gletrlmcntal and may further result in
death (e.g., within minutés). Furthermore, emergency work may often need to be
performed from within the structure.

{0008] The emergency personnel's ability to alleviate the emergency in an efficient
manner may be significantly limited by the lack of breathable air and/or abundance of
contaminated air. A survival rate of stranded civilians in the structure may
.substantially decrease duc to a propagation of contaminated air through out the
structure, placing a large number of innocent lives at significant risk.

[0009] As such, the emergency personnel may utilize a portable breathable air
apparatus (e.g., self-contained breathable air apparatus) as a sourde of breathable air
during an emergency incident and/or a rescue mission. However, the portable
breathable air apparatus may be heavy (e.g., 20-30 pounds) and/or may provide
breathable air for a short while (e.g., approximately 15-30 minutes). In the
emergency situation, the emergency personnel may need to walk, descend and/or
climb to a particular location within the structure to perform rescuing work due to
inoperable transport systems (e.g., obstructed walkway, elevators, moving sidewalks,
and/or escalators, etc,)

[0016] 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
replenishment (e.g., via a shuitle 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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t he underground mnes. A fatal accident can occur, for
exanple, fromfalling of even one large rock fromthe
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[ 0009] As such, the enmergency personnel may utilize a
portabl e breathable air apparatus (e.g.,

sel f-cont ai ned breathable air apparatus) as a sourde
of breathable air during an energency incident and/or
a rescue m ssion. However, the portable breathable air
apparatus may be heavy (e.g., 20-30 pounds) and/or nay
provi de breathable air for a short while (e.qg.,

approxi mately 15-30 mnutes). In the energency
situation, the emergency personnel may need to wal k,
descend and/or clinb to a particular location within
the structure to performrescuing work due to

i noperabl e transport systens (e.g., obstructed

wal kway, el evators, noving sidewal ks, and/ or

escal ators, etc.) [0010] As such, by the tinme the
enmer gency personnel reach the particular |ocation,

hi s/ her portabl e breathable air apparatus nay be

al ready depleted and may require repl enishnment (e.g.,
via a shuttle method or returning back to a previous

| ocation for a new portabl e breathable air apparatus).
As a result, precious lives may be | ost due to 2




precious tinme being lost. An extra supply of portable
br eat habl e air apparatuses nay be stored throughout
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10019] In addition, the safety system may include at
| east one pressure gauge of the supply unit enclosure

t avd ket any of the system pressure of thgcrige07/018342
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[0025) The fill station may have a physical capacity
to enclose at | east one breathable air apparatus and
mayo wodude a R C TIAC connector that expedi g@usaon7o18342
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atHes@nE:c& bﬁcof%@wﬁgﬁba@h?g@rmrﬁﬁsed air to nultiple
s. of .the buil di structyre,,  and an ai.r
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abxtedding veetidally ok htglzamalucémroemg an adal of landisuch thahhe area of

S QUG $8n Qh R @&?&ﬁﬁum&%@?}%ﬂg&; &99@ se%ﬁl;a at a%dde

appar at uses ose ereil
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en execute

enbodyi ng ! set of ti
aSHREHE e &a P O r?éoftea’lfﬁéﬁro(ﬁﬂﬂ%waﬂ%ﬂa&rﬁeﬂvw of
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BRR b eTh 8 RGP PRAM A S R ale St o
OﬁOWQEﬂ@FWWﬂM@E aif 10 @ Brchathekla nislappasativont innaliile logatens of the
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the f gureso teacco aﬂIﬂ%r raw ngs, 1n whi ch
| Peseibleappipes i @8 oyggresaiirized bigpthalle air mrﬂtlss veiffdn the secure

WeHa@dber, 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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[0052] Figure 1 is a block diagramof an air
distribution systemin a structure, according to one

erRpesoi®ss [0053] Figure 2 is block di agramp@fusneistsz

distribution systemin a structure having fill sites

| ocated vertically fromone another, according to one

enbodi nent. [0054] Figure 3 is a block diagram of an

air distribution systemin a structure having fill

sites | ocated horizontal Ig/ from one_anot her, according
0

t Brewine legkags af e bpreattpblg 35 iom el digmibutionsysiemrnoteptialy of
t f&&dlﬁ%ﬁ)ﬂbéﬁ of Bis{stéph ﬁigﬁ%&e’;\h {1 Gl Eﬂt&iﬂr |t(9ﬁﬁe Shﬁﬁlﬂé'@tructure
one enbodi ne ur
- Bt 13%?&"33%‘%@%%%? TR for bttt PR R P g £
ssbtbahle sicagpaditusgo txpedites Bﬁhhabﬂmﬁﬂéxtra{:tﬂﬁfpﬂmeﬁ Byt €heir
I ﬁis@l‘ﬂuﬂlgn &Eﬂ(}%ﬁh Pogli}‘g\f)lflé‘thg Lé%?i{hx 1 mr tto &n %regélgblg air apparatus at

enco ass ac C
eyt nPﬁiewwnS[ Qfokﬁsl}mllﬂmg@trectﬁp. 4nd aalrsnnbﬂtlgs strustirothabie a

feAA,paaL@%mse iR eh@ reE&dBi?ﬁxa@ﬁEM%éérd?ssexﬁﬁ%nddf% to

odi [ 0059] gure, 613 i s an I llustratiaon
eatﬁ{g?? qur @ﬂ%mﬂfﬁ% FP‘BPrefSSd fify b myltigledpragonsaf dhsrwi dige
tﬁtruizmee enbodi nent .

[0045] In a further aspect, a method of safety of a structure includes ensuring that a
prescribed pressure of an emergency support system 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 and
expediting an air extraction process from the emergency support system by inctuding
a RIC/UAC fitting to a fill panel to fill a breathable air apparatus.
[0046] In yét another aspect, a building 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 areas displaced any of a horizontally and vertically from one another, 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 panel of the internal region of the building structure having a
RIC/UAC fitting 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 Jocations of the building structure, 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.

[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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[0060] Figure 7A is a diagrammatic view of a pipe of
the distribution structure enbedded in a fire rated

MeY @ fdofd2zass@ccordi ng to one enbodi nent. [ 0061pciiigstr@issi
73 is a cross sectional view of the distribution
structure enbedded in the fire rated materi al,
according to one enbodi nent. [0062] Figure 8 is a
network view of an air nonitoring systemwth a

wi rel ess nodul e comuni cating with buil ding
aBTeETIFSs B 4 site Hiteiieg tathe pyine sguerolr tegronidy thedrentiipblepir toa
NEfckhiie aid Gl rrh&p@éﬂ%czﬁﬁh@&h tﬂ@mne strh 8 Hnafal S Butdn

is a front view of a _control panel an alr st orage
s BBEYS hatis omeatRle wih pe mccwmﬁasa?drﬁéwbat faqitigiss )

Filigstintinalidn io$ tha rbraaﬂiaus tiraf ileRowte éfitemptessed bitfta gRiltiple
%Qag%stog{rk according to one enbodi nent. [0065] Figure

nkneds a P4 of an air distribution system
h i Blylnt etarwiher ypmt,a@metqu)owma raine struting inchidenamsuring

eFRPLb R Dbed gréssure of an emergency support system maintains within a
threshold range of the prescribed pressure by including a valve of the er;xergency
support system to prevent leakage of breathable air from the emergency support
system, sz;xfeguarding a filling process of a breathable air apparatus by enclosing the
breathable air apparatus in a secure chamber of a fill site 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 providing a spare storage of breathable air through
an air s:torage tank of a storage sub-system to store breathable air that is replenishable
with a source of compressed air.

[0049] In a further aspect, a safety system of a 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 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, and an air storage sub-system to provide an additional supply of air to the
building structure in addition to the source of compressed air.

[0050] Methods, systems, and apparatuses disclosed herein may be implemented in
any means for achieving various aspects, and may be executed in a form of a
machine-readable medium embodying a set of instructions that, when executed by a
machine, cause the machine to perform any of an operations disclosed herein. Other
features will be apparent from an accompanying drawing and from the detailed

description that follows.

14



100661 Figure 12 is a process flow of a safety of a

bui I ding structure having an air storage sub-system

aceoeb@smgssko one enbodi nent. [0067] Figure 1B8cu#/6s2007/018342

process flow that describes further the operations of

Figure 12, according to one enbodi nent. [0068] Figure

14 is a process flow that describes further the

operations of Figure 13, according to one embodi nent.

[0069 F| gur e 15 |s a process flow that descri bes
DESEEINENON AHE FMINGSe 14, according to one

e [dmsd] Bmxﬁple érﬁﬁbﬁ@}xedﬁ el Hﬁsﬂrﬁed 135 ﬁayﬂi’f@ﬁﬁﬁ;ﬁe Eﬁd)r%t tiRAdtion in

d%glbesfgurther t he eratlongg ure Hicat .

SRS 3t 1 e FRE RS f DBisk fikeiefip e pptivge gimilar

pplemestsalﬁdm\mmh a safety of a building structure

h [ §

SO s otk PR o W A

bégep L‘Pﬁj"@ﬁ?@é’?‘lﬂi@erﬁaw ng a fill site, accord| ng to

0 msma#é@ﬁtblooic QQg3k &l ad Wi Aslbukisn %’SQETHS%%ﬁ‘U&LIQWaQEg
a_saf et a mnpe_ structure, accord

ﬁﬁ K rlré(ﬁ:fed vertically from one another, according to one cmbodlment

[0054] Figure 3 is a block diagram of an air distribution system in a structure having

fill sites located horizontally from one another, according to one embodiment.
[00535] Figure 4A is a front view of the supply unit of the air distribution system,
according to one embodiment.
[0056] Figure 4B is a rear view of the supply unit of the air distribution system,
according to one embodiment.
[0057] Figure 5 is an illustration of a supply unit enclosure encompassing the supply
unit, according to one embodiment.
[0058] Figure 6A is an illustration of a fill station interior to the structure, according
to one erribodiment.
[0059] Figure 6B is an illustration of a fill pane] interior to the structure, according to
one embodiment.
[0060] Figure 7A is a diagrammatic view of a pipe of the distribution structure
embedded in a fire rated material, according to one embodiment.
[0061] Figure 7B is a cross sectional view of the distribution structure embedded in
the fire rated material, according to one emb(;dimcnt.
[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 9is a front 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,
10065] 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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[0074] Other features of the present enbodi nents wl |l
be apparent fromthe acconpanyi ng drawi ngs and from

t Reo elRt/ehigd description that foll ows. DETAbddRR2007/018342
DESCRI PTI ON [ 0075] A Breathable air safety system and
nmet hod having an air storage sub-systemis disclosed.
In the follow ng description, for the purposes of

expl anation, numerous specific details are set forth

in order to provide a thorough understanding of the
v 0661 EigareolFds Areracess flow afjaispfetyeof @ phidding strusiwehayingtao air

08B ggau | Qkeiladohirdt ohd\@hibdalieryar | OUS enbodi ment s

racticed without.these speci fic details.
Ee 13 prprocegs tloy, thyt FF%?GP?SJH“% tegapprations of Figure 12,
eﬂﬁﬂ@@pﬁymsaﬁmﬁmhmﬁysten1 are used |nterchangeably

< WOBRORRts 1415 s PREMTTO Wb e bindDiPE S RE R A migure 13,
s@%phvmymwmmfmw@wnwmhe supply unit 100 of Figures 1-3)
OfooBoPiighfl 1¥s 3 bioleds oG il ab@fibld A il okl Plrigure 14,

eat ear froma source o npr ess
aP‘fC"ﬂﬁ“ﬁtPlc’B%?‘P'Eﬂﬁh@?ﬁ-t em (e.g., the air distribution

smem&ﬁ&. 16358 ro%és@ 1oy thitdbdcEBeslfnder &fe cﬁa&%u@&!;ldfd‘hgiﬂe 15,
(m%f#re a v lée g., the valve of the series of
VATV B 4npF dé’ﬂ? 4) to prevent a |eakage of the
b [a8&1hBiginee ¥iis a prooess floe offia saftiysff & ibbildihgstrueyusd ieavinkXill
t ss of a system pressure, a
sth%%ldynr%] ?%ﬂé ng(idlﬂunér? station 102A of Figure
6[4?P7?ln¥“ ignreck8 iz @ profess Baiviafia ﬁgfeetqf a buildieg storcpwehavine atfiibsite,

b&ﬁ&ﬁh@hb%nééﬁbiﬂnéﬂbreathab|e air apparatus at
Wﬁ hﬂ e locations of the building structure, a secure
cH?

eligpre 19 1s a progess Jowef @ sefely ofp ninqiuEtuBAcearding g one
f ethbodirherti on 102A as a safety shield that confines a

p ' rupt ure. of an sur| j.zed bre habl e air
R0 Be SR fr B Rt o RGN G appag o e
diesompinyinigeimaveinga rad froe the dqaxledtdesscmbusn thattotidwen
structure 104 of Figures 1- 3) that is conpatible with
use with conpressed air that facilitates dissemn nation
of the breathable air of the source of conpressed air
to multiple | ocations of the building structure, and
an air storage sub-system (e.g., the air storage
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. [0078] In another

enbodi nent, a nethod of safety of a building structure
i ncludes ensuring that a prescribed pressure of an
ener gency 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

i ncluding a val ve of the emergency support systemto
prevent | eakage of breathable air fromthe energency
support system 150, safeguarding a filling process of
a breathable air apparatus by encl osing the breathable
air apparatus in a secure chanber (e.g., the hol ders
612 of Figure 6A) of a fill site (e.g., the fill site
102 of Figures 1-3) of the enmergency support system of
the buil ding
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17 structure to provide a safe placenent to supply

the breathable air to the breathabl e air apparatus,

argb potidsng a spare storage of breathabl e gdtus2007/018342

through an air storage tank of an air storage

sub-systemto store the breathable air that is

repl eni shable with a source of conpressed air. [00791

In yet another enbodi nent, a building structure (e.g.,

a_horizontal building structure such as a shopping

ngﬁkéﬂéﬂ%§¥¥¥%§¥1¥ﬁﬁldlng structure such as a high
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tunnel structure.



[0081] In yet a further enbodi ment, a safety system of
a building structure includes a supply unit (e.g., the
Staploysirzs 100 of Figures 1-3) of a buil di ngct/usze07/018342
structure to facilitate delivery of breathable air
froma source of conpressed air to an air distribution
system (e.g., the air distribution system 150, 250,

350 of Figures 1-3) of the building structure ,a valve
(e&g t he vslve of a series of valves 408 of Fi gure
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direction into roons displaced any of a horizontally
and vertically fromone another, a supply unit (e.g.,
the supply unit 100 of Figures 1-3) adjacent to a
particular wall of the fast set of walls to facilitate
delivery of breathable air froma source of conpressed
air to an enmergency support system (e.g., the air
di stribution system 150, 250, 350 of Figures 1-3) of
the building structure, a fill station (e.g., the fill




Figures 1-3) that is conpatible with use wth
conpressed air that facilitates dissem nation of the

breathgligsai r of the source of conpressed apeTtiQoo7/018342
mul tiple |ocations of the building structure. [0085)

In a further enbodi ment, a nethod of safety of a
structure includes ensuring that a prescribed pressure
of the enmergency support system 150 maintains within a
threshold range of the prescribed pressure b
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enbodi nent. The air distribution system 350 may
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[00103] The connector 406 may be a CGA connector, a
RI C/ UAC connector (e.g., the RLC UAC connector 620 of
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nmedi cal provider, and/or SWAT team etc.). The
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supply unit 100 fromintrusions that potentially
conprom se safety and reliability of the air

di stribution system 150. [00108] In addition, the
supply unit enclosure 500 may i nclude a robust

metallic material to protect the supply unit 100 from
any of an intrusion and damage due to various hazards.
For exanple, the robust netallic material may be

- substantially 18 gauge carbon steel. The supply unit
encl osure 500 may be provided with a visible marking




[00109] Figure 6Ais an illustration of the fill
station 102A interior to the structure, according to

ORfD sbessgent . The fill station 102A may bep@ritneoibs:

the fill site 102 of Figure 1. The fill station 102A
may i nclude a system pressure indicator 600, a fill
pressure regulator 602, a fill pressure indicator 604,
anot her fill pressure indicator 606, and fi II control
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[00134] Figure 12 is a process flow of a safety of a
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be ensured that a prescribed pressure of an energency
support system (e.g., the air distribution system 150,
250, 350 of Figures 1-3) naintains within a threshold
range of the prescribed pressure by including Ivalve
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- ensure

150 exceeds the prescribed pressure through triggering
a safety relief valve 408 of any of the supply unit
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1001501 Figure 19 is a process flow of a safety of a

m ne structure, according to one enbodinent. In

ORpRS Abd/@k3d 902, it may be ensured that a presanisecoisss
pressure of an energency support system(e.g., the air
di stribution system 150, 250 and 350 of Figures 1-3)
mai ntains within a threshold range of the prescribed
pressure by |nclud|ng a valve (e.g., a check val ve of
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delivery of breathable air in case of an energency
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CLAIMS What is clainmed is: 1. A safety systemof a
bui I di ng structure, conprising: a supply unit of
awnobshiz@s structure to facilitate delivery mfr/uszo07/018342
breat hable air froma source of conpressed air to an
air distribution systemof the building structure,

a valve to prevent | eakage of the breathable air from
the air distribution systempotentially leading to

| oss of systen1Eressure; a fill station interior

t b te Rentisupust tragk 884 rpeqrd ithe sygepmossiiteof thealb flishibhtitn eystem
ajgp.to a breathable air apparatus at multiple

| ocati ons of the building structure; a secure
cQTRPE r A presturesvrifch maytbgefestically gpupled g 3n ARMeser sugh that
Che hlafif SystenPid S&tioff henUhd ¢1kRmOfresdite OF OF aid BRG& Hukibg g@tem 150

ngecgédlg %%afe ty%reshopdo alrhetpyesssuvrme gﬁr}ljtcrl]l ntlar;feele%g'x {lye tre(l:nggut a warning
signal to an emergency supervising station when the system pressure of the air
distribution system 150 is below the prescribed level.
[00131] The air storage sub-system 950 may include an indicator unit to provide
status information of the air distribution system 150 associated with storage pressure,
booster pressure, i:ressure of the compressed air source, and/or the system pressure,
etc. Further, the air storage sub-system 950 may also include a selector valve
accessible by an emergency personnel to isolate the source of compressed air from the
air storage sub-system 950 such that the breathable air of the source of compressed air
is directly deliverable to the fill site 102 through the distribution structure 104. The
air storage sub-systern 950 may be housed in a fire rated enclosure that is certified to
be rupture containable to withstand elevated temperatures for a prescribed period of
time. In some embodiment, the air storage sub-system 950 may provide an additional
supply of air to the building structure in addition to the source of compressed éir.
[80132] Figure 11 is a block diagram of the air distribution system 150 having the
air storage sub-system 950, according to one embodiment. The air distribution system
150 may include a number of supply units 100, a number of fill sites 102 that are
coupled to the rest of the air distribution system 150 through a distribution structure
1G4, according to one embodiment. The air distribution system 150 may also include
an air monitoring system 110 having 2 CO/Moisture sensor 106 and a pressure sensor
108, and the air storage sub-system 950. Air storage tanks 1008 and/or a booster tank
1006 of the air storage subsystem 950 of Figure 10 may be supplied with breathable
air through 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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a distribution structure that is conpatible with use

Wi th conpressed air that facilitates di ssem nation of

t ko og@iBabl e air of the source of conpress|e@E607h 13342
mul tiple |ocations of the building structure; and

an air storage sub-systemto provide an additional
supply of air to the building structure in addition to
the source of conpressed air, and wherein a driving

air source enables the breathable air to be optimally
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CE#EH’ esdsH@f ﬁielen‘t#geacsrﬁugm sygteerslsior@ ﬂteﬂiaﬁdltlb gtructure to provide

CROE a&%cénaaorsuﬁﬂiﬁmelbsea%%g% &etbbe%ﬂﬁb1e aﬁtagﬁa@%s tank.
@ﬂfﬁ‘q The safety systemof claim 1l furt

strfgerhen 106 ?Pdma‘it‘?ra@&f PEsathgble pis gnayibe peqvisled grough
smm:sgzafagerunamo(emewmt t6rapd tanich 1008 oBFgLEd 1 oD sthiaBe sub-

AR, P b TSR Sl ISl B RHE S Shobl

allbptas tiplegishaple with abduy'cq‘ dflcbmgdressed air. In operation 1208, corrosion
and/or physical damage due to weat:ner may be prevented by incorporating a supply
unit enclosure (e.g., the supply unit enclosure 500 of Figare 5) that is weather
resistant. In operation 1210, intrusion of the supply unit (e.g., a supply unit 100 of
Figures 1-3) potentially compromising the safety and reliability of the breathing
émergency support system 150 may be prevented by incorporating a locking
mechanism (e.g., the locking mechanism 502 of Figure 5) of the supply unit
enclosure 500.

[00136] In operation 1212, physical damage of various external hazards may be
minimized to protect the supply unit 100 and the fill site 102 from any of an intrusion
and damage through utilizing a robust metallic material to the 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 vélve 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 cornpressed air to the emergency support system 150 may be
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6. The safety systemof claim1l further conprising an
air nonitoring systemto automatically track and

I REPss/mdss Of I mpurities and contam nants i npdiags2007/018342
breathable air of the air distribution system 7. The
safety systemof claim6 wherein the air nonitoring
system i ncludes an automatic shut down feature to
suspend air dissem nation to the building structure in
a case that any of inpurity |levels and contam nant
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stemof claim1 further rising g{) uni t
e EpsyLe gangeof the supply unit enclos 00. In operatwnl 2, accessibility of

the supply unit enclosure 500 through providing luminescence in reduced light
environments may be improved by incorporating a visible marking. In operation
1314, a fill site 102 may be isolated from a remaining pc;rtion of the emergency
support system 150 using an isolation valve of the fill site 102 such that the remaining -
portion of the emergency support system 150 is utilizable in an emergency situatior.
[00140] Figure 14 is a process flow that describes further the operations of Figure
13, according to one embodiment. In operation 1402, the isolation valve (e.g., a valve
of a series of valves 408 of Figixre 4) may be automatically actuated based on an air
pressure sensor of the emergency support system 150. In operation 1404, a fill
pressure of the fill site 102 may be adjusted to ensure that the fill pressure does not
exceed the pressure rating of the breathable air apparatus through a pressure regulator
of the fill site 102.
[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, n operationl 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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enconpassi ng the supply unit having any of a weat her
resistant feature, ultraviolet and infrared sol ar

r b Abd/@is3s esi stant feature to prevent corr osITOUE2@MN0L8342
physi cal danage. 13. The safety systemof claim12
further conprising a robust netallic material of the
supply unit enclosure to mnimze a physical damage

due to various hazards to protect the supply unit from
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the air_distribution system
[00144} In operation 15 08, the pfessure monitoring system and the fire alarm system
of the building structure may be electrically coupled such thai the fire alarm system is
automatically triggered through a pressure switch when the system pressure of the
emergency support system 150 is outside a safety range. In operation 1510, a warning
signal may be elecirically transmitted to an emergency supervising station through the
pressure switch when the system pressure of the emergency support system 150 is
below the prescribed level.
[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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19. The safety systemof claim 18 further conprising a
tanper switch of the | ocking nechani smof the supply
URVG 2088AR A Ur e such that an alarmis aut omaticraiskon7/018342
triggered and a signal is electrically coupled to any
of a relevant adm nistrative personnel of the building
structure and the energency supervising station when

an intrusion of the supply unit occurs. 20. The
safety systemof claim1l further i sin | v f
e b S R bR L CaUn Hr Tra el Brspte
b&leaxhhazb Eough prebsupamotiiicths busatheblobir sppapatessed air to

t dlstrlbutlo st . T .
L8P R OF bl T o EPes 3 e oplrhorl W igure
Cmawrmwm@ne amuomelltUA@mmmedﬁt& a gfipphhef bseathwble airin the
tQr {86 agl@i @8%%@%&&&9 aibidh tﬂilﬁgmé Qld(-igﬁg Qs sourcei'](e , the

conpre alr t ensurin npatl

s@riifipbainiours dﬁ%@%%auran 10) to driye eSEUP é?‘iﬁt%9§‘?‘b m o
#oa%ﬂa] 1FELrUfe|Iﬂ’ﬁé a PRI lﬂ%*wﬂﬁ a%ﬁfeiy&ﬂ&‘(}j:uﬂﬂi?g ﬁf@ﬁﬁﬂa@n@altm
e Supp ure | hal.cate a
SSrataite By N sh 1FRECERELE, &), sbfteS e iruaimett e
f mielratpn é%@ﬁ,l itmlayfbetehmrezﬁhat@qarﬁbnbﬁdmwms eflarcentierpen2B support

SaYrs&l 11% {on anHo 55'6 t3§§5ff Il":’.’lo) %l tains
B et b on sy Y

statidon'to event
oWltblinra tlﬁrpsiiﬁidtrh%ealif thegticescribad presaire By e q@@t\@hm(ag b 31

| GAGH JTG sbifesRE OB 28|00 FRnPl 4f dFeneAdferfbngd Siphbtk 5Rm 150 to
rrérstemthrou h epsuring that the systempressure is

lerkage Qf breathable 4infrem thy FoergmgeswPpoRt Fp@teaéls‘%ogﬁ
poresRion @ 7040 a ﬁﬂlﬂgqbd)qtssfdﬂal brdaktableneappanbenay be safeguarded by
a@n%ﬁ) mglt'he brea%habls? e Sa?r];t%g SyeSt g '%];ebe? {(el §-» S? a?lhlers Efzr of

on va VE“SF on
[ Ekglum @A)apffalﬂlll sitg (Gag i tbm fifl sisni QR afdtigrires hg o@thetemrgew supyeort

a%fstem ok :‘Rﬁ" tb'uﬁ&n e [ so :ﬁ ?‘8%6 V&f%@ﬁ%&%gﬁ%égﬁ cally
a@ﬁﬁﬁ%@%‘b@é@bfeﬁh% A #pPpaBSsur e sensor of the air
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such that a system pressure is compatible with the breathable air apparatus through a

distribution structure (e.g., the distribution structure 104 of Figures 1-3) that is rated
for use with compressed air that couples the supply unit 100 and the £ill site 102 to
transfer breathable air of the source of compressed air to the fill site 102,

j00149] Figure 18 is a process flow of a safety of a building structure having a fiil
site (e.g., the fill 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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43 each of the fill station to adjust a fill pressure
to fill the breathable air apparatus and to ensure

t g 20bdrp158 | | pressure does not exceed the prEaRSRIE018342
rating of the breathable air apparatus potentially
resulting in a rupture of the breathable air

apparatus. 27. The safety systemof claim1l further
conprising at | east one pressure gauge of the fill
station to indicate any of a fill pressure of the fill
shiaincloding a dRIG/TBA/G figime per g sthie RECAAQ hring 620 off WgwieldiR) tonfill

s a?lElef@thgﬁu TDF&ast one ;t{lgm of claim11 further
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NBL&ELRY séiBfsdid, dsgrage.  30. The safety system of
cl algn gs l{perégl both ends of the sleeve are fitted

Wiy IF‘1 Peration LP4rSine woopRaf> Peathghle &t aparpsappy be
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fIH‘E&tﬂeﬁ)rle At ﬂip%%{ust ﬂ?oﬂe&IBHﬁti%%o L bﬁ!}:&&&ﬂa&&offbl}&magfé%r may be
provx%ed through an air storage tank 1008 of storage sub-system 950 to store the
breathable air that is replenishable with a source of compressed air.
{00152} Although the present embodiments have been described with reference to
specific example embodiments, it will be evident that various modifications and
changes may be made to these embodiments without departing from the broader spirit
and scope of the various embodiments. For example, the various devices, modules,
analyzers, generators, etc. described herein may be enabled and operated using
hardware circuitry (e.g., CMOS based logic circuitry), firmware, software and/or any
combination of hardware, firmware, and/or software (e.g., embodied in a machine
readable medium).” For example, the various electrical structure and methods may be
embodied using transistors, logic gates, and electrical circuits (e.g., Application
Specific Integrated Circuitry (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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32. The safety systemof claim 31 wherein both ends of
the another sleeve is fitted with a fire rated

NBi®idodadshat is approved by the authority agemesteoroisss
33. The safety systemof claim1 further conprising a
robust solid casing of the distribution structure to
prevent physical damage to the distribution structure
potentially conprom sing the safety and integrity of
-the air distribution system 44  34. Th%B,?aLety,
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steel and a thernoplastic mate hat is conpatible
f Breathalde i pafety shivre Bep e wied. for ggmply, in rgultiple jynes of sigupiyyes
C {oﬁlbéﬂitllf.dc fidiBR Qe FRIBPS bRl R M3k taddR ht{ Qﬂér@gﬁxc? YitlaBlBm.1 O
QUCTARERONRLE SN TR
dM&tercabutoaitesaytipheand m@iificatitres o afesinybodinsienviihodbatitm
580U O A DO RADE s v
dfeseription: it ério be undrestdad|that thepaftisptar pmbodimenieshowaandny
Oftestdibdd By Wrdylof iIRREafoR Rt AT D 3R 1RERHRE S BAlohfferbX GRRME. By
S\%El]? EJ%/ extamgal%?;i?hloggh efficiently providing breathable air in case of emergency
situation through the breathable air safoty system is one particularly useful
application, it is to be appreciated that the scope of the present teachings is not limited
to providing breathable air to the emergency personnel, but rather can include storing
the breathal;:le air in an air storage sub-system, maintaining a prescribed pressure in
the emergency support system, tracking impurities and contamihants in the breathable
air, safeguarding a filling process before dispersing the breathable air at multiple
locations of the structure. , ’
{00155} Those skilled in the art may understand that the breathable air safety system
may be used in conjunction with one or more systems, that may depend upon
particular architectural style of the structure in a manner that provides efficient access
to the breathable air of the air distribution sys-tem reliably and is not limited to the
vertical and horizontal position of the structure as mentioned in above embodiments.
Thus, references to the details of the described embodiments are not intended to limit

their scope.
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38. The safety systemof claim36 further conprising a
pressure nonitoring systemto automatically track and
record the system pressure of the air distribution
system 39. The safety system of claim 38 further
conprising a pressure switch that is electrically
coupled to a fire alarmsystem of the building

sgtgﬁﬁﬁre such that the fire alarmsystemis set off

The system pressure of the air distribution
sYduesrlainedis:si de a safety range. 40. The safety
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facilitates dissemination of the breathable air of the source of compressed air to
multiple locations of the building structure; and
an air storage sub-system to provide an additional supply of air to the building
structure in addition to the source of compressed air, and wherein a driving air source
enables the breathable air to be optimally supplied to the building structure through

allowing the breathable air to be isolated from driving a pressure booster.

2. The safety system of claim 1 further comprising an air storage tank of the air
storage sub-system to provide a storage of air that is dispersible to multiple locations

of the building structure.

3. The safety system of claim 2 further comprising a plurality of air storage tanks of
the air storage sub-system that are coupled to each other through tubes having a
looped configuration to increase robustness of the tubes through preventing breakage

due to stress.

4. The safety system of claim 2 further comprising a booster tank of the air storage
sub-system coupled to the air storage tank to store compressed air of a higher pressure
than the compressed air that is stored in the air storage tank.
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44. The safety systemof claim1l wherein the air
storage sub-systemis housed in a fire rated encl osure
that is certified to be rupture containable to

wi t hstand el evated tenperatures for a prescribed
amount of time. 45. The safety systemof claiml
further conprising a securing nechani smof the secure
chanber of the fill station having a | ocking function
is automatically actuated via a coupling nmechani sm
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breat hable air apparatus in a secure chanber of a fil

shif ef B air HsUrdEPHBIEP- support system of the buil di ng
structure to provide a safe placenment to supply the
breathabl e air to the breathable air apparatus;
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breathable air in the air storage tank through
utilizing a driving air source to drive a pressure
b@OFHeasfety system of claim 1 further comprising a pressure monitoring system to

continuously track and record the system pressure of the air distribution system.

9. The safety system of claim 8 further comprising a pressure switch that is
electrically coupled to an alarm system such that the alarm system is set off when the

system pressure of the air distribution system is outside a safety range.

10. The safety system of claim 9 wherein the pressure switch electrically transmits a
warning signal to an emergency supervising station when the system pressure of the

air distribution system is outside the safety range.

11. The safety system of claim 1 further comprising at least one indicator unit of the
air storage sub-system to provide status information of the air distribution system
including storage pressure, booster pressure, pressure of the compressed air source,

and the system pressure.

12. The safety system of claim 1 further comprising a supply unit enclosure

41



47. The nethod of claim46 further conprising
preventing corrosi on and physical danage due to

weat her by incorporating a supply unit enclosure that
is weat her resistant. 48. The nethod of claim 47
further conprising preventing intrusion of the supply
unit potentially conprom sing the safety and
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f cRahfi8ySI8ULER @fboreRBI essed air to the emergency
support systemthrough utilizing a valve of the

ener gency support system 52. The nethod of claim46
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distribution system.

16. The system of claim 12 further comprising an adjustable pressure regulator of the
supply unit that is used to adjust a fill pressure of the source of compressed air to
ensure that the fill pressure does not exceed the design pressure of the air distribution

system.

17. The safety system of claim 12 further comprising a visible marking of the supply
unit enclosure and the fill station enclosure to provide luminescence in a reduced light

environment.

18. The safety system of claim 1 further comprising a locking mechanism of the
supply unit enclosure to secure the supply unit from intrusions that potentially

compromise safety and reliability of the air distribution system.
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t hrough any of a CGA connector and a RI C/ UAC connect or
of the supply unit. 54. The nethod of claim 46

further conprising adjusting a fill pressure to ensure
that the fill pressure of the source of conpressed air
does not exceed the prescribed pressure of the

emer gency support systemthrough a pressure regul ator
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i eaindishubeR sYSE R Hstbncy situation.  58. The

met hod of claim57 further conprising automatically
actuating the isolation valve based on an _air pressure
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pressure o e fi site to ensure that the fi
peesmessed aodsough enseixiogeempatibiliss with the soyreg efifgmpresteqeir.
breat habl e air apparatus through a pressure regul at or

of the fill site.

22. The safety system of claim 1 further comprising at least one pressure gauge of the

supply unit enclosure to indicate any of the system pressure of the air distribution

system and the fill pressure of the source of compressed air.

23. The safety system of claim 1 further comprising another valve of the fill station to
prevent leakage of air from the air distribution system potentially leading to pressure
loss of the air distribution system through ensuring that the system pressure is
maintained within a threshold range of the design pressure to reliably fill the

breathable air apparatus.

24. The safety system of claim 1 further comprising an isolation valve of the fill

station to isolate a fill station from a remaining portion of the air distribution system.

25. The safety system of claim 24 wherein the isolation valve is automatically

actuated based on an air pressure sensor of the air distribution system.

26. The safety system of claim 1 further comprising at least one pressure regulator of
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60. The nethod of claim59 further conprising
monitoring any of the fill pressure of the fill site
and the system pressure of the energency support
system by incorporating a pressure gauge to the fil
site. 61. The nethod of claim46 further conprising
enabling the distribution structure to wthstand
eLeyakad %les%%ﬁ ) 4852 Fi re@s&@{o'fﬁfjthé)ﬁreﬁﬂhme 15 hiraBus and to
frre rate terial to encase the distribution
strsuwtthatehe filspressTivalopendioxreed the prasywrepgtipgef thepreathable air
c i Si rom
PR A i b bl D e e
an outer dianeter of each pi pe of the distribution

A L

pijisiaded todﬂdt&ag@aﬁy(bf talidl paléssire iobilt ifitistagibn axet ausystem pressure of

pﬁ@ent .al.ly c rom sing the safety and integrity of
893§; ort systemby utilizing a robust

solid casing of the distribution structure. 64. The

net hod of cl aim 63 fu r conpr.i sSi rotectjng the

TEBUDE sSR! FgT | B aNEE AT B S Agr e

S hﬁ%&lﬁl Al alff%@ﬁd&edtalage%hx to FBS 0RAhOU R bubnd TR e sGdh tBat the
pe of the distribution structure exterior to the

r év@ty@pn@rmtmetuaed@is Hg.abiligsto WithetappelrGiEddPmparatiyes &g 2

ﬁ%& 4 6Rrdr iy autonatical ly tracking and
cor 8 any inpurities and contam nants in the

breathable air of the breathing energency support

S %? scjﬂ?{y%yﬂgn %F(él%ﬁ%ﬂﬁﬂhér%ﬁ .rrgtgsﬁ;%/ ShEDe tha@ ﬁ at ilt_alaﬁtt;/ree

arm4 er conpris autonati ca
s umpemdmmng dgnretatiof seehriofapluoatityt of pifee Of fhe Idisgibtue'gn strucaure
case.t ha

c SJH'E%% t? &te%né/ ra?ed e 1a%%rt$ al’,géjcﬁ 2 I%tre,a {Iiltcf:% atenal from any

I on excee
damage.

30. The safety system of claim 29 wherein both ends of the sleeve are fitted with a fire

rated material that is approved by an aunthority agency.

31. The safety system of claim 30 further comprising an 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.

32. The safety system of claim 31 wherein both ends of the another sleeve is fitted

with a fire rated material that is approved by the authority agency.

33. The safety system of claim 1 further comprising 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.
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67. The nmethod of claim46 further conprising tracking
and recording the system pressure of the energency
support systemthrough a pressure nonitoring system

68. The nethod of claim67 further conprising
electrically coupling the pressure nonitoring system
and the fire alarmsystem of the building structure
such that the fire alarmsystemis automatically
triggered through a pressure switch when the 49

s ¥4 tThrsgete sgunme obélaimhefustherrcgapdsing u plyeality ehsypRroh sagetures
out side a fely. 9. Laj :
Fth EHEPrE st AbRar Buen e Py A% B BV EHR Dreriae
Shdpqadte ttorcamal enmpogdooaclispiper vi si ng st ati on when the
system pressure of the energency support systemis
bel ow t he prescribed | evel through the pressure

SB6.1T8B safet? Qysteh ef ¢rihD@h@fin cheadisuidfioh urredver comprives siyng a

automati cal | riggering an alarmand.el ectricall
BBl ARG g A BT BRI R L sed
pgrsonnel of the building structure and the energency

supervi sing station when an intrusion of the supply
unit occurs through a tanper switch of the | ocking

RISy Qlstdh 81 SIHRP] HurtBY donASI &M EiE monilring Figem t
2E§E%gsggbc %in146 further cgﬁbriging Fﬁ%}eéfig o

presmatically fraqkad fsrcatd 393 19f Bnparifesangcaptamipantydn e ?)fqaﬁlﬁkle
tEﬁgg&gaﬁ@ggﬁﬁg&§gkgnpooster to increase a pressure of
t he e

reat ha alr conpared to the pressure of the
breathable air in the plurality of air storage tanks

t S t t . |
1R R R RO PR BB peshant
p awssticeshiroddvinl feathieao brspaidratblisritaition &ptha filltsagons in a case

that any of an impurity and contaminant concentration exceeds a safety threshold.

38. The safety system of claim 36 further comprising a pressure monitoring system to

automatically track and record the system pressure of the air distribution system.

39. The safety system of claim 38 further comprising a pressure switch that is
electrically coupled to a fire alarm systemn of the building structure such that the fire
alarm system is set off when the system pressure of the air distribution system is

outside a safety range.

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 is outside the safety range.

41. The safety system of claim 1 wherein the fill station has a physical capacity to
enclose at least one breathable air apparatus and includes a RIC/UAC connector that
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72. The nethod of claim46 wherein the prescribed
pressure of the enmergency support systemis designated
base on a nmunicipality code that specifies a pressure
rating of the breathable air apparatus that is used in
an authority agency of a particul ar geographi ca

| ocation. 73. A building structure, conprising:

a fl i diles taa‘f'lft opfroc | dSnERL ROBNG: %}?&%ﬁlgal l'y and

encl'osing an area and such that the
area of Iand Is in the internal region of the building
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any of a horizontally and vertically fromone another;
a supply unit adjacent to a particular wall of the
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8d11 b brSdeAlblOfr @fnd hierih Ri@gnal regi on of the buil ding
structure to provide the breathable air to a

breat habl e air apparatus at multiple | ocations of the

by elh RSl gétl F!f 8aim ] wher@n%ﬁ‘ecelﬁr Kork -%S'st&fl i H¥Rsddiih b fire
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r mmdﬂneloafre that iovertifipt edsuvitze @omle@hkh@mlélsaml elevated

apre% 185 101 zg Frleg}:n%lgf am&inY bLeigdhanber;

45. The safety system of claim 1 further comprising a securing mechanism of the
secure chamber of the fill station having a locking function is automatically actuated
via a coupling mechanism with a flow switch that indicates a status of air flow to the

breathable air apparatus that is fillable in the fill station.

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

ensuring that a prescribed pressure of an emergency support system 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;

safeguarding a filling process of a breathable air apparatus by enclosing the
breathable air apparatus in a secure chamber of a fill site of the emergency support
system of the building structure to provide a safe placement to supply the breathable
air to the breathable air apparatus;

providing a spare storage of breathable air through an air storage tank of a
storage sub-system to store breathable air that is replenishable with a source of

compressed air; and
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a distribution structure that is conpatible wth use
Wi th conpressed air that facilitates di ssem nation of
the breathable air of the source of conpressed air to
mul tiple locations of the building structure; an
air storage sub-systemto provide an additional supply
of air to the building structure in addition to the

source_of conpresse ' - r.ei i\l itllizi
our oS BHEBNBR TRY o fasBl st spBe Sohiithlizing
S tiyahg sid sduecetth éritrua preisng tobsterct ur e t hr ough al | owi ng

the breathable air to be isolated fromdriving a
pressure booster. 74. The building structure of claim

737 e inifod ©P Blainh 86 fugtharcogiprising pieyonting gorsyssnem physical

automatjcally track and record any.li rithes
cShroasnicha i Wit PRicBPRataTErg it sape ofis Fofter
diSfsfanput i on system 75. The building structure of

claim 74 further conprising air pressure nonitor that
Is electrically coupled to an al arm such that the

ali @ e ing-dftof Ofafm W BRhEN@nfYising fepéRg idttisidh of the sapply unit
distribution systemis outside a prescrihed threshold

r avigetially zemprprising fhp ety 284 fedfabiliy©f B0 EFalRE FEETN her
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rior t ecure chanmber of the fill station
that provides additional protection to the fil

st,atd,on from .
D ﬁgs’#l{;@ é?eﬂilo(rzri'poaf %[lym QE ftﬁﬂleleclso%ﬂf)?ltsﬁlg nhifidRah Qﬁtﬂ@ﬁ‘:alclfamage of
various external hazards to protect the supply unit and the fill site from any of an

intrusion and damage through utilizing a robust metallic material to the supply unit

enclosure.

50. The method of claim 46 further comprising preventing leakage of air from the
emergency support system leading to a potential pressure loss of the emergency

support system through utilizing a valve of any of the supply unit and the fill site.

51. The method of claim 46 further comprising discontinuing transfer of breathable
air from the source of compressed air to the emergency support system through

utilizing a valve of the emergency support system.

52. The method of claim 46 further comprising automatically releasing breathable 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 any of the supply unit and the fill site.

53. The method of claim 46 further comprising ensuring compatibility of the
emergency support system and the source of compressed air of an authority agency
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through any of a CGA connector and a RIC/UAC connector of the supply unit.

54. The method of claim 46 further comprising adjusting a fill pressure to ensure that
the fill pressure of the source of compressed air does not exceed the prescribed
pressure of the emergency support system through a pressure regulator of the supply

unit.

55. The method of claim 46 further comprising monitoring any of the system pressure
of the emergency support system and the fill pressure of the source of compressed air

through the pressure gauge of the supply unit enclosure.

56. The method of claim 46 further comprising improving accessibility of the supply
unit enclosure through providing luminescence in reduced light environments by

incorporating a visible marking.

57. The method of claim 46 further comprising isolating a fill site from a remaining
portion of the emergency support system using an isolation valve of the fill site such
that the remaining portion of the emergency support system is utilizable in an

emergency situation.

58. The method of claim 57 further comprising automatically actuating the isolation

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

59. The method of claim 46 further comprising adjusting a fill pressure of the fill site
to ensure that the fill pressure does not exceed the pressure rating of the breathable air

apparatus through a pressure regulator of the fill site.

60. The method of claim 59 further comprising monitoring any of the fill pressure of
the fill site and the system pressure of the emergency support system by incorporating

a pressure gauge to the fill site.
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61. The method of claim 46 further comprising enabling the distribution structure to
withstand elevated temperatures for a period of time using a fire rated material to

encase the distribution structure.

62. The method of claim 46 further comprising preventing the fire rated material from
damage by incorporating a sleeve at least three times an outer diameter of each pipe

of the distribution structure exterior to the fire rated material.

63. The method of claim 62 further comprising preventing physical damage to the
distribution structure potentially compromising the safety and integrity of the
emergency support system by utilizing a robust solid casing of the distribution

structure.

64. The method of claim 63 further comprising 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.

65. The method of claim 46 further comprising automatically tracking and recording
any impurities and contaminants in the breathable air of the breathing emergency

support system through an air monitoring system.

66. The method of claim 46 further comprising automatically suspending air
dissemination to the fill sites in a case that any of an impurity and contaminant

concentration exceeds a safety threshold.

67. The method of claim 46 further comprising tracking and recording the system

pressure of the emergency support system through a pressure monitoring system.

68. The method of claim 67 further comprising electrically coupling the pressure
monitoring system and the fire alarm system of the building structure such that the
fire alarm system is automatically triggered through a pressure switch when the
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system pressure of the emergency support system is outside a safety range.

69. The method of claim 68 further comprising electrically transmitting a warning
signal to an emergency supervising station when the system pressure of the

emergency support system is below the prescribed level through the pressure switch.

70. The method of claim 46 further comprising automatically triggering an alarm and
electrically coupling a signal to any of a relevant administrative personnel of the
building structure and the emergency supervising station when an intrusion of the
supply unit occurs through a tamper switch of the locking mechanism of the supply

unit enclosure.

71. The method of claim 46 further comprising increasing pressure of the breathable
air stored in the air tank through the pressure booster to increase a pressure of the
breathable air compared to the pressure of the breathable air in the plurality of air
storage tanks to ensure that the emergency support system constantly has a supply of

breathable air that has enough pressure to fill the breathable air apparatus.

72. The method of claim 46 wherein the prescribed pressure of the emergency support
system is designated base on a municipality code that specifies a pressure rating of the
breathable air apparatus that is used in an authority agency of a particular

geographical location.

73. A building structure, comprising:

a first set of walls extending vertically and horizontally enclosing an area of
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 rooms displaced any of a horizontally

and vertically from one another;

50



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 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 confine a possible
rupture of an over-pressurized breathable air apparatus within the secure chamber;

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;

an air storage sub-system to provide an additional supply of air to the building
structure in addition to the source of compressed air, and wherein a driving air source
enables the breathable air to be optimally supplied to the building structure through

allowing the breathable air to be isolated from driving a pressure booster.

74. The building structure of claim 73 further comprising an air monitoring system o
automatically track and record any impurities and contaminants in the breathable air

of the air distribution system.

75. The building structure of claim 74 further comprising air pressure monitor that is
electrically coupled to an alarm such that the alarm is set off when the system

pressure of the air distribution system is outside a prescribed threshold range.
76. The building structure of claim 73 further comprising a physical enclosure of the

fill station exterior to the secure chamber of the fill station that provides additional

protection to the fill station from amny of an elevated temperature or physical impact.
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