9- AM NOCARBONYLSUBSTI TUTED DERI VATI VES OF

GLYCYLCYCLI NES This application clains priority from
wal2817/08ppbi cati on No. 60/ 71 3,1 12 filed August PBL/US2D6H33518

the entire disclosure of which is incorporated herein

e SERSPReFine DRIF GO syl i sy §E SR IoN sysTem,

derivatives of gaNDy COMBINATIONSCITHEREOREf Ul as
antibiotic agents and exhibit antibacterial activity

agai nst a wi de spectrum of organisns including

or gani sns whi chBREICRESHION, 'dEt‘EIMEA\E &N nes and

ot her anti biotics. BACKGROUND OF THE | NVENTI ON Since

1947 a & Db o

syt hosi RISl TIARRISIATF (FLH$ PR RenE ApPiRicRaes
11/213,840] filad odi Augisxt S0i, B00@n and ani mal s. Tetracyclines

inhibit protein synthesis by binding to the 305

f the bacterial ribosone preventing binding

F'e@foqgﬁ?ﬁw% PNRNA (Chopra, Handbook of Experi nental

Phar macol ogy, Vol. 78, 317-392, Springer-Verl ag,

194601] RéISheSFmeﬁt InQehtdn ﬁalsrt@blm@sfn’emneaeregm datoctipn system,

many clinicall ortant, micro anisms which limt

a firerRinpressieR SHHERH 6 P IBARIS DeT0e B PaF o SHECGISPects of
%g}ﬁ, I
the FVeBh TS ko AR kT er STRITh IHCA ot e G dchedtion and fire
supbyesmlcm ‘élrrssboﬂageardofbnaargmareg& opl asm ¢ nenbrane which
prevents intracellular accunul ation of tetracycline
S. B.. L et al Antim crob. Agents Chenot herapy
Baégroq%gf_e%éﬂv?rlt%) and b) ribosomal protection
nmedi ated by a cytoplasm c protein which interacts with
t hg002b osTamgostiah beheinspettedty ubid@etm@tldrongag dmiertdsmore of

inhibits protein synthesis A. A. Sal yers,
sevg@@f@rgﬂgtyges Bf vgﬁg%w@u ing shipg (S HB® Qﬁssemg%ghlps or cargo
11864 |
shI%sﬁtglééer%ﬁgérﬂg%@%s?%ﬁbé%g@?%ﬁﬁ? r‘% &Elrém%@gﬁtru&s Cargo may
be Iramsxpdrtad_thm brataccindbenmberionoheargo Gtenageegyads.v €argo may

furt%aﬁ bg@\%ﬁﬁ%@gceﬁe&nﬂeg H@%O@/AM & @B uc?q?ggiﬁgets for transport

whilee&Q I’Gl!’cés In 8Bfhe @s@saﬂérgﬁ%by inSudRE 408U r@één%tf%ﬂﬁﬁable
enes O ass K and L), stch as Staphyl ococcus, Baci |

an @Ilv@@mw@bl%maWQR thsd seasarensies traosport dﬁsghmsémthe

car@é gggli gs &%ﬁ‘ﬁa:% Iﬁ th%%%ﬁgc?%trgéﬁé&% Qa&%%ﬁqe%ﬁd fﬂ persétors of the

car§d aphypodingcrhicidt r ept ococcus, Canpyl obact er,
Gar dner el I a, Haernophilus and I\/ycopl asma (A

sall0@3k, IBother casesy sargadnaly be steliedeatriass0 swage facilities in
I f
car@% %ﬁd;ggé’ arenaé‘s i@%ﬁﬁgéﬁc}% P‘galyﬁg% Léﬁgénﬁrﬁsﬁ_/@é& Y such cases,
the @odsimiity glilt eﬁstd;etbag/d:wgoatqmldi in e:argmetmags fauilitiesynay akso ignite

U.S. Pat 12. U S Pat RE 26, 253
or Iplg iidqsgeTtalp Sond e, 1g oty Saading SEIS A Rng £ara0
stm%"g(e%eiﬁtyh anaRyy s@ﬁo&§19 inh J@FI@Q ?@BEIeL{ﬁ?Ie @faﬁ{}ié’?%%@ﬁf iMfe cargo

bacteri a) mechani sm but not tetK
StOISQ&ﬁBlelb'coccus) are resistant to mnocycline. Also,

g[ﬁg{ifin ﬁIg ol '\élrsgéér osoag:b o%%cégﬁer) cNgmg transport or

whérh Eatdibip, a da@@ aA6R7 et faeilif), @Pah aréPBePirate from an operator
Aur eonyci n. RTM b ernmentation whi ch have

congiiellingbe dranepor o Iﬂ‘@ Pr Sep@ising e eargo storggeagilityNas a result,
3,007, 965, disclose inprovenents to the fernentation
preparati on. Beereboomet al., U S. Pat. No. 3,043,875
di scl oses tetracycline derivatives Boothe et al., U S.
Pat. No. 3,148,212, reissued as U.S. Pat. No. RE
26,253, and Petisi et al., US Pat. No. 3,226, 436,
di scl oses tetracycline derivatives which are useful
for treating bacterial infections. Blackwood et al.
U S. Pat. hb. 3 200 149 dlscloses tetracycllne

o - o . o . -



tetracycline resistant bacteria is disclosed. The

nmet hod i nvol ves utilizing a bl ocking agent conpound in
w@omyemsdé on with a tetracycline type anti bi ot PCT/USIW06033518

pat ent does not disclose novel tetracycline conpounds

- which thensel ves have activity, agai nst resistant i
angRAIATCS o€ cargs storansifaciitysupersiser may beunawartmaf a fige or explosion

thel TRtk etera faras pomtainesd £ofaq PalstP: witin fhe egroo
stdrage dpeaath agdition uhnesnridydrs moraethacone caggo degpinerand/or cargo
he advances bei ng nade to over.cone the resjstance o .

Pl Gy TR e PO e | B Piefadies il e ipggtprmine
wHigk cBﬁt‘éﬁ’feré%dRﬁ?a‘ﬁétsa%}%'% fel eSeh & OV BESRHB&rmined that there

I ncreasing inci dence of resistance. The present
is arive pccwmingrvathinl @gigert hargot storagiel area. 1This mayepgssitiy peesent
s of tlhe erbove patents teach or suggest the novel

SYeA \95?9 Vs of gl ycyl cyclines of this application.

SUMEGS] ObueHo theViIie@, fotiexalipled taryo tBarkspoeevdricle there may

wi th 9-am nocar bonyl substituted derivatives of
beca ljnted pepplyed fire stpr@ssant ailpblanurer ¢xamplenabeaid a cargo

A ; Uit i o i .
<SPS She SR kg BRSSOy Yo Dpuntof e
supprasseat tai nepyt H)tesarrieelvmbzmmh thandiscrafi fgh spbEresBiog glrés;aWherefore,
., preparations containingt e conpounds; and w t , .
it gy 6 Qreyeededin Be amieunal die SHERrESPagHRLIRISXauish a fire in
I i :

e el e LR 1B G R EfY 8lbae8 of fir
suppiessany onitieg pariculariaseaimnéed of fite suppadssant ratRer thansthroughout

selected from hydrpgen, - .am no, - NR7R8
tne BB apia) P20 CHAGNArs. % R eulBsRasas Jopls may e harmful to
sofiedg bkt f edrgd. t Thdrefdte Jit prEYSHE HESRASIe td ARMEREIMtHBution of fire

sel ected fromthe group hal'ogen, am no, cyano, _
supprassankip theflocation Is negdudfdirasuppresaidnyso as ta limg the spoilage of

oo BT For QRS pbreslyl O byo L e gt o provio o

firdNdetectionlsiyyienothal chn deteratiheth@bpproxiratesibesation ¥f a fife 8o that an

to 8 ring at aryl, aryloxy and N (alkyl of 1 to 12 .
apPIRRIISH® AMSHIEOT fir, pUPriRBs ANt sl heidispsted tatha egliamaxpériencing
id. of N-(alkyl of 1 to 12 carbon atons)-aryl may
theétfide. . . :
optionally be substituted with 1 to 3 substituents
i ndé@a]de g/ paientiak prableno foural ingrngo BireasoexmarEmeing a fire is that
al kenv.l , .hydroxyl,, al kyl . hal oal kyl ,. .al koxy, am no,
iR R RiofiB 1Pt e sl roBS PG ool b RALaRBF GATo storage
fadilitylsupemisors G&i3. .,%@)caNFﬂJ ma 15 loshtedBiYArPéidoccupied and/or difficult
heterocyclyl and phenyl, alkenyl of 2 to 12 carbon .
to aceprs rptipdwaths vehipletoriaared stdrage facilgys Thissnay tendes it more

e I 0 nenyl., . .
o SHERSAOTRE HergpBreint 0 &l SR s g timely manner
Sirdekiv iy gersrally midrks ifitulatdeMirglistydr Sdppkes® a ke ©AEE®as spread
atorrsr)-aryl ,..Wherein said aryl and aryl of N-(al k¥_l of
over alarge agapikMav l@fhg?s%atyqa tcprﬁgnq%tn‘, RAfEII9 ty provide tire suppressant
i : ' 3 substituents independently
re@éf@e%?égﬁfgg}&hﬂglni%i%r. nitro, cyano, alkenyl,
I;yd:[(lh(ﬁ@lll , Crikgxampial (nflz-d kzydlglcz taa\r‘rspmgtatia:]mebiclefahdi\yiig)glaihrtfperator or
i anj no, r poxyl, al koxycarbonyl, aryl - -,
oppyaio I@faﬁqa_r,el ﬁ/g ywﬁ/r]otglyﬂqm he ﬁ@ggé\ylg‘g}b@%ra%]a%e majority of
caRjteetkied &ydm ' ' oy
e b o o Ko GoBa R H Catgo
palelse dihegefqontringes gnecqasnenallyopéerrecgenericallyaamnilLogt Devices
hydroxyl, and al koxy; R2 is selected from hydrogen,
hal ogen, alkyl of 1 to 12 carbon atons, optionally
substituted with 1 to 3 subst?tuents independent!y
'sel ected fromthe group hal ogen, am no, cyano,
cycl oal kyl of 3 to 6 carbon atons, alkyl of 1 to 12
carbon atons, phenyl, hydroxyl, al koxy of 1 to 12
carbon atons, N-alkyl of 1 to 12 carbon atons,

o o o Y ”~ ~ - ey o, o - ] Y ~



optionally substituted with 1 to 3 substituents
i ndependently selected fromthe group phenyl,
whedoeozmoy| , hal ogen, ami no, cyano, alkyl, hydr@rRYE2006/033518
al koxy aryl, al kynyl and N-(al kyl of 1 to 12 carbon
sai d _ar nd .ar of N-(al kyl of

) B Bk e 3ol oL e h e S
allymétithesd WNhtshdés bartidlly BoRsthicsd Frdni PEW‘F‘W Safety

sel ected from hal ogen, nitro, cyano,
copgidetatipns, HLIdg musizoften iopte with Iamwrcramnacgo lakckingaayistean in order

to %ﬁ%@%&p c%g %ﬁeﬁ% uno%r)l;/%)é‘@sa %IWZ"? rgwg)(%dC%g@/or emergency

copdmeoué Usicier ﬁéd@r‘abfélr ﬁé‘gu?attdhslelL%ré}@rbo@a%Ri@f'e@ @?rb@?@éddlances
ar%gpé uted with 1 to 3 substituents independentl

&\Vféli'@m AdnaingsteationHB S sartified fana sppsific type lapatrcraft and
ar YR mafiofh Y spdtitdalion o Mifed y NatoeySerpsnace

Sf@]ﬁardmbiwa)%dﬂstltut ed with 1 to 3 substituents
i nd % é seI d fromthe group hal ogen,
cya b ?‘?V‘P V?"cy PeRPHUSadREUSEY W—ID @fth ‘SAA”

deﬁlgné%dccﬁfrhélﬂeﬁtvﬂﬂﬁh rrmbas“u)‘ée‘ aﬂdﬁréﬁ(ycheé‘kn}f@é(lﬁy%fboﬁt 195 inches

carbon atons, N al car bo
lonﬁdlylm aalawhednfocrﬁ ab0u682 indhes higluminother exampié of adILBis the

| f 1
AT e ST S S e et 12
mches"ong‘ with @@amlaxim@h hbidh oi%b@@f @@mcﬂe@n@dr%a%ts”ﬁ/yo typical base

tional ly be substituted with to 3 substituent

dlm e abaut S8 iashesiwideohy ﬁap@tgbzﬁ inghes dpng:g@about 96 inches

w7 ST bl o S B, oo o

on @ayets@(ré))someiﬂmes él(aéb)tedxlblnd therahbitéd tathd pailet using cargo nets
h het Ctln L and pheny al kenyl of 2 to 12 carbon
a‘ﬂ?%ﬁi@ r@é % eo\”ﬁ’%%iﬁéh“%ﬂ% {RisHogated asodnghihe palatiserimeter.
i ndmepdemrﬁaw 5@ esissleftd g%\ﬂ@@ fil Qéﬁ%&;ﬁ?ﬁ Qﬁh{]or susr/)roressmn

heteroaryl, Hhal ogen, amn cyano,
syséerng)@catgdw ca@okayrﬁys thatdnay ()alrémttlvelﬁ/ tﬂartspaﬂe’:ht(iralcbfgb handlers

(i. eatfiymlefgrﬂi%ggﬁh %tng zclgegq ae.tﬁg lat,gtqa(ggé qre,asﬂescg 6\1at there is no

requirbstent wreeith\@rtsbeélflé @cﬁoﬁ BPFivOIVeRRE Hy‘"tﬁ@ﬁfé@ﬁ{ég or )eﬁample,

sel ected from hal ogen, nitro, cyano, keny

cargp gy be sppidlwppde ||r|¢@>ayld uoadsd ﬁiOlthamamgp area.

2, S B BB or P RIS RIE ) G aeck crgo

arephemgy be &bhye\ytiorm‘llyéqmppba wigH ﬁ@eﬁh‘@%fﬂﬂcj b@fﬂl@b'lb{tended for
ed with 1 to 3 substituents 1 ndependen

magléglé&eé%{‘qq HEY FRY §REACHURIBgEN NG Mirfugly Bpaesg0 @Iaﬁgﬂs located on
carfy! @Er@?@ﬂ areaé%e%B l@ef(ﬁb fllggﬁ’%reWs & m\% ﬁ{gf%zlthg%rb?/%n%rmg it

sai d aryl optiona itute
difficutiée manually axhd@mleh ddfireliycated atemzhlrbrafﬁwl@bmé usmg fire

o, 1 P oS aurrs o s
pall@tskMéWsHthabférMbtéFfaQand t%rﬁé@a aI kiﬁe@tﬁbqﬁéh and/or the

aryl oxy, heterocycly o[@f
ﬂan@ﬁﬁ@@rﬂ"éf@ﬂ%)s @thyr\msg dgnitest; pifire ;moulnhstlartyln sl;lmebsargamafdalner oron

the Waf%b éal & aﬁdssgﬁgééi/ ttﬁ gﬁ‘ne p'ﬁﬂg%&rﬂ%%}r%%paf lr%%&q%dpal ets within the
cargmbceaal kihlessldomaonesigiimthe @éﬂgb'a%@h%@théjhﬁiekﬂ‘\e% lgnltes which

. carboxy|, al koxycarbonyl, ar O -

IS “Haéﬁtfk# I,eaé?iﬂr dhg re@fé?t”ér%ﬁw(%bfa\mi spab @yﬂlre ka:l karhaiof
7 to 16 carbon atons optionally substituted, aroyl of
7 to 13 carbon atons optionally substituted, SRS,
het eroaryl optionally substi Ut ed and
het eroaryl carbonyl optionally substituted; R5 is
selected fromalkyl of 1 to 12 carbon atons optionally
substituted with 1 to 3 substituents independently
sel ected fromthe group hal ogen, am no, cyano,

A~



al koxycar bonyl, aryl oxy and phenyl, al kenyl of 2 to 12

carbon atons optionally substituted, heteroaryl
wo@pio7oembd y substituted, aryl of 6, 10 or 14 ce€DUS2006/033518

atonsoptional ly substituted, aikynyl of 2 to 12 carbon

undeteied BRYPT ackeesIoRyteItBAMEN Sty T letecied phinapegssible, the
firdLollg s@?éé’cﬂoe?tlhfeF eﬁ?gibyégrﬁéﬁﬁers é%t%%? cé’fgo?éll‘été%hé@b @hdangering
af ons a St 1t

ptionally su Ituted wt substituents
the safepeoidbetflightoséwanddheroange hiscrgito Uihehsdrogeossibitityiof spreading

ol S cfrsnoa BhicTEs e Saroorg rEeR B Mk ony of 1 to
12 eprfon patsiexarhbrl, khbrief rahgbTatdo GREROEErAARg over land are

Ncycl oal kyl of 3 to 6 carbon atomns, hete_rocyci:re/l of 3 _
typieally withig akouh$d minyles aidgsoftyina imenpfsuitepie airfialds forygerforming

C t - , er ei [ , car .
an 8RR B, PR g B AL bl Sy o, Ko g laroo e
ocopt | Cmabhty, tiee FiAshad vertifletvsirioke dateossifas tdetetinigsiires on board
[ pendently sel ected from hal orgen, nitro,

_inde _ cyano, .
a“’ﬁ'l@%%ﬁ{}h?”@ﬂa?’@%?lqet%@%ﬁ Mapy Press Wm%ﬁ'mﬁﬁwn%néﬁ@,o aircraft may
. o AN _
beg@éﬁ(ﬁo\?% nﬁ’élﬁ_d‘éiél((%)m_%ﬁ ?@Qfﬁ%’?r géwg%kﬁ@&é‘,%r example,
whitgt evayrovige aaftighbéremywith andexdégrmdeshtdokpitaimake ve@ period in case

arbon at ong; R7 and re each independently H or ,
of B AT 510 Bl on AP G T IHACS LBy be a rolatively
Iov&ﬁ?db@iﬁ"ti/bfb% breRiess whé fo Bhirgd firQIRByAHRETESS in such
_wnich each is attached forma 3 to 8 nenbered )
situtianse 8fice geteqting; sy=term s desirabe fafprovidingiearbadeieation, thereby

o P R Tt i BB a i Spdororming an
engrgemcy lahdmgp MRurtfasraidre Cadeythacaiepafehbe laldd, ithesgiptiesirable for
An enbodi nent of this invention provides conpound

s of
gratiddireightingeressonngl to e ablgtazextinguish therfiyalydesatingsthe fire and
j - ;i nN-butyl, 1-nethylethyl, 1-
CO%W E?éo%u ,rag%anrg?ﬂgﬁregreygylf' or 1,1-dinethylethyl or a
phafGfeéd eutn canmtrastde flightabler [aatlf a diffarent situation meay occur on

T N T
ov880é§aﬁ§:9c§r’fbfther By bodiésrﬂf‘\?@tén ahd B Avdreftevlld be as many as

n-propyl, 1-methyl propyl, or 2-methylpropyl or a _
thrpp & merediqusa flyingdtae poablandéall. t Underrsush, dircumstaerges, if a cargo

R B, B8 S B O SBRA @l e foran

extendet! p@riodi dfhinidantilid sGige alrbendtfor pbifedmiagem édergency landing
aﬁ?t ached forma 3 to 8 nenbered heterocyclyl ring or a
cap Rerracked meay s eazetinl fayseirguakofithe flight crovienddhe aircraft as
0 ’ . .

TR e S0 5 AL OB S5 BATRAYI betecing a e
and aneqri-hbhe firel dupphessior sygtant foe suppiesdingemtextinglishing the fire

i raléat i.o%gr ovi des conpounds of Fornmula | wherein Ais
may BRPesAYY- a phar maceutical |y acceptable salt

t he . ' hSrd LQF ‘i

L0 ke STAQULERanflo SUbALSYRNAEE oy o 0 v
cargoprenspactation dadusiryabospyabl A ppablent mayewtse, forfexantyde, wherever

oy VA Poaf arlds aes YO Rop Biepod etk EPRaE oRtaprgon

sup@r@%ﬂi@ﬂi&cﬁ?bbr@l@ér@ﬁcl&sf stidhhas, faeekdrnprak cargo storage facility.
enbodi nent of this invention provides conpounds of
Formula wherein R3 is a noiety or a pharmaceutically
acceptabl e salt thereof. An enbodi nent of this
i nvention provides conpounds of Fornula | wherein R3
Is a noiety and R6 and R10 are"H or a pharnmaceutically
acceptable salt thereof. An additional enbodi nent of
this invention provides conpounds of Forrmula | wherein
R3 is a noietyand R6 and R10 are H or a
pharmaceutically acceptable salt thereof. A further

Y " o - N Y



R3 is the noiety R5 is aryl of 6 carbon atons or a
phar maceutically acceptable salt thereof. A further
weredogereent of this invention provides conpounBST/u82006/033518
Formula | wherein Ais the moiety 10R3 is the nD| ety ,
R4 is 1,1-dinethylethyl and R5 is aryl of 6 carb
Thus.of bioad \wighnateitiations! lyna?a/c%dawr@l%é@ femﬁt@%@ﬂect and/or

re @g@gg@%g%g@% ﬂg Wﬁ{%\lhsg%%ééqbéfxw}f 8h ngEBwFHL&?f d6itrol.

hydg@ﬂﬁn OR® subjédtefine fiventdn insaysied &Ep&ﬁndef amyaﬂelny bonflgured to
to 12 carbon atons optionall Eq subg&l &ut ed V\%EP
detest 3 fiaips @ntunaccsPiabieRighdempeiaty afIpR FeRLe from a person
ovgngs%% éﬂﬂ'teg%s@ého %Pﬁa]g%y@é}go fgdr‘ég@%&mgt #Be??vlé @r an aircraft

rbon
fllgmjzdrewynemlaelkoxy of 1to 12 car bon at ons, N-aI kyI of 1

t | Kk 6
2t o STnePBrEE ALpioc T i Baon Saythst & Prab e = Byggem
coftfi % 8y Yo \WR6Vige %nseﬂéﬁ bakY¥d oﬁrdiat@éﬂdrp%’a fie &Pdn aRatdaptably high
stituted with 1 to 3 substituents independentl|y

tergpel@(twr@dnfalenahm tryaate fr@mraope@yamyersfgqmgqme location, such as a

oo R R san Rl o Ehiai Rt R gty ana™
pheyl6] RYetanstlcecubfbct bﬁmeahke!mtldﬁ maytbe td2rosidbansystem

atons optionally substituted with & to 3 substituyents
contigpe i ddrntyy adnasksular areanPaliRl. 8PY/op CRRHIRE PXPEHPRAENG a fire or

q){_@% o 6 carbon atoms, alkyl of 1
anto ge%ar @)omazh?%@%tatﬁe% ', hydroxyl, al koxy of 1to
12 {@ddon Sarllcamihdﬁ-sajbkgdt oﬁthellms/entlm'l rrmykhmtoapr@me a system for

carbon ato het er oc
supbfassinirs ik afor soglinecsis ares palet prolihapprtehentisias
exﬁéﬁé@iﬁgmﬁé@r%nﬁmé&cébﬁmy ?M't@%me?é’cdrear yl of
1to 12 carbon a aryl, may be
opt i onaIIy substituted with 1 to 3 substituents
i ndependent |y sel ected fr @WMMASYén, nitro, cyano,
al kenyl , hydroxyl, alkyl, hal oal kyl, al koxy, am no,

| k . carb . .
,gr y}fd)@}‘o)n% t%@lanpﬁ% géy??/é’m g?b?%t’%a?ﬁ‘” Qﬂﬁbﬁblments of the
présdng im@ntibylwithbecpimersiliderdr d shduldbe Underst6od dndidhe invention, in
o P by R e b RE e o rse
as‘éé@t%tdﬁd@ﬂbéd?nﬁéfﬁgeﬂfjsmelrlﬁ/oﬁé %ﬁb@é’ aEFé’éfh %H%ﬁﬁodlments are

hrtro, cyano, alkenyl, hydroxyl, al Ky hal oal kyl
m@lelgmogem[ala‘mo al kyl ani no, di al kyI am no, car boxyl

oL SR S han i AR PR Pt oo IS L3 Koo g cetocton and
flrébgﬁﬁregﬁbh@y@tém Thesdyistah ety iBxRidead ki déieb’@or@systém configured

at ons, , cycl oal kyI al kyl ; and adamant

to Aetgct anymd@ggﬁblymvgfatﬁmp@ramr@ asgoRiatetwiB miedrerpy {heofﬂre

defebh Bt efiflent RrtbSiEhireSinspriofidtiy ppmppfdure sonsor
arttay cbfigardebio r@beivs,- tempeaatpreimmmtdm@ééoxcim@@ ethahearea and a

sal t .t hereof. Furt er enbodi nents of the inyentjon are
firg Reriiag FWW%}@@ ed wdihy tﬁeﬁﬁ@ﬁ)@ﬁté@ %@?ﬁ%u?ﬁ@ fltsﬁ alerting system

m'{f)ﬁ[ét?‘éﬁg?f_léur‘éﬁ tBhEEERE fHbHARatd Y e ThBERperatald Sensor and generate

a Wainirg sipoaspasm@n Qn(LmdelswablryHngiy tgmgeratiresyssioniaten Witmthe area.
Tt‘fnfoa%egl%ééi y§%%rg nt?g ; f{% 4 O)ﬂ{e contrc;l panel associated with the fire

alérﬁn@%kﬁ'é)‘rﬁ“ Whéﬁ‘l?é‘@@ﬂtr& ﬁéﬂe@?ﬁéﬂ/"de Eonflg%ured to receive the warning
oxoet but yl ) am no] car bonyl'} oxy) ne

2- nethylpropanoate

({[(2-{[ (7S, 10aS) - 9- (am nocar®onyl ) - 4, 7- bi s(di met hyl am
ino)-1 ,8,10a,1 1-tetrahydroxy-

10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydr ot et racen- 2-
yl ] am no}-2- oxoet hyl) (buty!)am no] car bonyl } oxy) net hyl
4- nethoxybenzoate ({[(2-{[(78,

A N S\ I Y A P T R SR L T S 1

L Y A ~~



({[(2-{[(5aR, 6aS, 7S,

10aS) - 9- (am nocar bonyl ) -4, 7-bi s(di net hylam no)-1 , 8,1
W@2007037600 PCT/US2006/033518

t etrahydroxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahyd

2 eﬁ_hacen%l%i)élﬁy)a%‘% ﬁi’r’]‘@ﬁ 88irs PYBRIPSRiENIRystem including a fire
suépf@fsbbﬂ @gméﬁ%%)gtergﬁédrﬁ@wé?cﬁﬁr(@g?ﬁz ?ftd?/a%t one fire supgressant
aQQOth tb@ areetasawateﬁboylin tres undesiably Blgbdempesature

oxo&%% ) m%&m%@%%@nﬁg%ﬁanly limited to a fire

ha#rn@%ahbbeﬁﬁﬁ@@aR@the(r{ theltetrbafe” is used in a broad sense and may be
a I CaShg- Cam nocar bonyl Hy- bi s(di net hyl am no)-1 , 8,
usq@;gg d@gcnbe SItuatlons in which an object and/or surface is exhibiting a higher

te%ﬁéfa@uﬂié%%?‘e%ﬁ?éér %g@lg?%(ﬁ% (e GAsre 8 a5t sdA nAGHAM in the

rotetracen
artpgioeh by fp( prample, ansitualioarim amjdh ax ppjeet bytl/or surface is smoldering,

| bt | gt 2- 5aR, 6as, 7S,
S"%C ) 29 %ﬁ%ﬁéﬁ@%@%&}h Sf{ [7( bi {SEEZII ?ret h;l anino)-1 , 8,
10a 02111} %%bbl%ingf&éﬂotﬁepaéﬁe&' Q%9St§n5ﬁ;r§>r§l%c? ng cargo may

Oa, 12- oct ahydrot etracen-2-yl]am no
lnql#d%@ spMbinatisnyfireaetecioneansbfisd Suppyession gystem according to

exdipld) ERBEREYEsBrived herely agd at least ORGP 10 7- bi s( ai

met [od2am nﬂyeﬂano‘ihé@@epe’bl a fn@ datey s ¥ystémlednfigured to detect an
x0-5, b5a, 6, 6a,7, 10,

unéQsl Sga\rtgpmqrg@é%agscg,qlﬁatgzmwﬂ} ap.area may include a temperature

R R M

mfm&t;drmssw)at&d withlitfe, ated.- Theﬁhemthdme -sistem may further include

a flﬁ &E'&&ggﬁ'tﬁﬁ?‘?%@%@ V\mH tgﬁ]tﬁmp_egature sensor. The fire alerting
syﬁéﬁﬁhay@e(cﬂfrﬁlemwcﬁfa reRERAT RSN ¥odRE tHY {emperature sensor and

met hyl propanoat e,
gero%r[a@a{qursm Sasltssedan) a@u@dasmtdahtgtrﬁplrr)peﬂraﬁwb|ased¢|ated with

thé@%ﬁy'ﬁ%ﬂ?dée&lo&s}@nfﬁé& ta SO %clru%eya fl Ire dontrol panel associated

with 2he Gitcablertig §Jste®e and thié fitdtdWitol Franel may be configured to receive .
oxoet hyl ) (propyi ) am no] car bonyl } oxy) net hyl

ep\N@ﬁw%'@ﬂale ({[(2-{[(5aR, 6aS, 7S,

igg@zﬁ tFH"%tIr 4 J?f)é)? ksétlé tghﬁ)%gétﬁgé gglﬁ]@dpar}%?y'clonf%Ured to

demrmlrﬁ)temmréﬁwemfahna‘mm atsautsted AvitH é@méw}na&mclude a base, and

a pﬁ-ﬁ@ﬁf&rég%ggatu (e?fn%r%?%q gé\ggglggsogmatg%tvc% the base such that the
fad’

terﬁﬂe‘?aﬂb@é%_bhgm?r ahy r oxy %\é'gb?ﬂz ddtl’ogl)rggﬁ@é) EQ‘X@@‘}QB 3‘ft‘?ﬂe area.
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tetrahidrox 10, 12- di oxo0-5, 5a, 6, 6a octa

r ot 2Ahc efccorginisiei yes pnethesaseebly |a)f(rel,ﬂuy>pymon system may be

corftihF RPRV kKNS cLERG W83 Baure of 2y Pseaexpegieapige an

undmﬂa}olwlmgh Qémgegéiug@?uibpﬂessta?fu’feaéé%c@téd Wit the area, and
5a a ,
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oxoet hyl ) (but yl ) am no] car bonyl } oxy) et hyl
cycl obut anecar boxyl ate, ({"-{](SaR eaSJS. 10as"
~am nocar bonyl Hy- bi s(di met hylam no)-1 ,8, 10a, 11-
tetrahydroxy-1 0,1 2-di oxo-5, 5a, 6,6a,7, 10, 10a,
12- oct ahydr ot etracen-2-yl ] am no} - 2-
oxoet hyl ) (propyl ) am no] car bonyl } oxy) net hyl hept anoat e,
({[(2-{[(5aR 6aS, 7S, 10aS) - 9- (am nocar bonyl H, 7- bi s(di ne



1-({[(2-{[ (7S, o _
10aS) - 9- (am nocar bonyl ) -4, 7-bi s(di net hyl am no)-1 , 8,
wa 0@;7/0176600 PCT/US2006/033518
t et rahydr oxy- 10, 12- dIOXO 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahyd
rotetracen-2-yl]am no}-2
a fisg @elpnSaSﬁ@bUdglnoeayrsmiFa\a@cwqudﬁ@/p@mﬁ atdeastene fire suppressant
ag&ﬁ%&zﬂf{eéf%g a]@’%ir? : {JFDQLE ggﬁ&g% %ys"fer% s i TES D@ Bontainer

coRtathing e-surfténtba.sécond container containing a gas, and at least one
10 10al12- oct ahydr ot etracen

aiiold nyflow ﬁpawvr)laaﬁ%waF%ﬁ#}alﬁ@eﬁg%mpntauners A nozzle may
L T ———

configyred to 8liskbarde firet suprabyshndagent generated by mixing the surfactant
6, 6a,7,10/i0a, 12-o¢t t et - 2- .
ang & Gpo) 15115, 0PI T b ORI ARAR BT BSOS B Stsigh device
asSYEhRIGNEN BfAROLNY| éﬁoethe(é){tér?slérﬁ 6@@1&3%@ ke confl%u red to move the
noldgs 12 (am nocar bonyl ) - - bi s(di net hyl am no)
y.4
tet (ﬂ% ce né}?%&?i‘ﬁkb% s??ﬁgtﬁalsﬁ*rgng(se%gn%ose}9&%568\% 3 Shvention

r ot

coODdQﬁt:lh!db)e( nuebgk bmmeﬁ}acrang@rmh}sm@hm thdse explained hereinafter.
3- di met hyl but a

Itig {t‘? pe Lﬂd@fﬁﬂo‘éQ@t%tﬁﬁﬁsﬁwﬂ?'ﬁﬁﬁéﬁptﬂﬁh?m the fellgingi

de%@ﬁcﬁloxo gr@ "épég']@ﬂylo 1ofae”ahydroxy 1ol

12- oct ahydr ot etracen-2-yl ] am no}

oxoet hyl ) (but ﬁIBIEﬁMG&iBBWWWEeDMWINGS
3, 3-di net hyl butanoate ({[(2-{[ (5aR, 6aS, 7S, 10aS)-9- (am

noc ny o

t et RS d4y. AcGoRsE U RIEaho0nErdlgl id by qongiyte @ part
of thi¢ epecifieatiot. yTh@arawihg?ilustrate exemplary embodlments and, together

oxoet hyl ) (propyl ) am no| car bonyl } ox y?rret h
with thdjeﬁ,gflﬁ{jxyrblﬁegyﬁ)g} @xplain someé principles of the invention. In the
dré\ﬁbﬁg {[(5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di

lam no)-1 ,8,10al 11- tetrahydroxy-1 0,1
2- dl[@ﬁ(?ﬂ 5Fa, Bwﬁmsdqeﬂ@udﬁew of an exemplary embodiment of a fire

defEUB0 Y FITDA GPSTarRes BAPBR eSSl jmenton
cychemgnt v 99'7“32‘3133&{ §che(r{1£t(c2 @Wgé%w an exemplawo%mbodlment of

| 7S, 10aS) - 9= (ami nocar bonyl") I s(di met hyl am
an, arcra| 11
10a, 12- oc} ahyd

trg: :f?% %g]air%?lﬂ' oé(fgc pa5| I ec?dn vlew an exempla
enmomhbm of #ehisdo aiano] car bonyl } oxy) met hyl

adanmant ane- 1- car boxyl at e, ({[(2 {{(SaR 6as, 7S,

10§30 ( &ig-roisa seiMatia Partal sealiorviey ahamexemplagy

i etr a%%(r)fo?( carl%) irfaoln g)?é)ﬂ’éerga,ng%raa:“?,nlo, 10a, 12- oct ahyd

r ot §03gcerH@-5is|asthanatis, partlal sectlon V|ew of an exemplary

ﬂgi(ﬁgft héL%{,«{i’ %%éé@g{% ;gtg%bgr? Ptfé)%sn?‘ an embodlment of a fire

Su&é{e@gd{ 6as, 7S, 10aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di
thylam’no)-1 ,8,10a,1 1-

t et i%@]dr bk 61(3 a gchfiroatic Bednfhdtons aban eagmpiary eattyatliment of
afro%@# cen-2:yl ] am no} - 2-
g% %@F’)n(?}'rsg 1 )am no] car bonyl } oxy) net hyl

adamant ane- 1- car boxyl at e,

({[(2-{[(5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di
nmet hyl am no) -1, 8, 10a, 11-

t et rahydr oxy- 10 12- di oxo- 5, 5a/86, 6a, 7, 10, 10a, 12- oct ahyd
rotetracen-2-yl]am no}- 2-

oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl

3, 3-di et hyl but anoat e,

({[(2-{[(5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di



Furt her enbodi nents of the invention are the foll ow ng

specifically preferred conpounds of Forrmula | or
w@banrmeseut i cal |y acceptabl e salts thereof: beP@piUS2006/033518

2-{[(5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di met h

ylamno)-1 ,8,1 0a,1 1- tetrahydroxy-1

0, 133 ox5;g5 783 a@oegrrwtlcglblom lagram V|ew of an exemplary

oct Lracen. o-

oS B BE P T e

2- {joB4pR BrS8iSalddnsnalic( amcn@mgrbméwafahmmmamat h

)él am no )-17,8,10a,1 1- tetrahydroxy-10, 12-dioxo- d a
embagdinent a4 fire.alefting syt r acen- 2- yI | ani no} - 2-

0X0 I( oY t [

1008 o m%n%’séﬁ%@%“?ﬁ%@&%b%ﬁﬁ%& S PRI ERfp A syfodiment
oféﬂee cdﬁirdslepian@hydr oxy-1 0, 12-di oxo-5, 5a, 6, 6a, 7, 10, 10a,
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11 Bihor £ Eﬁhég‘r%fhh@m%'ﬁyﬁwammof AarPBlRgy embodiment of
af,?@{é,h@éra%urﬂécggdggpts of the invention are the follow ng

speci T cal referred conpounds of Formula I or
phamacceuﬁgc an iy acsshepradisl plagatiew of karases:monitored by the fire

terﬁé‘%[éf“r [%3%558 beﬂw) 4, 7-bi s(di met hyl ani no)-1 , 8,

10afgBbj T%aQMﬁ%@@heﬂnéhcl %nd!n@%@f%n@ce@n;ﬁary?erﬁb@d@ent of a
a, 12 oct ahydr ot etracen- 2-yl ] am no} - 2-

firedeprrargiuye l§§ﬂ§¢f)%rﬁ$3ho] car bonyl } oxy) net hyl

th
(1 R (R TR R R fopt iew of hp e [gmgerptyre segeor array
Ofﬁl@tﬂxll am no) 1, 8, 10a, 11-

tr g: dr Qlf éxﬁécﬁig&aglcss%% V|éw of ?he P re to r Pure seXsor array

of p@oqghyl ) ( pr opyl ) am no] car bonyl } oxy) net hyl
I ophene- 2- car boxyl at e,

({[ @[ ( xR 16dS arshetneic, planaviewad anodsrexempiary eplpdiment of

m. No 11- tetrahydroxy-1
a (E 19NpP s disob oAl 1o, 10a.
12- ptAahy Bigtetis acsihematc] fBhhekwlof the fire temperature sensor array
oxoet hyl ) (propyl ) am no] car bonyl } oxy) net hyl

of Figi dphene- 3- car boxyl ate, ({*-{[(SaR daS S 10aS -

- | a@ﬂéﬁﬁf a[:@rwl cfg sc%e%aft(cd%fa%t\ng\;v%ﬁﬁéﬂﬁré temperature sensor array

ofE@ 13; di oxo- 5, 5a, 6 6a, 7, 10, 10a, 12- oct ahydr ot et r acen- 2-

yl] 0}-2- xoeth | ) (but am noJ car bo th

Vhi BdneFE. 4 @@ﬁ%ﬁaﬂq Lebfioh Mk e asad SEdd Templary
em’B’{‘ﬂfrﬂgﬁ%ibé’ﬂbé Méjﬂ?éﬁlgh ét‘é)ﬂ %Wﬁ‘%lﬂh eﬂan%agl targo containers;

tetrahydroxy-1 -d| , 6a, 7
12- t(bﬁt‘fflhyﬁlg)ﬂ@t |s@cmhe2nayth aac‘rnm} VIEW of the Flg 18 fire suppression

oy QRRPEMbLRRSOLAN AR SEEROA 3 BByl 2 furoate,

( { [ 0’461[ ( ﬁa%f% 2058 o/ SohEdadtic, SideaMbwaFarPemmhplafy émbbdiént of a
ylam no)-1,8,10a,1 1- tetrahydroxy-1 0,1

degmg.f@&@legawag érqsgugpregmam@s@own in"a retracted position;

hy t - 2- ,
ool LI & REsTiedidle BB s e dryice 21 g ghown in an
exfendetigiositidpedi ment s of the invention are the foI | owi ng
speci ficall yfanr eferred conmpounds of For

phafStileufit a4 5 sgchemalis. espactive Né%gy ape FE%‘FQ‘QW
enLtg)_Qﬁln §tdé)frrléti:ta %gncgrfn(S no é-wl?%ﬁ%a%daf ré§satnétt rahydroxy-1 0,1

2-dioxo 5, 5a, 6 6a, 7,1

0, 10a, 12- oct ahydr ot et racen- 2-yl ] am no} - 2-

oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl
propionate, ({[(2-{[(5aR 6aS;®s

| 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di met hyl am no) -1, 8, 10
a,1 1- tetrahydroxy-1 0,1 2-di oxo-5, 5a, 6, 6a,7, 10, 10a,
12- oct ahydr ot et racen- 2-yl ] am no} - 2-

oxoethyl)(tert butyl)an1no]carbonyl}oxy)nethyl

o o o o - o o,



({[(2-{[(5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di
nmet hyl am no)-1, 8, 10a, 1 1-

W edoramsolr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a, 12cDUSHhyaB3518
rotetracen-2-yl]am no}- 2-

- oxoe I')(tert-butyl)am no] carbonyl } oxy) nmet h ) i
cyc[Qﬁﬁ% ophite @3B ex§aeheneaticyiew-of [e(ns@@rmlsrwgn%gd@)e@-qf@ fire

] climethylamno)-1 18,10a,1 1-
S“%@%ﬁ@ﬁ%@ié‘”%ﬁ&%xo 5, 5a, 6, 6a, 7, 10. 104,
2- Esmhy Gtg)tzatne@pwwe?naﬂd i andther exemplary embodiment of a fire
oxoet hyl ) (tert-butyl)am no] car bonyl } oxy) net hyl

SUB@%‘?\@ jatriputign ﬁMﬁ%?ﬂht%‘ but yl
2 J42AR 8532556 K0aHeyRad AL AR ALt bsémpieh) Bt of o

fird sup@Ebysarddistiibutiéh dysteor. 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahyd
rotetracen-2-yl]am no}-2- oxoethy I(tert-butyl)ca
r bamat e [
2 (1 ( 5arPESS T HOMPFSOME FXEMBAGY EYBP RGN Fe 1
yl am no) -
1, 8[d5M, 1 Rdf&ichabydi ﬁéwﬂéJmlaaedn@étmﬁtof@rﬁe ererpldly 10a
, 12- oct ahydr ot et racen

jodimenisiaf the ime@ntion( thh@rﬂwaf peyeblepirs@ne feigrgnce numbers are
us%? in nfhn%gsﬁvamg %%?ﬁ%%?crﬁp%h%?éfemmé s4mé dIiRE PaFB! N

t et [GG8]dr 619/ 11@em2tschmaxarﬁplﬁay émbadimdant, dfGafirtXatettidry system
etracen-

10 his 6 '(‘P?ﬂ’ %B{Rqﬂ T@é} %faqrggeedetectlon system 10 is described in relation
to é{da&é’o é[rér%ﬂ%(ﬁﬂ%\ﬁ@rm%s)z HefhTh8 eRaRAAE Jof Hné-pYsE bk

| am no ,
envmmmapﬁmo& ich dhis Bystedx may, BausedaUse io oftey, erwiropmenalis also

ir
poi b H5F SoRBrP AR, P AR ot S¥HBRR IHRgISRAGR Aircraft having a
cafpnaagphesenger ships and cargo ships, trucks, trains, other types of cargo
({rc2-{[ (5aR 6aS yS 10aS) - (amnocarbonyIS 4, 7-bi s(di
tra ﬁﬁ mtm Yfa)lc s, @nqlgacqrgp st@@cgleafﬁyldw@s(y

eﬁé@‘r'}c eﬁf fg' Cfﬁ(?eét% iys&em 10 depicted in Fig. 1 may include
a fos Mbﬁfétﬂlﬁéndmnsykmmgm@mmg oyklanmpresfirgytemperature sensors

| obut boxyl , ,
14§ freala e s, rad sttt contickneneb i By opeermeesia
B RRbY 14 5Pl fockned 1 8081 K4 G ) g dhampe
cargoolsamsdor{ aiecrattAi yThennaof curbding tdropglatetchsdnsors 14 may be
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oY 50915 xS BRGMES 20 ansipe camesp el R tolojeg top aresence
of g&g@}élgdléﬂr@gt)enipoergtulréﬁig'hé‘théreﬂéﬁl‘%j fihih Indls ihdicBte¥ Gituation

a a
potentiglly bﬁ;@ﬁd@p@tt@ ihe ﬁamoymemarg@}sigrage area, the cargo transportation

el Aan el s ar ARL pEPDRAL R Kb e oo o

traptponaticar ehiyle) sdcly ab] ot éxamblwlth?éﬁligh) cfevBofl@@atgdlaircraft.
tet gﬁ;idroxy 10,1 2- di ox0-5 5a, 6, 6a, 7, 10, 10a, 1
y dAGeRiding i some qmabrdigents, the fife temperature sensors 14

m%@fkﬁg@% té@ gc% gttfgélé' %rflﬂ’g %?%t%gr% gﬁ é’}s?é)é)fﬁ@taréﬂmg system 16
dep@ds) indFigami ﬁ'dnea‘rrbcalmtmgtsyé’tem 3(5dnalyaimylm fio warning computer

, 8, 10a1H - . , , :
24 whlcﬁaﬁvav Birradedsspcinipd it freeeenirol fansh! §vhjch sgube
loda®é @i, FSredkatnpl Lﬁlfé' Skphof a cargo alrcraft 30 For example, the fire
oxoet hyl ) (tert-butyl)am no] carbonyl } oxy) net hyi
2, 6-di et hyl benzoate, ({[(2-{[(5aR, 6aS, 7S
!10aS)-9-(an1nocarbonyl)-4,7= i~s(di net hyl am no) -1, 8, 10
a,11-
t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahyd
rotetracen-2-yl]am no}- 2-
oxoet hyl ) (tert-butyl)am no] car bonyl } oxy) net hyl



tetrahydroxy-1 0, 12-di oxo-5, 5a, 6, 6a, 7, 10, 10a,
12- oct ahydrot etracen-2-yl]am no}- 2-
wW@z@aknesb) (t ert - butyl ) am no] car bonyl } oxy) met hyPCT/US2006/033518
2-(trifluoronethyl)benzoate,
t(e{gi'( 2-{[ (5aR, 6aS, 7S, 10a$) - 9- (am nocar bonyl ) - 4, 7- bi s%di
detestion systenv] 0 maysbe oaed it awcergaligaspaiationaircraft 30, which may

co%gﬁﬁ@%%g?g@%%?iq g%%té&te%s_ %P]ag%/or{oﬁa_r%q pallets 22 (see, e.g., Fig. 2
thhoﬁil A Héb_)ﬁhér;t(obﬂf Ugbldsfika))o@ﬂ?mtaimal(‘ttﬂﬁllyé\}il@gﬁ)owgdnyzkel% 32S containing a
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2,4, 6-trinmethylb t . . . . . .
coiig s (¢ BoaRAmITEoa GaLyioB. AdiRr ViR ardiIgS Ink) Jo e gerting
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t et rahydr oxy-10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahyd
infermnationaceaivedyirqrathe ke mperature sensors 14 and determines whether a

ool 8, L SRR YU R AR RAE s s
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t hyl ' -1.,,8,10a,1 1- \ .
forla KR Y 17 e baRAEES% % b kowp T frs Fetingysystem 16
mdybEEbREENed (¥l aMaNfdrddired fashion and/or via a wireless link) to the fire
oxoet hyl %Iét ert-butyl)am no] car bonyl } oxy) net hyl

cogirgl-pnek Bdagaied infoeexample, a cockpit of a cargo a|>|/’craft 30, so that the

i, b AR S e i A BRSTRAN e bl ystem

(sdd, B . dtrxexémplanbiitasupprédsid®aystem 40 depicted in Fig. 5) may be
. 12-oct ahydrot etracen-2-yl ] amn no} -
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1 1= . P,
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préc¥isetarriciemahy témperhre?sensor information for delivery to the fire alerting

oxoet hyl ) (tert-butyl)am no] car bonyl } oxy) net hyl
systeh 81§ 9oxs meaiaingtgmputer 24). The fire temperature sensors 14 may be

. ' 5 _9- (ani ) i s( di
o B PR3 ) o 5ROy Bl Shncrs
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fora&e@% &1‘{/’? ?e(rﬂ%@ﬁanyeﬁﬂn)sah%w%y 31 aB‘é%m@q By matrixef a plurality of

b t . i .

o B R e By Reglaged heymeriles, 187 {56 © 9+

nmet hyl am no)-1, 8, 10a, 1 1-
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at eq%? T (4hfem Ppcdinen®, SRR IHR Rl g2 may
alsiﬂ;[tg &t@@ﬁ% a(xﬁ@ef&‘%&r é"@%ﬂ éxample if the output of any sensor

am no
102.ig sgnmngnﬂly I@sy than azarmfmgdrefes@r]@ Beltage1 dnsogh circumstances, it
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comv&iﬁmad’ean@gn’s;mbmmm dysteam 78l odendatai ttarmmlttgdrﬁr@m the fire

terb SR SRISCH 1 RivhR Hpcueialn eslecdd RERhaianfploxers (..

v1a3§vV tcn&ESPtrol 7#and %9 bé"riassé’d & E)data PECEiRSY2. The data receiver
heterocyclyl and phenyl, alkenyl of 2 to 12 carbon

72 sayrshegkt incaaling dsisbyoidsfoemisging pulses apdsworst pariteniToe data

woldt ERSARS FehsmfBe o e HOR foonar 720l ¥R b, glpgked. or

ex@ﬂnbwwasézﬁd’éd lr&bl@éﬁhal-t(ﬂpdrdﬂe( @dark\bérte(iﬁé inLséral-t8-pedlled word
wherein said aryl and aryl al k

chqclgqy 7)112 [é@t;rbgataay@rﬁsmamtw cweg i@ myalpgauther%lcﬁy and
syitgﬁ'zfdehgfyqﬂ 4 %Q i %ﬁaﬁﬁﬁ%%&ﬂdtéﬁ%ﬁér M‘dﬂ’pﬁ{?%‘?@Hﬂe a system

cted’from cyano, alk
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N-(ai kyl of 1 to 12 carbon atons)-aryl, wherein said

aryl, aryloxy and aryl of N (alkyl of 1 to 12 carbon
war@n®}76er yl , may be optionally substituted w PET/1S2006/@33518
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except haajibn datekbits/aad Hunfite, wamg)dytaabitjnmyé}g,ﬁentépl@enw
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tramhmbutmmesdatadmmﬁet V& mm,{ e sent tortbenfire eogﬂ@lmnel 18 and/or

o o e 28U S e ey Bttt
a trjé}‘ngffgd?% ng@vub@’éyd@(f:reie bR)u%% t6%rﬁf?|ﬁla?é arfire Wérdlngyih, for ekample, a

ons NccoaQJ 3 to 6 carbon
fireaaming hﬁtemme)g:l ylcookp@lqcat flren\ga@mragrﬁomﬁﬂw 24).

andloBs) SBEeai ©sarle einpRirmeafiy R EE RICERY Fslem 10 may
mchfaela?ﬂf@éleﬁrhgaéy@t@m 9 dhd BEYe @phtromidey 1|8€fcmd)@mple|tthd

to 3 substituents i ndependent I y seI e§ ]g trol
exmpkagxeﬁmbmdum@nt efyiraconirkeang! 18shavekin FidaPxk ire contro

pa %ér@a%%l g%q gﬂ"?e'?:%lveaé hﬁi%ﬁﬁmwr‘%ﬂq&ﬁ%l@ Othe fire

ale@ﬂirﬁ% kys%tﬁn?‘f & $é)gy fwémﬁaermng;cohgdutar@ﬂ)phewde&mtdd data cable 34
oal kyl o

angyor yig @ wirel %Iquoggeoﬁg : bonrdag%g&elﬂfred fngno%%e %l!;u /¥)r transient
&gﬁl\lslvlé sfra'ﬂs e E?é‘r% )Qeﬁétlnl 20, Seh"l%shb? lﬁa@Q tWiatdbtairé v 72, The

orrruaR|2|sak 1 to 6 carbon
daw nmew‘éh é’20napbemdmflgamdrtg mlchm!n@mqonaﬂg daéeword fa missing bits

ang Genby. o G rGoried ARE walkel ety bafd BRFRRPRF 3Ry théh be
cldﬁﬁsa @r% éé‘ﬁ@rﬁi Paraflel Gorfvefi€TY. ®od eRamipte,tthe data wbyd may be
and R5 are as defined above. An enbodi nent of

cheded iwmwdapelmncwelgnuwndbba@siaa wpg AL rejogiedeand the
t but
soff- o p Al e BRpl LA o€ 1 s R B ety are

redpfdrescaivingd ﬁ@ntda@aﬁ wole, lfnhemommngmm desd todetermited to be a
of° Formula [l wherein 45_ ]Q 6 .carkigon h ial-to-

goat siata V\%dat@eplleéﬁwor i b asaon it tege 3 R g geria

pap%ébn\%ﬁérgpﬂlt rtq)é t%‘bqgnéﬁ‘ytta merdécoﬁﬁr (e g location

&YiPsvent i on provi des conmpounds
detodens@, ddrguheacedecdrieria?, ahd1$dr t@mpmratur%d@@dﬁﬁ@%t bfad) data
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from s HORRIPR SR PPN B TRY DA TdD AL MR srogment
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i sand R12 is al kyl of 1 to 6 carbon
at ons. Another enbodlnent of the invention provides
compounds of Fornula Il wherein R6 and R10 are H
Furt her enbodi nents of the inxgntion provi des the
follow ng specifically prefetrred conpounds of Fornula
Il or pharmaceutically acceptable salts thereof.
({[[2- (benzyl oxy) - 2- oxoet hyl ] (tert-butyl)an no] car bony
| }oxy) met hyl 4-tertbutyl benzoat e,
({[[2-(benzy|oxy)-2-oxoethy|](tert-butyl)anino]carbony



({[[2- (benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony
| } oxy) net hyl hept anoat e,

W@ §qop@276benzyl oxy) - 2- oxoet hyl ] (tert-but yl ) am nB{T/EF1D061§33518
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benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] carbon
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mali nee syl toethe &G B-to-seven segment dlsplay encoder driver 86, and then to the
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} oxy) et hyl nmet h nhoat e enz
examples & cargoydontaing 2 oyalcampgul%t&e?t yKI] obther gatan bits meardrive

'"OF%}F!'ZP”?%%%%{%@ heir B6&! eﬁ?q ]rkdtlceart?r %%t yl ) am no] car bony

I }o t coRting td sdme@xerRilAy/ |érh§d$bﬁﬁﬂir@s the fire control panel 18
({[ 2- (benzyl oxy) - 2- oxoet hyl (t ert-butyl)am no] carbon

may} s Mauated in, égrcqzw Wgt@rgo alrcraft 30 for use B/y a flight
Cr v{[ frfe (ff9§ %6f$ r8|§¥3ne¥ 1%’%%533 BVAJIé%Erfﬁ HEAWAGA SPHSR R to
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ca T (@g tbc&gb@% %B%V%%{gd cgr4 %?fé!gg Sﬂraﬂg%%g&g& ?nttx ﬁyc}argo posmon for
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} oxy) net benzof u bokyl a
( {[ [@6G]be Az:ybminyg twsameanhlyddifeets, aﬁre;temmratu}e: semsnTysystem

12 SIS B oSl et 1 indudifl P ariecsenson 102, For
exét}n }@/)F%t’mlﬂe&cfb abR&APMry dens@ i@fhaitZGand Fig. 11 depicts an
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a da{ckéém@*%ﬁﬁﬂdﬂ @Xde 8a§é< Gﬁit@}‘\b]/vht) it Whhihtt}ﬁbi/%% BALRAEAOMYe

y) met hyl qui noline-2- carboxyl a
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{[[2-(benzyl oxy) - 2-oxoethyl ] (tert-butyl)am no]carbony
}oxy)nethyl 2,4,6- tr nmethyl benzoat e,
fqop@276enzyl oxy) - 2- oxoet hy! ] (tert-butyl ) am ne¢TES1H061§33518
}oxy) met hyl 4- | sopr opoxybenzoat e,

2- (benzyl ox -2-oxoethyl] (tert-butyl)am no] carbony
wewg 'gk\)ertbeﬁpoplie rsa.glven distanseyeiangatie a target object. Forexample,

thd il VRS 3 riRanak BY s Biba W e RO ROAGR) B @ashiont,

asaeh@matically-depicted in Fig. 10. Furthermore, thermopiles may be packaged

(benzyl oxycar bonyl net yI tert-butyl - carbamyl oxy)-nmeth
eltper as a single unit or'as multiple sensors in a single sensing device.
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ept yl oxyi benzoat e,
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({I a&genzyl oXxy) - 2- oxoet (tert-butyl)am no] car bony
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m‘f'?‘%'%?@@?@?ﬂegﬁ srog% gggqg mécda({t tg%ra’é aﬁ{i’fo}’ lfl)(%‘ﬂvn%d?ﬁbe‘?)‘e%cnbed in
mdrg[detail. b@nezydramgre- arga @entajhgré ta8r andfut garparpallej<a? buaybe

PlaskasHIdRE qPenitionancYen Ra drd ifiaahPRagtgns or sub-areas,
thﬁp@éﬁhfé%bhbr%ﬁfeﬁ‘eé%d%GBgéNQﬁonb%Fer@*a%dlé & individual

pharmaceutically acceptable salts thereof
sensqn H¥z obatgmpenatyre] gensoe atrap dtlPl Feceooying degpmet erokpilienents, for

o RrRREA R P R oo 119 RN SIS EXPHSAT §9
cogalivear 20 and/or cargo pallet 22 and/or a portion of the cargo area 32 under

N-(tert butyl)-N({[ (cycl opentyl carbonyl) oxy] nmet hoxy}c
S ﬁ?’Ef@H?'ﬂ)gl ycine, N-(tert- butyl) N- ({[ (4- et hyl benzoyl )o

xy] lf’rf‘ &%}ag@ﬁ? e y\slhlc?he’x()yﬁt SXemRa, éﬁ]b%dlments

of arhemperature sensor array 110, a temperature sensor array 110 may include a

|ng base ‘f 1yé gonl}l-g{uu'éc? OﬁoSs”é/ a plLY a,nye/ o'%‘%é%]p‘é?‘éu??e”!eﬁsor%’ 102. The
mdﬂn(thgrﬂa‘sguf‘bd el fora! RP XU RS, I MbERHTBY RS AEe.g., if a

COlrnpggée tgmagélﬂguﬂed{t@ fenbthd methiing base i Rharidiet hoagy other

mdthO TP rbiES Mike desirad coniowating &) theiermesatiug senspLaTay 10.

Th@)fh())@hﬁﬁgb@@se 112 may be formed of, for example, aluminum and/or composite
tert l[(3 net hyl but anoyl') oxy] nmet hoxy} car b
majaqual) gr gQy A er su1tab e material.” The mountlng base 112 of the temperature

se@ééﬁﬁ%% l?’t’é ¥rQy Vet XGnBREB %loﬁﬁﬁﬁa bRV TIRKN Rlceiving a
respe(cties bnbtﬁryhc)reNeh{de{ré’euQré sehsorer@rethbydin beRichythhp kg ofented at

tho car bon | yci ne,
a“ﬂ@@i%%‘& V%Wéé‘&ﬁf%r{ PXYPRIeo FPBLGR P HSH PNTAMRIhRIaNAE
F
roRIARBG ALY RepRat o he suouning base 12, Inier Kokgs: (g rgenting
holegl & may be oriented, for example, via drilling and/or molding into the mounting
N-(tert-butyl)-N-{[(pentanoyl oxy)nethoxy] carbonyl}glyc
i ne,
N-(tert-butyl)-N ({[(cycl obut}fi carbonyl ) oxy] met hoxy}ca
rbonyl ) gl yci ne,
N-(tert-butyl)-N({[(3-cyclohexyl propanoyl ) oxy] met hoxy
}car bonyl ) gl yci ne,
N-(tert-butyl)-N[({[(4-fluorophenoxy)acetyl]oxy}nmetho

f
wa@
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N-(tert-butyl)-N({[(di phenyl acety!)oxy] net hoxy} car bon
yl ) gl yci ne,

woeqersebut yl ) - N-{[ (1- napht hoyl oxy) met hoxy] c ap@DT§10pg33518
yci ne,

N-(tert-but 2- napht hoyl oxy) net hoxy] car bon
%gl he at smallybut shghtqy( dlffel'll[:l)g ang?és sa/c);h that thg lemperatt}/re s%nsors 102

aré\lé (‘rie%r % r“Hﬁ \d-fikkd SH ﬁ% )p%tgfl’écaléb bRYRL aRsd lo 58 bbesN /.

oxy carbo
N ( foF0f - bAB)depdtecﬂ id Erg.m Apan exa@mplary tbmpeldtose/fensdnddy may

Inchiqa R PEHLARRA0Y SHeh £ IRraample. 4 BlraEsh iermepiadOfogyy a lens

11Gas£LP§P|ntY\|af ﬂJrBéC iV€n height H, the thermoplle 103 will view an area A of an
N-(tert-butyly-N{[(isonicotinoyl oxy) met hoxy] car bonyl }

objgicl/tsi beobserved by the thermopile 103.” Since the thermopile 103 observes an

areﬁég%tpgl gﬁ% ?9 s(e,{c[t g% o? déér‘!elﬂglfypgc?rﬁéﬁyéﬂa%&]ﬂFBfela%H 1]‘—*: the size
of INe(dreatA M@és)esl‘és( i{t{e(d'flst%nhue Ifn@iﬂeﬂfe)lkeh% axglinetcaesy}foackample,

snm%ﬁ%hﬁ%&%&%t bUt {}{e%%éar&tarfllgslhlﬂgﬂtorJveﬁlg%/gzows larger
in &l'og% %EEEMI%ré? Q’s(tma Gfs’\@é(ﬁ ?’Jir'ndtha ThskliRIFeshiexy] meth

oxy}carbonyl
, 1' [@1phehRid. 13- démasmmhdxyhmgtmmyémmmhyla)nd\wtdtleNV for

WGrOBMLRYSLNE 0 ecie o he phseryed Fora sitale feyeialygeonsor

10%&’4\& QFééPb Ii)\ﬁfthln the lar er area A is observed. Furthermare, as the distance H
tert-butyl) ({T(4-isopr opoxybenzoyl )oxyg met hoxyg c
froay hergrendi gq:bqh@bserved is increased, that is, as the distance H between the

terﬁ%rt@gq % o%lﬁ?sgg 92 ﬁé[tﬁg af}ea'5 d&é.ké&e{ohBé%BSQ&%'.Pﬁ&é&éé‘?tt% area A
obdérvee mly- thétté!ﬂnbe%t(n{e[ $éhsordiozehbrexny 6 ag ayall) oy theeateaxA bbserved

car bony l)?| yci ne,

by fbg f%ﬂﬁ’e@wﬂ SENRO[ inefeanss. Boyruey e aplity teristepidxgh et
torB RS B e e obnemd Arog Ry Pgpame compromised by the

facy Itbaiah@mmbkmtyﬂermmmxxd)atammwda\]@‘bge rtemaperature observed over the
enﬁ%}%&%[ 20 ?bﬁértc/{algzlt rgnrg;/tpg ¥ tﬂazwn%sglg (\:/v%te}(\I 3;2 nn%lg a thermal
evéht(rbgﬁl‘ts P\Ué Wrye Remptltufd iBRiads@ ot 18RSI Moy bpBE Neakad in

car pony cl ne,
some(sti&ar-ekamgthy icNa[ obsarved amﬁy I'ea thel 9entitat ddsypetature

rb
soRRHBERRE S EXEIRR s mpssatues s lys BEHA9RSYES AEEhAXD
loc}aﬂﬁéd)ﬁzgw tbeperatiiee may not be detected within the observed area due to this
(acet yl am no) bepzoyl ] oxy} met hoxy) car bonyl ] - N- (
averagtngoqur‘gewn ne,

W(ZZI a@hﬁfﬂg &gb%ﬂ%éf&f&d}ef&%%mé BRRYh LaRid Efthimers
andl‘o(r{c[a(gb palletsya}t@ebﬁwbbjoﬂdrmhm%a:mﬁhmm 7ho‘hls()bt§rthaﬁ3n|ght
ottianbisedt Al espleerne I R of ERRaLBAIGH AFRE detected by a
smtﬁgefér'ﬁ;%é urgrseﬁgéf ¢ ?rg{})t l%ﬂbbya?‘éﬁﬁﬂbﬁétedo% A& provide a basis

r eof D et hyl yric aci
for[alenting l;uﬁhght ¢r2vi dodta axgraginigoeTydrsxgs mlbbeeetp}a}rhed in more detalil

arb nmet ester. Definitions e .
oofe oDl e R KTon el BR0eTS d Opuptegdn 2
mdlﬁ’ltlhg eisB, 11PN RskSthat BaEMtsRpartad. sender f 02 loPsbR@st L area of a
are defined: The term al kyl nmeans a straight or
largenarchRe gueh Ry therdneefa sardp ¢antaines 2P emal/ et a@rgo pallet 22, may be
optional Iy substituted with 1 to 3 substituents
i ndependently selected fromthe group hal ogen, am no,
cyano, cycloalkyl of 3 to 6 <& bon atons, al kyl of 1
to 12 carbon atons, phenyl, hydroxyl, al koxy of 1to
12 carbon at ons, N- al kyl of 1 to 12 carbon at ons,
N-cycl oal kyl of 3 to 6 carbon atons, heterocyclyl of 3
to 8 ring atons, aryl, aryloxy and N-(alkyl of 1 to 12



al kyl, hydroxyl, al koxy, aryl, alkynyl and N-(al kyl of

1 to 12 carbon atons)-aryl, wherein said aryl and aryl
w@boorgmbkyl of 1 to 12 carbon atons)-aryl nayPCT/US2006/033518

optional |y be substituted with 1 to 3 substltuents

i ndependent|y sel ected from hal ogen, nitro,

mogeikaly to dejertdhe Presaneg of “Ral Qj}gtﬁyﬂhat g]qydg@yan mﬁleﬁjlon of the

prlde A e il I iRaingPoR o i eeas a2

het {a()?!ﬁ]ycudrﬁgcbq@neim)d a ﬂherrlssmp’lbe evdradestind mfnfgd leaerdgy in the

i nyention alken a viny i et =CH- . use _
arcsull SRANORE. FEF ARG FPUmertaat o i mAPION s eIl Teld of view
tha"t'rg@‘rhtb?t e ﬁér’f@ﬁfrgﬁ ﬂ?ﬁio‘ﬂﬁgr f&foékééhﬁ\et b'&cﬁﬁ‘?‘%§ﬁaving a

oXy an hoxy. As used hefein t
disanetier m’aah@uta?nB éeetrm"tarcam aftapoh O sayate fed (9298 4quare mches)

RSB ALE PR b 000 ESBHE BBt s e

octidemen ems |ré!laﬁ@él?¢ér?@ dre@mnaal 0990° FahtdrtheitChahspot” of 3.385
al kenyl , hydrox hal oal kyl , al koxy, am no,

inchieryin Siareter @peurﬁywarﬁhrf@brmap|are@pf<8>s§wafeb@ﬁpes The
theﬁﬁi@gl%&@j Fy 8 %Q&se\"ﬁ erﬁﬁ&JaFYrCupﬁtr IY!Nﬂf(é’ ) gypqgéjr'ﬂ/vlely
compghaglahfauerag;e tanpéﬂa&uretbgsmwetdjﬁ@@nmegﬂnﬁﬂeaso IB ofthe7r words, the
substi t e termara S, use rein o to
thejeglp bt dateshe IREeEabe at kY1~ ESnenhelaBHs st gpmplotely
ovggc%(dklrg%ﬂﬁe@ 'sﬂu% i?nB tR&t or! th%'i‘ﬁa? aktléh]ﬁr?l"t(ﬁi’e 8f ‘F O@?) Fahrenheit.

rein, |mt|ng exenpl ary
Sucha@ srdsll Hetecyed ‘mmpep‘aanetrlsel witl mabt ilk@ylbek@ough to mdncate afireina

el PPt thaf e e eears A a0 fert! HTaRLY devics at least

sofmedAiat LHEGitae FéT RohmdarhedbfiPerailr€ SEMMAIVY R¥§EBlas from a
is trifluoromethyl. Phenyl as used herein refers to a

distanasnibat é&fuﬂaﬁrbadawra@mg.aﬂgar As used herein the

ot Biis” B heBlon a3 dihs FuBRo g Sbalor b g Rl
thdramplies)) foraadpasie! is usaditobisehd et sguaetieenaféived to in the
ituted with 1 to 3 substituents independently

subst
exSDPECFRRVE, Y 460 FTIRASAINES SEBROT GRRAUINGpaRSaMAIdyane square
fi n
o145 5 AP o o P Bl s
wohld seertien® sfua@ incidr hmirspotﬁanmwdlméetechthehenm@mwe of that “hot

cycl pal kyl sat ur.at nonoc . havi n
ot 55,88 us TREBE SAREEUIRE Eheiiaryiney Bpbsdty epiargerved
equals) bdevdtEmpétitetsenisBid @gt By Q/}fﬁlé’é’ﬂ' é’éBH temperature sensor
cyclobutyl, cyclopentyl, an cyc ohex

belgriaedesuchdhat theyieas rﬁbSQﬁVQ:Ql@lV@@IOkIy%aif of ﬁlen% isqugreoihch area)

theﬁoWesEEea"?ﬁé’rgﬂggg?tﬁgrWﬁﬂ@&ﬁ@/gmﬁbl%ﬁgfi‘ﬂ@%@gg 25°. Therefore, by

mcmaﬁm@ﬂﬁé yurBEr of@mpdrature Behso¢ cheefahgaini dieh W@ given size at a
benzoyl and naphthoyl. The term het eroaryl nmeans an

g'vsmh%tanee HBe derpppeative sersose Jayi ke rendered mpreusefylimgetecting
[ | .
A SPR o PRamiely! e e SEbF ST ForBORRRE S0, Jar g aiven
dlsﬁartoe lmlvveenghait@npemdmrteasefnangl ahd tde hedeetooloe observed.
end sel ec onuO N and S. Heteroary]
F”Ftﬁﬁr °rﬁa E&%P‘ahaﬁl %8 TR EUTE SENRPFSHHSEd g monitor the given
are°aU*ﬂ$é h{dﬂé%@h§.twa@w@aa%ﬂbhh b&gﬁrﬁg fromthe group
al'kyl, hal ogen, cyano, nitro, roxy, am no,

al kyl am no, di al kyl am no, alkoxy aryl oxy, - CH20COCHS3

and carboxy. Non-limting heteroaryl noieties

optionally substituted include: furanyl, benzofuranyl,

benzot hi enyl , thienyl, pyridﬂﬁYi, qui nol i nyl,

tetrazolyl, imdazo, thiazolyl and the |ike. Were

terns are used in conmbination, the definition for each

i ndi vi dual part of the conbination applies unless

def i ned othermﬁse For I nst ance, aralkyl refers to an
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het erocycl yl group are independently previously

defined. Non-limting exenplary al kyl heterocycl yl
w@emapsredincl ude noieties of the formul ae: SoneP©f/US1086/033518

conmpounds of Fornula (1) may also exist in their

tau rig forr Such fornms. althou explicitl
el T caeRSI 8o eSSV b et o ecriBore of the
exiefiol ddgaced 6hha ddh@arﬁér%ﬂﬁa?fbetd&fhflgﬂﬁé‘aet@)tha\féVﬁﬁ‘Ehﬁ’éeMty sufficient

For instance, conpounds of” Forrmula (1) which exist as
to Pmdﬁmfrf%ctuee“eaéﬁﬂgatbydhbéer@werath@ sensossit Fonexamplen the upper

su@%&é)hrda %%b‘?r/alnﬁs)eergﬁég @% ragtgﬁ%g rﬂﬁ%?ﬁié Paé?%e/ nﬁ@qsle'rltshjrface s emissivity

to 8 vahienaingingy PomasRRe efght denths td aBoohemdTaseskarbplel 1o about 0.95.
acceptable_carrier. In particular, the present
The graissvinopihesuEseaman DeraeEased.or easarmea visoapRligagian of a
=IO B B AT Bhot AT ol ettty
coWrO‘tg)hheanmeg suifacé oItheBcdmta(ner nr@:th@rrl methud)srtﬁpmrtrbahlag dhe
th | enedi am ne

eyl ik o tERR BRI oriiiand SR 2 Bk érs GpRLEST Rlateshdt may be

de§|ﬁéBle“f6 ﬁ%’r@é?é@h% erﬂgﬁ’k}lty%la a method and/or devrce that will resbst
3-di net hyl - 6-tetrahydro- - pyri m di none.

deeﬂayilatlgwayseq/bmheet(r\rbu gl ycyl) |s

o WY e i e f TRRAERH 2 e sl Fobgrertay 110

deplnt&nhlﬁjgs ﬁmt1beth9ft@ﬁ'®e&ﬂu8§§@m§br@réy0’l 1 mayahtio¥é i mounting
gdy fromcomercially available starting

basied 42 RSt tqmpeawerﬁﬁmoa 102 miynied & thel moupingbase 112.

Thé"f‘r‘ibL?ﬁ QISR £ Ay qﬁaea d#escr I%Mx‘é&@?%ﬁﬁbﬁ%ﬁ to attach

fromnew | terrre

thesmben’mg hask ¢4 do anruppait lpriMedampdae aTd:’@rga}errebaﬁl of eof aircraft
Reacti on

t di at .
30 L B RS oy MISHTe o SR i Shor 10
arePARAMGIRPiInt &) Bafierpsdf Jix F&es aAd %9( @&& szaltr%%‘?ﬁt’ %5&5’[&?& sensor

the internediate 4 is acconplished by usin
arraoaﬂgeacagrduae@ s@nefsrseectsr mey amyludn differerit rﬂublserlstojiﬁernperature

ergﬁ Rgsa{rpar&g%dnb &@Hé rrﬁlg Iﬁglro%fsor.rn% exemplary

tenﬁp&traabetsréhmmaylﬂﬁﬂlebl&ed)fn (S bQéYéd PcReleds @rrYr%?rature
t he enzyI &ot ected acyloxy internedi ate 6

sensgh 0 f ef delesminiag Hhraarm @trtewee@juwndae@arga area 32,

o W7 Senn Belof REFERS far. i 1RPRSA R SRS & may be
arra{ngezj msthalrhtyumtm‘g Bagen1 62 sactv timtaheyrare hiniedAedlightly differing
so- but chl gr of or mat {n f% ve acyl oxycar bamat e
angiZg B tnaeBoe AcavcRithe: fia@miatein o g teasiestsre sensors
107'Bls&RbS ANatder € s |f 'tﬁb @rﬁﬁ@rﬁﬂfretéeﬁsg@@i wed Bhclbimed at

internedi ate 4, treati
themﬁpglewmrespfeot tmﬂvednbynhr@base(ﬂm@ fbhexanipjd pesalbel to axis

bu fl d b d
0. Pl )RR HE GhyRbllfagh oSt b o e
aci [@78) mecdsdmgttotad estefﬂuaw@rn&&ﬂmmdeﬁlc%ww @913 for
agents not |imted to di-t-but di car bonat e
exaén@le eaehobthe lemnesaturg sergors 1%2 may be arranged at an angle (84, B2,
?‘HI% arsd}] g@ntﬂés@? %boglyﬁ'ﬂggl?)ﬁ? a‘i};éé%&%’ﬁ%& BHR 187 RR~ Ere sensors

102 ahd/oxfrotrr an oply\bgohaldlneoﬂmiﬂmwntwme mountlng base 112 for a given
%@fl uor o hate (al so known as
rovyOifBR i8R Hr SQNIQI ATy X%tf%@a@rﬁpe as Qﬁplﬁﬁ@dﬂw@gﬁu& and
rophosphate (HBTU); Bronotris-pyrollidino-phosphoni um
hexaf | uor ophosphate; 2- Chl org N- net hyl pyri di ni um
i odide (CWPI); dicycl ohexyl edPbodi i mi de (DCO); 1, 3-
di i sopropyl carbodiimde (D GQ;
1- ( 3-di net hyl am nopropyl ) - 3- et hyl - car bodi i m de
hydrochl ori de (EDC); or Carbonyl diim dazol e. SCHEME 1
As shovvn |n Scherre 2, react| on of actlvat ed

o T . . - ~ "



catal ytic anmount of boron trifluoroetherate affords
chloro internediate 13 (using the nethods described in
wOR00FOI60aNN and FJ. Lund, Synthesis, DecenberPd®882006/033518
1159- 1166). Schene 3 13 As further seen in Schene 4
acyl oxycarbamates 16_and 17_where R4 is preferably
14p b%qrﬁxamplﬁ,-tbewle%% Og\Rut Bre Dszaid By Maveange ftonpabout 1 degree

' 1 i ersab n-bu or
o BoB0ESD poflce! TSR e bEREb oL BHY oy bo about-
26@&&@%&65?@1725% 6,6°_,amﬂ 26.4f f@l%ﬁ/’@utwegh%%@@t@m Q, despectively.
- pIU ARESHERG tPfFi@cﬂér%é% ol ahiiegrenplary temperature
sollef 8 10 R ML anBY i it RN 4 Tt ertea o
anzehgler (a+h a2, 0% siente aofl cghthait karieés stighdly foemidbaangle of the other
ref erabl y sodi car bonat e, and Uin agcetonitrile
terPRS ARy aeNsPEr A0 4T 2 0VBD bt 5% e (e 36e Rensotarfay 110.
FoN@ﬁéﬁEﬁe,%@Ngle@"d?khz,'aﬁa%%s?éna&e Rday farijeetérhattout 1 degree to

proga/l Schene triethylam ne, DMPU, roomtenperature,
abguhp0 degieess HealreXamE hatee® 01.rieablt.i Gm Oaf anshPomay be about -
i t_ d|_ t o W o 1. i sl j: (SJOETo . .
21 A e 42 e 21 B Bl onooonal s Oy ppspectvely.

Tharekebftbhydevgerataird semdéa atthy 760 Hepictey insmg?vlm 4-n4 may accurately
general ly

Schenme é conpounds of Formul a | n;a v be
matjiiof 3,78 tlyglyﬂgmeaoguqmgs g%n 0 p%/ BRRY qqﬁalgpbag.and/or the
uphEPEUREIAYdF é’éﬁbg?a\?%’lt g%b#/Wué Bt #¢ [HRge ﬂh%br%ﬁﬁl of gbéﬂn‘b%iles 102,

car boxyl ic aci s activated™to a Xe
as gxpladnédiabovea. hThe ehiangefmentrand nOh@2 R 2emberauiRlserisers 102 may

al.kyl of 1 to 6 carbaon atons, for. exanpl e i sobutyl,
bedlifeionh b Bofgniond R ok ind LE Ty ped gerent.

26. [080]t hAcchRAG] t8orBE embodiments, the fire temperature sensor 14 may

7, 8-di substituted-9-am notetracycline 9 with

inciuda tewes dempetaterasenspranAgdnanithe embodisaenttdepiaed in Figs. 12-

14 B AR M 8 A e Al s, 1517
incEMEBHYUr teriberatifEfseRSh AN G2 hBEMay NI dcahéd Bivd bfRged to optimize

THEREOF DESCRI PTI ON OF THE | NVENTI ON Thi s application
thegmonfigring Pha iRajtiquian area. Aacerding iy the.axgranlars embpdiment

de?ic@a‘l:pin_ Iﬁ?! F%Of%r ez%ﬁg\d%t, e38h o?@r%stengﬂ)éjaﬂjrgfsebggrst 1o 02 may be

nventi o present i1 nvention rela
arranged siéap @nglea(&qiand dbpthet tviadas slighthnfrom theramgle of the other

sion_s and conbi nations theregof. In .
ter B a0 102 BhlBR froRg A cRBoBRDSH e £6sest fthgrmounting
bageitl opHbES gRMRL B bthe 3mbBARIrLESRIr alrfaly1 1T ESL diinple, the

and fire suppression for storage and/or “cargo areas.

terppriglireemsers 10 maykenloceted iD0RIM@aegionseyf dmounting base 112,
. VOHE . }
as HEBRIEP It 5. Pty PRI e Attt GimPBF S Rperature

serigrs MR rag derntiffsrent)iap@l the cORfgOratibhFthe AMduptiAbtbase 112 may

either passenger aircraft or cargo aircraft), and/or
beﬁjﬁ[&rggt_. Cargo may be transported while located in the

i nt gyd49r ; r r

oo 0% HROO 0 1P B8 00 BACA PG B 14
maydh¢latde af mouniirgbpse tl 12thalvingesn numitiee of bpegores 1250% mounting

car

o,.may include hazardous, easily flammable, and/or
teBoRRYG brat i £4P JORARAMP. & Fidp Areg SoaNderarbp dgBPRation
vefﬂé‘l@Q%éWés%océrBS aircraft 30. As can be seen in Figs. 16 and 17, the
temperature sensors 102 may be mounted in the mounting base 112 so that they are
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cargo itself as well as to the vehicle transporting

the cargo and the operators of the cargo transporting
waedwrotmoo [ 003] I n other cases, cargo nay be sPEF/Es2086/033518

cargo storage facilities in cargo storage areas, in

. Whi £ left i sed. | . o
ST MR TR NS AR R TR p—
oplifiZR, dPorsdxanage, fricardgits 8PaItB m@Qath'fio@n %Eoﬁw'dgaﬁee to

under certain conditions, here%y amagi ng ot her
abeuyl ¢ degraesc fReferritgpiodte. 1acddht golurndifdhe seemplerl yemperature

et U inth .

sohf 1 dP) REBPLE, Vel PR B Al Reb o Ragppronta a

antzmgis (emd o) thr vasles shightly fPOYRRAG tangle BB dtReRieRtbdrature
storage facili in an area separate from an

a car t
Sefb%?éggrf%argﬂ &y ?‘?'H@‘W‘P%h@ft%m%@fwe\/%ﬂﬂsﬂf@"@b’ 110. For example,

o i T ¢ an
OSSR 50 PR AR TR 00 Bl
unali@2 oA tanfperatuce sengpresiaym thhhvihgselatvelyfeder temperature

iner, a car pal let, or within

ei t her cargo cont ai 0 L
sensLs 39?388@1@ ﬁéémgfegéhe leMagi# YR IeNSPhairay Hd§ sheowroindigs. 12-
14} AP HRNELRFEIEAMIB] e SRR in GRTIO tRALIEE tol RS 8b&Sved by the

In any given storage area. This may render 1t
tergperafuiaisenser asa i ie smailehand/ot Hiendistareededr., yatitatdistance)

fi nif i b d i ned. that ther
o e uce ety 1 R S PGl WGy ciose
ForTéxampley sp@@siarby cphRfgdts 20eivaiedh hBighp a8k thdtARSLipPEEsurface of
to the nature of, for exa a cargo transport

| e,
the,carpe caniaiesre2Ghisy ogrted fPﬁaﬁelg@l@iﬁp@ g giyenftheemopile sensor array

u ] & . I [
TIGURPSAFecn b6 o ENUELFn RIS 30535 80be soc o
effendiyely monitettbearearnt the upperesistzprreftiartrddedntamer 6. On the

thed ri ed aboarﬂ thg ajrcraft for suppressing fires.
° ‘?Eé?% 0790 Pallgls, 2P efof Sxpmple.tBay haye UpRer slases that are
reldtiver; BMPRF 86890 L Bgh 1 {®
r edgyce t he vve?ghtm%grgﬁﬁeéé&gbé ? ﬁlzécgrrérré?ai){i# [@BHyd?}’ g@ﬂ@{aﬁ e, the
upparpurface £f@ earge icostaingn2tesAaatresult tdterppertaiturel senser eaay 110

ol S R A3 O L G e
moniteretht arey dp therappérurfzRes @Tehd ¥RQD (It 2pJ0-

Thgrgéore it my be desirable to™limt the
di PBBbutfiIre@Mpler 2 temppratesssansos army 116dwving rélatively fewer

: . ; 1 th .
o s D B B s fpwellis Mo o il s
showtn imeljigbel B Zj mely| ke tsedfopmstetoringithe uppbestifade 88 cBRo
ihat g@nao{%{et rm ne . the eg%rom mate | ocation of a fire
conggnehar- ApTBErMES P00 Afrayr1 10 havirg pdarges anmbeaof
fe”?@rﬂw@%@ébr‘éqotZ[‘ﬁalrbg(‘régrmkg%h?@ﬁﬁg &Pl Gerddor€ 102, such as

006] _One 2ﬁot enti a I'n"cargo areas
shogspiariiigaicl g4 amaly e used foamartileriogrthe uppentigacdsosad egrgo

pallE IR ol Ak hfhoef Bnf AT iiEngat b tSrp SR oRanRee 102 for a
fire temperatinecsaipiot d4angy 8k ddidihigsd Tthrb%??@t_?_ﬁfefﬁ%%ﬂrﬂ@n@{ion by a

t he vehicle or cargo storage facility
pershbaying skitghdheigfti i cul t to provide fire suppressant

to ar [ ' ' in a tjmely manner

si 128417, e BERIOERES Rtnfersbing seeie 14 gk Fngticetechr
throsighput $or exdmple, araego birtraft FPc£rg0 HBL32aahaRE nBFBRr and
| I mgfy b rogzsn rable to render it possible to provide
ocgliopH ﬁﬂ&ﬁ ke fire temparaiufe sqasers t mavdre detenmined, for example,

[007] One exanple of a cargo transportation vehicle

havi ng an operator or operatgQrs |located relatively

renmotely fromthe cargo is @ aircraft. The majority

of cargo carried by nodern aircraft is transported in

cargo containers or on cargo pallets. These containers

are generally referred generically as Unit Load

Devi ces("ULDs"). Some ULDs may be constructed of

g e
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long with an arched roof about 82 inches high. Another
exanple of a ULDis the "AMI" desi gnated contai ner,
wabiocl2seasur es about 96 i nches wi de by about BCBUS2006/033518
inches long with a maxi num hei ght of about 96 inches.
b For H%EI | ets, VE%%%?I cal base di nensions are about 88
Y iHerasenginectsy IreiSMNSHRNER SPRHY Mntnayhsugorgigured and
arrafg88 %o W\diﬁ*to?é d@?ﬁ’t'éﬁ aﬁ%g for @!&%%sn/@ at ﬂtoﬁ&ﬂﬁ%h? gbte‘n'tlally
sizes are also avail s on
da@@ﬁ@ﬂsmdﬁm@mﬂoeﬁm t hen netted to t he pal | et using

rai 1o Ealh i SemberadSaaneat 1§ RaFserdd B oufratsy e fre
alofivg bestéesi6 afl, Portéka%pﬂé' é’@l@f tal Gat@edd%‘:tTl‘Pé‘fﬁ:QI/eﬂfné;ys%stem 16

suppression systenms |ocated In cargo areas
maydneltded fretwannijcheemputes 2dandishn feradansplei mey,combine and

mIRABELTY SR o PR Jor SRR, Aot Phg ifbBure sensors

14$cp&atecﬂ m:th@cd:argo avea BV A\ fienalsitingys g@gﬁ‘ﬁﬁ?"mb?gﬁ turln%fegd dhe
into and unl oade

b dly |
sty e SEhEdratamporasile| Sabor 14 ¢ arlge canirel Banel 48, which
ma@rbé“*@t‘@iaﬁn l\é""ldc%téooi'nea Hgﬂg?) éi]fcz?gft %rc%ekg]'t Sﬁétﬂgﬂo&eﬁon where

donvent i onar Iy “equi pped Wt re extin
thedisetaossrol naeﬁd@dnﬁgrbermnumd)redpe'lfttd fmeralewtmgysyfsmfm dargay also, or

el GRSt noind s BRIt e SR frtippiagirg sensors

14 fcb bl airchet Stemandss 'aﬁ@/drtm%t §énd35|v3arhf?tg"@gh'étltb3é cockpit
extinguish a fire located in an aircraft

conjegl rﬁ)@nﬁl 13 terlartigei fightrajewsif einaarealexpefiencieg axpbssive heat

andg/gF] ailﬁfﬁs‘?betebeﬁ hgm%trgfvnrg@z 2 %ﬁg%ﬁgyaj.e@?@rers@@gessmn

syster dri agﬂreastdjpmesstldslre systanmmblyeui@naticaly b asfiviReédM se
[ gn@hgfl 'z_a fire coul d st art in the cargo contai ner or
car YoPRHPlE: agsrIdklrtefPme exemelary gnfiwdiments, each fire
t b
OO S e FlaROAfRTl] SRl bige Y @fpRitBargo area
tempargiiregyihe @mbient tempesatund Dk‘eteycaa'go Iaeeat32fvﬂmld the aircraft 30 is

o HE AR AN P S50 e vt st o
fllgh)t[ eWhe fifle t@ﬁﬁﬁrﬁﬁﬁ@@eﬁéoﬁsrﬂa}cﬁgﬁhéﬁ éﬁ‘@ bt E&aﬁtgﬁ q\/hen

pread to other cargo containéers And) or cargo p

Pref*ﬁw'émﬁde@tla‘sr@matw thpee s@fﬂptel;atwtestaﬂe deteajed ddrleg/gamdtd

| d
o A P53 5D, AP BB oo
tempecatures emy t[é)des’hﬂabté fanegxapl), Becslsy th%r groéné Qeﬁl%ﬂﬁure of

aircraft Il1c‘peratlnl% over land are typically wthin
somg, ggparaph Ay [hesrelativelyrgwt (n@ prAlagka duneg the winter)

whl?nt'hfg'r%tr)ggd] fé(@*h Pdr’tur‘er SF %&n@g g%fp%?d"% dﬁgt%ap% ?altlvely high
(e.oocioukrizonar during the stdmmé»%sb dsatdrat mbhierirdma @r}gle fixed baseline

amBBb i ealk sGhT g b iptendiaditriganung phweatingsOn the
oth&itigHy, %#I@tﬁ%be@%n%nﬁi@ﬂitﬁp&dm‘ﬁ'yt%t @angﬁge‘nwltgmperature

curtains and/or solid eads, "for e
varigh9n.pr ovi de a flight crew with an extended cockpi t

C of fire i ircraft carg
a:rgb&]Un rrﬂﬁ'{}%{ﬁ&@hpl&ﬁg%ﬁ mg ﬁgsr,t@ gng,%y be conflgured to
lssueeﬂvwnt types wf hWewnipgeb#or leb<£1tsnp1%}c WhetPd Bfe férﬁﬁér%tdre's%%%or 14 (or
due to a cargo fire. Nevert hel ess, I n such situations

any Ong ofdngea Qlcifs mRsratusesesserssi Fsletedtsia tormperaliung T1 that
early detection, thereby allowing sufficient tine to
divert the cargo aircraft to ﬁn airfield for
perform ng an emner gency | aridf g. Furthernore, once the
aircraft has landed, it is still desirable for ground
fire-fighting personnel to be able to extinguish the
fire by locating the fire and conveying fire
suppressant naterlal toit. [012] In contrast to
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cargo and/or other articles are stored in a |ocation

that is renote froma person supervising the cargo or
wordhen2mot i cl es, such as, for exanple, a car goPGI/USHGE033518

faC| lity. Thus, in a broad variety of situations, it

be desir abl etor ermt ely det ect and/ or renotely
exg@@ﬁﬁ%@sarab\em temperatweifag @%’bﬁr gsouR@ er tsbﬂlshbomraaan by a
prﬁé\?é‘f’rﬁ%d Qflff&@ﬁﬁél% flrit%er@aﬁsé tﬁg@gﬁd Wfﬁch mdlcates a
cadidreny candltuoa &ham, emdecethenhbyd a fife anmamre rsensmr ® (or any
onk 3R IRl ect G e B PSSl i Bab i
exé‘ééﬁd&ar t%fetarﬁbieﬁhferﬁ;ﬁ@r‘éltd?@%ﬁélfh&[g%@ﬂmd\ﬁﬂﬁjﬁ hﬁHBér%ﬁgr&‘P{y the

he i nvention rray be to provi de a system |gur
pr@lﬁierrméedrdl@renhalﬂmomlnuaétt@aﬂse @ndidr hasfrieaehed agiredetermined

ald §rERBIAMCY 101 by IS B tetioRiridla 2ot blEbE GRS tompgerature

T2stieeagrd hWaghini trMaysb@Qng 6 Whlohﬁnéicéfdsaéﬁ afdri &d/oEE£RWrgency
menber . [01 6] Yet another_subject of the invention

coa%w%e Th@ temperaferes £ and ﬁﬁ?c'lajswmtwnétg:atqd P e firg ceptrol panel
18%}&%&%{5% l@éegcgg érg’g%e% a%?kﬁ%/tﬁé a?rer%teftf‘% eﬁ'hg?é%g(f%qﬂg'f%t crew
maﬁ)t mhhléaltyoactte/etesakf]rechpplfesBIm sw@ntdfrgmfmmﬂgpeessibn Isystem may
1
Vi gcaelyié/q%ggpd;or suppressing a fire and/or cooling

nd/ or container identified as
exppigsgnciys. asfdrie19d i%tél '
terrg{erazturem oy pef PRRRY ASpoct. th%ﬂre suppression
sygterc40.ptpoaxample:. &g @@tematmdjy @h@p@@ﬁ amncm -s¢ctiameof a cargo

o AL Y AR AR ST 0 b 2302 dabo o some

ex@mpleﬂly eentydebhtsest avitdQupprossibmeystam 90, svhea EPStbHT By
of these aspects and enbodi nents. I'n other words,

inciygles for-eaaarls, afise é%@ﬁﬁ@'ﬁﬁ‘iﬁ“&ﬁ@’ sistembls tegllingya device 52 for
ceh 8k FO3ERREnS b0 B EGHY BIEFLED B3 Ao e
supgresemt tdleefireys ippreseant deliverdelevice 523 det ection system

con[dé%ir e% [ro det e?__t a% undesi rabl gh tenperature
ass SR 40 Fig- €18, 2167800 pier %%Qsé'ﬁYdﬁ gtamyimRer of
calgdCddiigingrd Wa?édibﬁ &k QrﬂobF‘Sélé@“arl%r@o ta?éﬁ’@ﬁa%%%ugh not

sensor array configured to recelve tenperatur
neq:e?ﬁsammt irestppressinh systemi4@; sonemezempkary lembodlments may

t d t
inciRL1rbe PR I eeRing “efsbii haySbaScionFratmPla: the
exémpl%iry fird Rihperature %eﬁ%@f@ 14 8es @RS RArBIE viRES ﬁ{ayadléjconﬁgured to
enerate a warni ng signal based on an undesirabl’y

hﬁ'éNéﬁ@ﬁ'éa%lgé@@péfﬁgr%wmanwl@r frethat Ry be aesomated WIth one
or Hm%‘r&%é@‘ﬁé@%@t ZB%PHVB}' c{é‘?@o afiis®ocont rol panel

assocl I're g system The fire

confao] pﬁheﬁlrmupmsewnfSygwrﬁdOtmay mw@atdwce 52 configured to
war ni ngsi gnal . T%e stemmay also include a fir
de'évl%ar%gw agy SR nteﬁje@rﬂg cenfaipgr 29, 96?’(@5%‘!’@0 pallet 22
east
orffleneaiya %@L@Mﬁ@g@%@%@ﬂ%ﬁ OB o83 8 Boyrein
cangndmntalaet %0 I(mgiln asaaqdmraamaély o[dbilﬂ@d AsFigs d8, forrediample), the

t he ter flre S pot n limted to a fire .
flaipgs e4cPh I it &ng (5, B8Se RETRME ot oprtay er @ofted! wifu the
intéribr b6 dagesehtaingr Dey §P@célﬁ1%q‘lrb(?s Qﬁ:‘é@éd Réthin the interior 21 of

situations in which an object and/or surface Is
thessatgeicontainer 20, ghapy tengirairable to havena fies suppression system 40 that

consi dered to be unsafe to a person having skill in

the art, such as, for exanple, a situation in which an

obj ect and/or surface is snmolder i ng, snoking, and/or

is hot to the touch. [021] According to another

aspect, a systemfor protecting cargo may include a

conbination fire detection and fire suppression system

accordlng to exenplary aspects descrlbed hereln and at

oy F Al - oy oy



with the fire alerting system and the fire control

panel may be configured to receive . the warning
waegnatieod 023] In still a further aspect, a teP@EEUS1006/€33518

sensor array configured to determ ne tenperature

. |nforrrat| on associated with an area nay i ncl ude
is gaRable ghdelivasingrfieisuppesssaahinds Heuinterids2di of¢he @arg;ce@,ontamer 20
in 8RRPES AREEAMKE Fird Qﬁpﬁ’r%saﬁt%'?gé 'ﬂ@hetsh?tli EBQE&' ofthe fire.

sensi ng devicés are ‘confrgured to nmon

t emi@d Yt uhe ddpittbe natlfmexeqmplae;aatrangemeﬁt $thewn in Fig. 18, the fire
s FIREA $4eRE B0 S5 RR D) pESu MRS o er cach
ca@w&cﬂwtmnbh 2085RES cdrfo aflePBS B! WY F@ é?9) Whﬂaas a nozzle

ot her tenper ature sensli ng device i s ori
56r3é§ip@ftexﬂ608med€bm58[ (‘fm]nqazl@o@@jmeg b@cgrleflgwta@tmeenetrate for

o GRS o B SR B P A el bS5 b lainer 2

haebeenipmetradno didasrded five Bughrebsaman®y thear @Bﬁ@ﬁfer 20.
a fire associated with the area, and extlngws fire

ass 94t ed hgiftre sppRressant defiyery de\@cgéagnax emn@gg»te@lntp be
std¥By rﬁﬁ%’ér'%&@dfdohaltlﬁg {‘r?ﬁ@tnih L%%l gfré{s SHSWAT Fi ig, 21), and may

cont I gure rovi east Ire suppres
beagafiguted tofe aTteadeér K?gf |assrmppmd’sga22) deririgractivation via the

st em ma clude a first contajner, containing, a

BRI eRe b8 Ub it G<rohbly PO Ime s HARFISH hEigead and 19, the
exi@hslopaddvicdss Wuéé’é 8 sERsbIsNEETBY Qéé@té gn FY§§ theﬂﬁi 21).

first and second containers. A nozzle ray” be I
Ace@rldumtm%ame renvbadnmeh§ &he bxiassioorevicndd otay, baadineheactuator

ured t o _di.gchar re suppr
0BT Eh bob: T B gVt s ipakfeuide & snemisZ §& may be
preﬁeetd haﬁe agﬂéd@t%ﬁhm&dséb&é@émﬁﬂmlff drifig8red f&)Cﬂn@SSr ﬁh‘é dlscharge of
_ ext ensi on device associated with the nozzle,

fire.S4RATE SNt Ml - earga copEaineniy gud/@m abevedveargn @aﬂe’m eThe fire

ol eSS e A o5 b S ABREAERS e G urtce

of acasgcgmrdaimer 20cndésr tbrcbs@aeg@ Ifiee Q@pbr’ees@mtnﬂtfottﬁé cakrdo
e un erst ood that both.the foregm ng

coratggkelr th(?rd?? A HRPEREUFRtISH hEageRaEb2Z0n ar e
ex elg%f YRefning BFfs. Qg%‘ﬁ'a' f1T|vmi'cIQéeEH't:-aP%§ -embodiment
he acconmpanying draw ngs are i hcorpora
of %ﬁtﬁ éWﬁBS@lt@@in@rdeme 59 mes‘pecsubpmanhdemgaey dewce 52 may

ol ERe e e S T R e ERieAR S0 devica frend may be

mquhtd&@%r@dhfcérbﬁ coRtamgr ZU‘andl/Br bQ@o%eﬂWt Qgﬁaosﬁt%@uch that fire
Fig. 1 is a schematic view of an exenpl ary enbodi ne

Surbqreasantw@nota deliviered & thecearpa C@ﬁtﬁm@@rﬁfbam/ohcang@ pallets 22, for
exa%ﬁl%em SAVEN Kt or 1308k $ e?g} éﬁégaf‘ C{%ﬁgfaltegﬁ more of the cargo

spec Ve Vi ew an exenpra

coraameraeo andtPargo gall@siz. a:@Cé‘)Q\TMIeCtheﬁﬁétslu@bréﬁ@ht e@nvery
Vi e | ary enpbodi nent of a cargo area; [030

de\fi?%%a{“?ggﬁ?%(@ Qgrhiead ipdhe iaicraftiuselaged biooexample, via a

d
RSOSSNl 8 658 SFERRAD, OBl oams ..
alugdieymaEnglésand/br &beemb:prrheyn@mim@l stertturef 6anfaynary depending

ction s stem an |on f an enbodi nent_ of a
UG HHE YRR o S e G bt 2 HOBIE PR SErage FAIKLARd may be
I .
SPAURhoNHS B00p nd St Lol 2 gl et 22

Theymeynding streigtuse %max@ﬁtgpbrtq adrasedfitbe fire suppressant delivery
tenperature sensor system [034] Fig. 8 is a

schematic, block diagramview of an exenpl ary

enbodi nent of a fire alerti n§3system [035] Fig. 9 is
schematic, block diagram view of an exenpl ary

enbodi mrent of a fire control panel; [036] Fig. 10 is a
schematic, elevation view of an exenpl ary enbodi nent

of a flre tenperature sensor ; [037] Fi g. 11 |s a

-, 1 I L
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[038] Fig. 12 is a schematic, plan view of an

exenpl ary enbodi nent of a fire tenperature sensor
w@enwap276p039] Fig. 13 is a schematic, front vikRow/O820061€33518

fire tenperature sensor array of Fig. 12; [040] Fig.

14 is a sc tic, side view,of the fire te erature
delipcs a TRAF Bplth oS, 9Brife andlor any ouet siesacghment
strotiare ¥ gwtipdg anot her exenpl ary enbodi nent of a fire

tenperature sensor array; [042] Fig. 16 is a
sch i cAceeisiing to samefembasimients, therfiesr alppress&rﬂsi@hvery device

04 y/ henat i
segfagbebofuectd e diEbalh bt Il SrhusBhi o figfbes devioo oo
whefidttivaied. byl8n bfering SY&t8R, isich %%G:hé fire Ué@ﬁ’tl@ﬁ shsteht #0Yescribed
of an exenpl ar enbodi ment of a fire suppression

Presjeushrh el WOUEhéBI%ﬁfﬁ sYRPreasyY dabiver druice SR 0ad) be used
Wltﬁ)?’teSLgC%lp% r% (el O{geeém(/ a@aéﬁ@%&ﬂaﬁ{ﬁ%@% @({Cﬁ{ﬂ%ctl%ﬁ with other
fireealertMQas»st@asg a hpaflré esUppre[s@éﬁﬂ déli\@ry dévics 52 rmaheesitbwed with

th Si d[e Vi e exe | ar nt of a,device for )
e 8aspR febioe b Ftiitn PORUAR (19F & Be i Alador example, while
noipétﬁlvbtémﬁo ;{)r%@]e lﬁbr%asgd %léa?aﬁcé?d?% r@g gﬂt ﬁéYsBBnel

the device of Fig. shown i n an
movgyRyitiFinghe zargcsar@%&z] eWiiancthefize sspppteswsent/delwew deVIce 52 is

t, of
wclBSY B g S Ao B e R Rl R el 13RI, e
extensmnemviw 53 arreyash Gﬁt@hd@ﬂ vl &infictoP BBPWRRAANAY drive a gear box
di Sthl bution system [050]_ Fig. 24 is a schematic view

68,9yhigh deiRsra wm%a‘;m@rrﬁd&’.%ﬁe o8- igs.r20 anppdpshethreaded
ch
ol SEATDIA BB A 50 g2 A RARGTY o

trusnipp7ds Skve moitart6a matyi be) fcsny@taﬂmleDEiﬂEé?l #DOANp @'?B&@f/ﬁperatlng
now be mad

|l
on pﬂnwéql'l%Qg IgB\ED rag[,(r Orgq? VA e@%g&ﬁ@& @pefaﬁ@g on 115 volt, 400
hert2)\®Ephasud, a%ﬁﬁf?ﬁé\ﬁ/elpoﬁﬁé mr@adé@ﬁuﬁ 15 'fé?égus 65 S papsion of four

nunbers are used I n the draw ngs an t he
pivelgdrliskearmso/ 1,1, $amanad 77, imhichpanet sivotied5si fobr leol bolts 79, 81, 83,

RN Y T e T
althdmgholimmlly%yrﬁtlmé%lsﬁglﬁ’lﬁﬁﬁlﬁbhﬁﬁ e%rbg{jéﬁéé’ [Ya? téoth locations)

glo aircraft 30 shown i'n rrere as —an exanpl e
at tB?'r RECpBRE ipyver s r/b‘htﬁ@rﬂndl bottqm dm:attlbns of gathe of theypivoted link

A et enal i da S C s b7 RV BE plified  RoBiGely i each other

for mutla:alaauppbat\ofrhlge pummmmam 7PABSETRIRINGSI7. PS and
ks, trains,. other types of cargo

t
Cr 4850 T Aidoamingdn semss embadinoptscingotcselss 56 enay be held in a
| | f4
retrbé@deéprlidé?iréoﬁigﬁﬁél é)ﬂ%ﬁlo‘%@n? r?%:[é/u I dane Qs}él’ﬁ?ﬁ eﬂ@aé%%%ec@pressed
areg&idora @Qt@némmﬁa ntheidornge déemay blmrmfrburai to rotate, for example,

ape} FHRRIRY 405 17 B1RENS 98, weik 10ACoBs Thrhe Pipoes 7 ana 86 hela

togém@pbymm@bam@aﬁa %pééer%aYA@@le' @G@tbeqm'krbrﬁmCﬁf 93, #6%8nd 77
of , for exanple, a cargo transpor

ext%nd éh%ﬂpz:ée 56TiRlryaE toanmetended and/@nwertm:aUpesmmmr for

xafhieH s8fine 163, TP e 8o i el Bk 2 el bodtion by a

spnagd«badecapllmg‘seﬂ 88 Wwkichistiies it 3cweeséteftmonhit WS %M engages in
ate S i}uatl on potentially hazardous to
the gg Cafhe3 g' Fomnay prayrntdhe aozelgSectipmdolding or Jackkmfmg upon
transportation vehicle transporting the cargo, and/or
peopl e associated with the c%[go transportation
vehi cl e, such as, for exanpl the flight crew of a
cargo aircraft. [055] According to sone enbodi nents,
the fire tenperature sensors 14 nmay be connected to a
fire alerting system such as the fire alerting system
16 depicted in Fi g. 1 The f|re aI ertlng system 16 may

.



| ocated in, for exanple, the cockpit of a cargo

aircraft 30. For exanple, the firedetection system 10
worea7oz7eosed i n a cargo transportation aircraf PCB0S2006/033518

whi ch may contain one or m)re cargo cont ai ners 20

and/or cargo pallets 22% % Fig. 2 whic
cogtactipg: ios &}y fhe tep &f 'H}Qj@ &'l ercamal@@r Haer ﬁg:aégo pallet 22,
i r
THEGAIE6% B0 3ha ibTldefaRicdsdbs 107 %o i dfborssgant delivery
tharetiwougim aﬁdgna;lmcldt@ & swivel popielOt toracceemsodate flowraf/fire

B HSEn B R S S0 D v
théﬂa@?égebﬁoﬁ R‘ﬁﬁ%‘é&?ﬁﬂc&rﬁa%ef 20"!3@/&% @Wdcﬁ‘ﬁalfe??b' Ofhe nozzle 56

/ or via a Wrel ess link) to af |reaert|ng system
maxslnph@lelﬂj piggcing @ndewe(lmrélguaed ta peneirate tloe upppusracedof a cargo

oo P Sy o LA, LR BB e o, o

exampwuoaalbldam:h’dmsr sinilst magerzondi tion exi sts that may
i ndi c@e a.fire or tenperature reading higher than a
desil?%] ambigraft C?f@%]on’ﬁ‘f@e'ﬁ senaliraps |hﬁge§9l§tlé(ﬁlvilehhﬁ@uge roofs
I [
coagrlgﬁég o@a'?l@fl%)é%ﬁﬁf %‘Z)fn?g ft{i?b (ﬁfo 1th éiln'cﬁ B4 %iBE aluminum.
Thenfazzlead®,dor exmprmtmaymch:miem interadri mmtuan tibosmgﬁamdneen 113

(eaneiiticrs corigal'saie) 4 o Bale o rGR oL buBPi 1af bRupe fire
suﬁpbésb,émk?é’m The rldzzR %8 Ridy B¥c 8 18 abB¥mRddate either a

connect in a hardwred fashion and/or via a
SIr\gIe-@o@@@nenhm)pnr B8ssad %ﬁﬂéaﬁdy’ﬂf adhulpeooenpargerit soapeassant agent,

wht|<ﬂ1a rbeeﬁ%@% ‘?Or wttlwﬁttpgpcarlgﬁfaa brﬁc?r;t?)fée‘%ﬂydﬁijo a cargo

coaﬂadﬂecrrz()smd/bademe‘ry DAtGHRAFRS I 22Y HRBXFRSe, ﬂ?le%selage 31 of
nplary fire suppression system 40 depi ct ed in

h
a0 o Y e acos B s g r
su;ﬁ%&sséﬁt agé/éhté R e f'ﬁ%@ %sra%t Bé Wery 9 QR gl spanel 18
y recel’ve data from I're a I'ng sys em 16 and

may [Qﬁ?c}w lE[he ﬁoazlﬁa&?nmyencladélangé)ﬁ?madamommﬂﬁ 'rfaneexacmple which

war ni ng_al er, | tenperature alerts, t e e o
SeVgP gt R EN: r%ot%"%n@?'ﬁ@'t raigqsuich /s e a cargo
cohtafryrmat h@beéﬁ?eh@l‘?éﬁbd% ARz & HIsBifRS eé‘g deBHPR allow fire

fire, [or a erature warning alert
SUM@@M"'HQ heodeltygre r@mmmmgg coantameez&);dhpémt nmcafoswnch 117

0 P LY pROL S B8, SRt oy e motr

66pam¢m @peh & alvet (8ee | €BRIGS. l23°-2§)9|0\ﬂﬁéh BIGWS R s@pressant
for delivery to the fire alerting system 16 (e.

UNEST RreRawhe fﬁg‘l%thsgtl@b theynozzie, 56fandemtceﬂn§>e¢aag@ centainer 20.

sen 1 |

andloaEt of f @ ho28e!8h dotes H eNcBlupfor . BB 7RG 20 during its
dowowaek rapéle foraskadgpe, cWIaeIn therBiigeithdi?a $Korter éarg@ contalner 20 ora

Sensoy. e inthe formof a f
caBrAlehee s R ediowbs jte TratGnitie ByeasiRadavicas3 wil continue
to @ktéhél'td) it¥ faif é)&gﬁ@é@h#l'it%rﬁl?ﬁmf éﬁ‘%’?t ?mﬂ rﬁf&\%svﬂfcllg 118 contacts an
ty-si x packaged thernopi |
adjygtamg yontgget 49 (@galarmq;mtebbr@caamyndaeornaot); pkawlerf mrthe motor 66

will SRR B o A8, Bk KbRpar2b) il el s pprossant
und€58ksine t@xwtmou@amb heYHleY bﬁé)@égeSﬂ)‘?S ahd ¥08d (& &rea

t hernopil e) may be configured to project an
%ﬁ?émm gesuppegsgant dolivery davisedZsensor' s sensitive
nmoni tored area (see, e.g., Figs. 10 and 11, which

depi ct an exenplary fiel d of view of a single
thernopile 102). The thirty- X sensors 102, for
exanpl e, may be nounted in a nounting base 112 (see,
e.g., Figs. 12-14), for exanple, an al um num bl ock, at
angles that will fully nonitor a 96 inch by 125 inch
area, for exanple t he upper surface of a cargo

L r o o -
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bits for inclusion in a data word generated by a data
word generator 59, which may be transmtted via a data

woe@ndmicdder 6 1 to a fire alerting system surtI/aS20061633518
fire alerting system 16. The anplitude conparator 57

may be confi gured to conpare a reference tenperature
measQRYd, Asgneatiengs abovs, samegmbedtimenifeéficg syRpressant delivery

cefe 94y e Snyto B8k SPBRASS BB 1. For
exa s ﬂ:ag Lﬁksstmmamcaﬂly dapmt$ laaﬁrp&abptem}aet deliveey device 52, which

’ t f .
mAYBRER 2 MRA" SC1A Bk A PRIDIE P EHBPUPIRG SHUF G Pn Agcording to
soMf! érﬁB@dm?erfté rPeWAEAH B6tuBidr 128 rﬁﬁg%'gaﬁr?éi:m t%llil'orpﬁrated via, for

warnlngbltrraybelncudedlnt ata wor
examnpis | preumatiopumpe hydraglic ﬁu@eaadiﬂr@remrzedmst Aadeeding to

sofrel ledria P, AéTLER: ARueif Ay Dol odtifperated. The fire

suppldsganydesivehededos B2trhag thdlffca lanﬂefBﬁ RaIng Bstefdiriend 110
tenperature sensor 14 may al so include a power supp

|
copfigyrs o penetiatesthgrunned sugase of ﬁ&ar@m@omtarr@r 20. The pl)ércmg
en? E&@%ngﬁf@éq’{ar&?“héﬂqu ¢4} rf &t G & ﬁél;e%%?oee or other
) a cy

or radio freque i nter erénce
simitavtreateriah ,ﬁacardmgltgwoamb embpdihents, theefirbisuppressant dellvery

oy ERE BTG S R ab SR ebORE 47 esPifd & Sap extension of
theSiBareEapstb Mepd Wheﬁtthetﬁert:rr@r@ﬁdmé%ﬂﬁ%r ﬁoﬂz@@5§g?é %éghed a

be transnmitted to a fault deétector 69, for exa
suffisiens deptit inkss thensarge soptain®22q to aliayfife supnregsandds be delivered

to IR Riehch of L S5 UHBRFER o cai  on of a fault in

t he[CS’I@@OSoﬂrﬁb?embdﬂﬁﬁeﬁtbQJf el fRe tsuPPrassidr Sitémy40 ma«} include a
the fault detector use this information,

firessupRyegsant slistrbwtics ﬂ’ft’fﬁ@ ”rZOr for dishilyting fire m@?samtca for
oY RSB IS 00 LA AURCHERTE Y, gt
thesﬁketmppmrﬂadwhdwtlomkmjstemylszoeﬁay tenised inatsisobiation with other

_det ect F erat ur car,go t .,._container or .
dei§6F EnSoriTrBods AHRLE 4A A IaTanyreoys | Bie Suapssandmay be
usédifd ELYpM%Q afDeekhed :qu%r l’ﬂa% é)révﬂg%l l‘é&gze t@ﬁ%lﬁféﬁ%ﬁ?écgr%ereby

enbodi ment of "a fire erti system
incieasing the elfectivehess of thie firefsuppreisictsystams4/Git Ehe fife suppressant

d| ments. .The fire ale
me 6O Bty R B e PR P n A ier Bgaseous andlor
paitienfaitg fdretl vitict ees) iﬁéﬁ@ﬂ%e@%ﬁ/&fwﬁlbﬁ nﬁéy’ Srovide a large
t enperature sensors i nst al , for exanple
OQ'mg&f&%uﬂﬁeéﬁbydﬂg@%ir}g:thgqufesmvermoffamefoamge@ttdmlerered to

e et GP A RER EEAR LARR 1 RS fam agen

pncutelxtla}mhedtm)rvvtostfmﬂamw ochbiaie 34 or via a wireless
the fire alerting system

t ra s Each ut t
ﬁ’é@i W'?J@@H@‘g@%t@é@r fire SUPRERSsEnt distribution
syétér%”ﬁZ(ﬁQﬁoWﬁ"lri F’%e%ﬁ %r%ﬁ@f@%%&in@ sb?b@s@ﬁﬁtﬁ%&f&t may be

/or radio quehcy 1 nt erence
confaeavie @ ¢aniainer A 28{egnta prassandt V@ssed;)ys‘ﬂmmdrﬁlam'élna 22 may be
tactransm,tted fromthe fire te ratu sens 14

forfi " o' SRk f%m}urgm%%-tseunwrbaq?ﬁ% GRAthPLPAEble Material
i.e(,evigen c&nt@mewmhs%omb A d THYfolR HARH
( data receiver 72. The gthjrg \@esggpver 7(2)gfﬁr‘ay @Q?(érﬁ #gent may
inclugeofarmxadile, asvdactapt havisg |arfg“opall&ﬁsgaa;rahd/\am derating gas

parity. The data words may be transmtted fromthe

data receiver 72 and may be cl ocked, for exanpl e,

cascaded, into serial-to- pargﬁl'el converters in

serial-to-parallel word checker 74. Each data word may

be checked for system | abel authenticity and system

identity in the serial-to-parallel word checker 74.

If for exan‘pl e, a syst em | abel and syst em i denti ty

o

o o I T



data transmtter 76 at a rate specified for the data
systemin use. Data words transmtted via the data

W e@neicdd er 76 may be sent to the fire controPCPES®NG6/033518
18 and/or to other systens that may use the data. The

fire rning data bit nm Isoa ivate a transistor
d'%sgfvgﬁd%ﬁtﬁénaoaﬁgameesg IR g okshavieg cream. For

Y e o S b 4 BB Ty

gasestich casnfprtm(asrm‘re mtrbgehn @edics argot,iarel hely/ det & nnrcrgemt-@asrated

fo%gr#rrﬁzq)rl %@HETae{ edf ertl gga Sysérig@"&pgpg%sal nc as TARGET
7). eK@@Ql*dﬁg“‘fo Qcﬁmfa'éx@n?p%‘r‘yr é?hb&ﬁﬁfénté% %@W@eh@ra?é&na? be provided

The fire control panel may be configufed to recéive
forgenarating fagnm suﬁprasgantea@ﬁﬁﬂ &or enampie, dhafeamigegerator may

g8t S20ed o L oIS FERAL A Bt oo fovs

thrébgh dia¢ aomaﬂsdraynbtﬁefeﬂytﬁlﬂiaf iRy foxmh s@pprdsant agent. The
transj ent signals VI a transi ent prot ect| on system 70,

sudaciaphipay e akered (gt chaspicpldrto vary it propgartics.asshass for
ex%%llp@rah.)ftggﬁsnéé)%m 'a%ﬁycﬁ'g)érglsféﬁ%‘ék J&?Hiéﬁl‘éﬁfg% ?h&anrﬂ% dﬁ g@\FAt%rs Jorits
intentechiss. a good dat a vvord it may then be cI ocked into

thr Lﬂﬁ@ﬁ d i ajﬂ‘@e nvert S’ﬁ?glﬁer,% egaas%)é(iafr@ﬁghe contamer 122, the
suffgeaht éb{d ésbﬁéiy Qéﬁé?a‘f@é%é%%%rés%aﬁ%@gﬂt AMCH A gthen flow

seri al - para converters reset to z
thrpugheffaaﬁ?sa@ples@ single dislsipution m@m‘ow 124 anddleviouighgore of muItlpIe

o 88 g9 e R el S RAI S

calgocedritaineb20 sindesredargd phlletn2 brosisricilg AeRabakikadly high
converters 74 may be sent to a binary-to-BCD decoder

terigergiture, aicien %ﬁr%eécﬁh‘é'it@ﬁo'al\@a‘r%&)mayd@ tpsataskin the branch feed
Ilné;g?fiand Q’g%?)@f\ fq% 9‘%@@‘%’“”@@19 Z{g ﬁ@%}?eé a}%}aéggt to flow through

theBlIB-suppsessamt s!etgvmytdedlwpﬂizaymhmewtdaeyﬂtheebe &fjecteddnto a cargo

cor&ﬁgmr;@ c?r dﬁé?a,rg@g%‘]ﬂ ol acep)‘(;?gl [J%tanr dherehy suppressing and/or
exﬁ@drﬁim% a- fﬁé“ﬁeih‘d'/@rl cdiﬂiﬁﬁ egeﬂrﬁiegﬁ?ﬂgh@ﬁteﬁﬁﬁéraﬁﬂe%‘ associated

bi nar decoder. dat a
Wltbéhesarg%cwamelrao Qmwmpeueizm may be sent to the

PR3t 158 RN st SRRt RE R by g Bion systor
shoenin Fiy. 24daciodes 086 coRERNsS 182, oﬂf@%ﬁ@drﬂ@mhfga%rfactant and one
decoder 82 maly determne the t cargo that is

foriGontainiRg wase e, ewmplexfaﬁpﬂt@facgar& aaobe @rfparrh@arme@ |by Ansul

e TSN X
and/er afqi6b] The contdiiney 132 o0 contaien® bas yn®nbe @i presssre Jdigel, and
f|r con I neI be nnunted in, for exanple
iR 22 coPiNpg Sy SaTant ma D36 cosiosiaserasjstant BnighEach
corﬁéﬁl\é!f ﬁbeméﬁ( P@ éﬁ aBhy &%mﬂ% Fc'atl&ﬁ rvﬂ?ﬁé Cfr{a(ﬁ’{ 'nq%(r]:@ dZRM 32 via

crew wth ata r ate lon an
bragigpjeed §nes 186. T headvrgocih |feezi Ilﬁléhae1 26 nmyoseaumoblunareedshdt&ff valve

rmat |ea e of the_follown ncti

124 BB A it 82 2rk b W oW seBLBLTgelgn i distributon
maalfeiior24. i ShadistehRRIMAhERRSId 12a%he3bens fb@\ﬂ@@rﬁﬁ{dﬁ &tdRdvith a

| ocation; 2) enunciate a fire warhing, 1ndicating
firer sippEpsaamt @lebvfejvw@a/m &ahaying raemzzﬂeadets\)ery tide d&0e whivh may

type of cargo (i.e., cargo container 20 or cargo

pal |l et 22) | oaded into each cargo position for

enunci ating the activation ola fire suppr essi on

system 40 based on the type of cargo located in the

i nplicated cargo position; 4) enunciate the activation

of a fire suppressant rel ease control; and 5)

enunC| ate a fault or fai I ure of a f| re tenperature

-, . a o



sensors known in the art may be used. Thernopiles are

soneti mes associated with a packagi ng and/ or device
weawe/o¢sod shown) in which they are encl osed. H¢EUS2006/033518

packagi ng and/ or device case, at least to a certain

inclgdé St BN 24 T inhigigHalRl1 82 midhe papligyred to

receﬂbe SatfactEﬂf a@dgﬁ@fr@m tHeecdntaindrof 22 aew tofgenetdte reﬂf@ﬁhi e
be conpared to the conical beamof a flashlig

Supage%aﬂbﬂe@mcéf heyfogapseRRIgS$ANtAGENT MRy hemheeciqme&ed (e.g., via

|
purk R BB REF AARELE) S i Bof A By 190 and
shuiroff eablientS w therfire csypprEssayt delivedy devits 5<2flocénfedfovree either a

cardEHEHRITRE 65 Gha, CHEO A g R xR SR B PG QT addesirably high
hea€:- t?ereb?'éﬂx%prée%ﬂri@ and/SHeRtARITRAhG v ﬁresﬁrﬁ’c?/GF c@élfr@%e%&h heat

positioned over cargo cohtainers 20 and
cond@pgo pall ets 22. The tenperature sensor array 110 may

e 21" S5 R ABER A ROEH St obieoAivet

120mp¢cﬁed &t Fry 2519 comfiguratida génerate feamasiippreshapy agest stithe
nore _cargo contai ners 20 and/ or. cargo pallets 22.
locaigf epRB Tige sHePiessank delyerndeyice E2e 1o émﬁ@%aﬂml@'y embodiment,
r e
o SRERr 3! b o DA eE BRI .y be
flowdmsemiubiedtion withr tvoddis iblutioOmeaifolade 1 24 cathgothzona alngmr manifold

T I Y L

marfifold P2 ARRAS0e W ﬂ&w @@ﬁ%@ﬂééﬂd?ﬂmﬁﬁ 1R Brah@RIingYes6, one for

observation by, for exanple, an individual sensor '102
surfagtant aedpaedenges.Jeneach tiler suppressaniceatedaidsliversoence 52.

Eacf PSR T2 L R0 € snfeo PGS ol RISl

embb@lirgentsatheh atlivard), eurfacteaf Magrbepfn gdied o @uq/eﬁlf@élyﬁ?aented
l1nder observati on. H069 Wth reference to

nozzle 5§7SUQK7rﬁhé‘ha(§§EﬁQﬂ Bl é\aylmsamﬁah%banﬁ)llepated within the

? ar
nozil@{ﬁé%&éé% 1973% ncl’ Fr'ié/ 2]1]£n)r%d| %%)t iﬁ tcon gur egtant na
substanmilysmmmpbus axhanryer@furmgrmmwamn ear@lemges $né5DBe slibstantially

con%gﬂy Héﬁyj\ 3‘52@, ‘%]ﬁF y)eqaé)vy gregs%rurrree rog1f é’éﬁg’é‘g‘rp élnglﬁf@,piegmgs (not
shoWﬁ}nsﬁﬁ?&Jrﬁd?n & MdThbP8e %Hﬁfd he 143) A s tﬁ@ﬁﬁh the

er method that results 1nt deS|re con lguratio
surf@(ftaﬂh@oatedrﬁ@r%amﬂ &3, durhbies aiﬂoayn &leore%mtragemit ereggbnaerated and

aro 4RTEY YRRFBH 8 g o 5B B o) TSR e 2

expéﬁmamymtfnr@ anﬂﬁ?@mﬂbglr@tﬁly% h&an Harbby §u§§|’fé%§fngadrfo%r
i ncl ude a nunber of nounting hol es 114,

| eXt“’fQWS'?'@@ e firggard/pesprling the higk heat epnditiesnper at ur e
e, G2 g S AL A L o

use@tuyecblnerachmengmeaé coafbinationefir® daitédtionesesrh dnel firbe
tln% ase 112. In other words, the nmounting holes

Supaffﬁs'ﬁﬁ B ’Bfnae)h'ﬁélﬂ‘def% iregeippiicn Systamyto, umlﬁemgrﬁjﬂr@r

tem ;g@rllagj rte%e'ngli)??%ériiérrr]g@'a nw&gmgrg ma}? %&%ﬁgnéﬁﬁ%}éﬁg{g temperature

senspraddr sl icombimatipmsystaim maytfugher inckeld afirg algenmg system 16

t to observe i cted
and g gt & ofhs SopBrlRg ek rebisp dsdaayte
i nclude a heat sensor such as, for exanple, an
infrared thernopile 103, Iﬁ? | ens 116, such that for
a given height H, the ther le 103 will view an area
A of an object to be observed by the thernopile 103.
Since the thernopile 103 observes an area A based on a
cross-section of a generally conical -shaped projection
P, the S|ze of the ar ea A |ncreases as the dlstance

r o A A I~ " o s



fact that the tenperature sensor detects the average
tenperature observed over the entire area being

woebaenysd This may present an i ssue when, forPERERPNE)33518
a thermal event results in a large tenperature

suppiSRRE S Fpmine, W QbUR G LR Sy Gisant Ao 38R 120 having
onel drahore firR@igiprésHemt Slehedy duviedrszs the average _
tenperature for the entire observed area Ala | ocalized

hi §A1e@InfarinduereraioNNe BeM@se ot thedfirgi temperatyee sensors 14 may
Ser GRS, GRockieul oy R B RIRSA RIS col T ebniainer 20
or caogu palfetr2?. aldigmal rangthedfakltetnperatarebaesordd. megibe received by

the fGsti SynuSH L diften die. S & sighak i yo Gonial hafe 16
alerRY, 12p cABHRAS ANt érehl, A% HRITBAEALREE @R EAUndRdlrably high

y render "a reading that does not provide a basis f
templeeaturengThe fire glerting systele! @ maxautagaticplbraciivate the fire

supftgrs ARy oo BelEo g, kbal B el slalfrBl Fivgte te

fire BDpplassNSeerh UD manbalhabneathe fiR R gpRbskien Ses@at 40 has
102 observes a sub-area of a |larger area, such as the

beengstiypted, Eangp debvardiraspppipsannl atarial i the arga @pepigncing the
fire BPUpQRSTAITY ek efpedalife S PP RS S disiihion vgtem 120
andfenmeeorr mord Erecsupressenitaletieery2feviced/ 52. on t he cargo

pal 22. .[073],, Duri.ng operation, a thernopile ,

b b Ts Atnoubhiths vaa0dn o i asreBed B2t T pe e i
conF}thiS?i WP She BASHER ddiBtdiAg 1 BEARIR dribS@fehts Gis Cohtemplated

leld of viewthat permts’it at a certaln range to

thatanyi single dnsr ofdhargystemadeserihgdaherairemalyde ugpdhwithout the other

i . of ut 3 .feet or an area of .about .9
systefilieide 180k oLyt i o g AsReri L stSms may be
usetidogethat.ure in that area is 100 Fahrenheit. Assune

that a small fire occurs wwthin this relatively |arge

ar ¢81%8]d lwill heoaprampbimibipse skifed dp e aditha, weBus aedilcations
ond S8 B o M S BBRBbBhe ol gy oo
understoednfetahe irevention is hotlirhitedito the subjectdhitteradiycussed in the

BB Pl 85 A b bl s an

varibgemer ature of 107 Fahrenheit, thus al nost conpletely
over |l ooking the 9 square inch "hot spot” that has a
tenperature of 1,000 Fahrenheit. Such a snmall detected
tenperature rise will not |ikely be enough to indicate
afirein areliable manner, thereby possibly
rendering a single, fixed thernopile device at |east
somewhat unsuitable for nonitoring the tenperature of
relatively large areas froma distance that results in
a large averaging error. [074] If, however, an array
of nine tenperature sensors (e.g., nine thernopiles),
for exanple, is used to observe the 9 square feet
referred to in the exanpl e above, with each
t enper ature sensor observing, for exanple, one square
foot (144 square inches), one tenperature sensor of
the nine tenperature sensors woul d see the 9 square
inch "hot spot"” and woul d detect the tenperature of
that "hot spot” to be about 162.5 Fahrenheit. If,
however, the "hot spot" was observed equally by two
tenperature sensors (e.g., by virtue of each
tenperature sensor being ai g such that they each
observe only about half of the 9 square inch area) the
| onest tenperature either woul d observe woul d be about
131 .25. Therefore, by increasing the nunber of
tenperature sensors observing an area of a given size
at a given distance, the tenperature sensors may be

I T " .



covering the upper surface of the container. O her

nmet hods of increasing the em ssivity known to those
whawirngreor di nary skill in the art are contenpl BEBUS2006/033518

may be desirable to increase the emssivity via a

met hod and/or device that will resist degradation

b t.. [076] In the exenplary enbodi mnent of a

Wltﬁgﬁgh’%m@:ﬁ@éﬁsor array 110 depicted in Figs. 12-14,

the tenperature sensor array 110 may include the

nmount iNgomdifitibhiré adtddiibh andsirs sh?g’R%flsﬂir%)%téﬁnﬁ@ §ystem

102 nmounted in the nounting base 1 he nounti ng
COmRESING12 may incl ude a nunber of apertures 122

g 82%5?? rdg{je&'?g &%?eiﬁg{;@ﬁgggg % Sggeac:f %ge%yleg*r%lgw%gh temperature

assodiatedvit3an aren,tthe fiex dotelctol sesteatcomptisiagpi ct ed in
Fig. 12, the tenperature sensors 102 are arranged in a

pattern BCEPRIHHIRSFRPr SPRRESINGhA demaskaiigiggiensor array

te C.

oy CIUIES 16 FRERle BMAStahAS iMERRATON el tiaBH A B2,
102 arr aadicel alenrtnv@sys:tem asddcaEted gvmhdhé|tgmpatatoresseril§m, the fire

TR A ST MO b7 omparsr
det Sechiah dreraehs apiniharRIA HSE oR dran e igh

32. [077] As depicted in . 13 and 14,
terﬁ%mmrat@esa@ﬁg@a&dmrgh m@/am andanged in the

11 or g oo P Acl PRI ahRSpb IR PR by he e

c onbontedlipamebbeiheonfign@daoureecivente Wardilg skirfdr Hes a
r area than if the tenperature sensors 102 were

| ar
eac% ?'éﬁ’ HHRPTEESIOReSYSiam canyprising @ ire W@ﬁsﬁfﬂ defigery system
I

oA RIpRALR deteest s M Thiesdff 2beft 6B ™tg aSsociated with
the[mm@]snrgblydngh temperatine. exenpl ary en‘oodl ment depi ct ed

in Fig. 13, for exanple, each of the tenperature

sensors 102 may be arranged at an angle (d i, d2, d

, d42. The qanebid&lior BR¢a@R i RPefdih $K tembERm rk%n@B%ﬁ'ay

of the other tenperature sensors 102 an from an

COrppisRiyd Mrality s twnpﬁra{éwsmg)de‘heemunﬂlgmgd lha seonitb? the

tem i SiBlinfth Bhod el TR BRASE 3 e For

exanple the angles di , d2, d3 d4 d5, and d6 may
n Lrom ahout 1 degree to about 60 degrees. For
aﬁpT igation of claim 2gwhgrein B tesppreratirawenser array
I'ﬁ .
ot avgg?%“vg's?%e? e el Besprdtalle B8 dhyingp s assoctated
witlRéfeebaseng to Fig. 14, each columm of the exenplary
tenperature sensor array 110 of Fig. 12 may i ncl ude
tenperature sensors 102, each oriented at an angle
(a-4., Tﬁ&coﬁi’omé’t?on é\":‘olal?rpg Wherdih & | '
fromthe an? he ot her t%mereapﬁﬁégﬁggﬁgég?%%&e sensing
deviggs ig agisoeia Qﬁ)Wlihﬁh@bas@eucleﬂmmum osertf dne gampgrature sensing

oo g g EEPh a5y b me s el anl

wﬁfF:Hsp@camJﬂh%, b@égéitgﬁrg@h faf1r |t oﬁ§ ’othlesrqgm p%'ﬂéitu?é’ Q@MS|H§ device is

Or'err@‘i’(ii"”t{?ée?%e‘gﬁ@ﬁ%%% axi s O r espect i veI y. The
exenpl ary tenperature sensor array 110 depicted in
Figs. 12-14 may accurately nonitor a relatively |arge
area, such as the top of a cargo container 20 and/ or
t he upper surfaces of a cargo pallet 22 by virtue of
its large nunber of thernopiles 102, as expl ai ned
above. The arrangenent and hﬁﬁber of tenperature
sensors 102 may be different, and the configuration of
the nounting base 112 may be different. [080]
According to sone enbodi nents, the fire tenperature
sensor 14 may |nclude femer tenperature sensors 102
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be different. [081] As shown in Figs. 15-17, the

exenplary fire tenperature sensor 14 may include a
wOorRwin2mee base 112 havi ng a nunber of apert ur eBCI/ER20H©033518

nounting the nounting base 112 to, for exanple, a

car a 32 of a cargo transportation vehicle, such

o are
as % cHigeembingtian of SEIMA whareldhgediality ofitgmpergueneensing
defibes i+ BrbMRRIHH HipeBifbhalSudiinatalTBURJifb oftnk temperature
sedsihfelavigpsanoritdrata porsion otitte dfezythbhat leasbandtbgr of the

col |l ecti vel ni;tor .is optimnm zed. For exanple, the
terRgFaldrefonsng Bo¥ies® Aaa% B0t MGRtabout 1 dogr be to about

60 degrees. Referring to Fig. 17, each colum of the

exenpl ary tenperature sensor array 110 of Fig. 17 may
i nclbudiha epmpbination of skaiady, svhisdein eanttofdhe demeeratureasensing

I aj_and 2) th varies slightly fromthe angle
aefRe FadBlard P hltigh PRine @obtnsor s 1027t or “a i ven
col um of the tenperature sensor array 110. For
exanpl e, the angles C and 2 may range from about 1 i
degreel heocaipbination ofispimes whepsh) tha terpgestire sensiem geyices are
co?@%ﬂ%ﬁéé%eﬂgﬁmﬁﬂméauéahpﬁhy fewer tenperature sensors

r ‘exanpl e, € tenperature sensor array
110 shown in Figs. 12- 14, may be used, for exanple,

in pLtuatipon i.n ich the area to be observed hy the
| orBerHid cambliation Chelaly 2 FHre ndhe B SBA T soneiga dovices
compﬂfsgr}ﬁgrrﬁ@pi@& vertical distance) fromthe

tenperature sensor array 110 to the area to be
nonitored is relatively close. For exanple, sone cargo

contai-ners 20. have ei ght such that the upper ,
ur Pacd o RimalER of RS Wi SBghp Bass i ERE E pluraty of

aperlRls sifigueddRerdceive i l¥8st driketeitdird®irs SBASIhg AR,
110. In such cases, a relatively fewer nunber of

thernopiles 102 may be used to effectively nonitor the

ar eanof ner: C . i ne

o 302 TSR B RS S S OB Lol sucn
thdtaaehgifiies ternpéatee ddmingpdeviced Btaimedysd that bach &Wﬁﬂyerature

from teqperature sensor array 110 than, for exanple
SepHB0 SEMISE TSGRHEE LOBPSE IR IO ERORITRT 2blpashg Rprion of the area
diffe?&iH fromArioREIS; ving a

Irelati?/ln(gly highg?ﬁﬁg E?Q% t é%ﬁ%%%%@?g%oz may be

used to effectively nonitor the area of the upper

surfac of the car al let 22.. 08 For .exanple, a

comidr aneerbBRafish F PR 1 briegeiniiBe fmefardie Sanspi cBmprises at
Iedsefmﬁftéﬁfféﬁatﬁ@Wﬁné@%vicé@f exanpl e, four tenperature

sensors 102, such as shown in Figs. 15-1 7, may be

used for nonitoring the upper surface of a cargo

coni, e APt AR5 0 BB 4o paprics o

leamk 861ibmpetdtird sersing tievipes.at ure sensors 102, such as
shown in Figs. 12-14, may be used for nonitoring the
upper surfaces of a cargo pallet 22. O course, the
numher 18RAHhERIEETBREIRh 1t i\mé‘?éiﬂttHégerfngrca%r% of 8bmprises a
a fire tenperature sensor 14 may be déterm ne rougw
devicatfondeterpimingréve ambimt bsmpenaduredn thevicirgtysdfithé témperature
the art. [084] One or nore fire tenperature sensors 14
© "be mounted throughout, for exanple, a cargo
aircraft 30 cargo area 32, and the nunber and | ocation
of each of the fire tenperature sensors 14 may be
determ ned, for exanple, by aircraft engi neers. Each
fire tenperature sensor 14 may be configured and
arranged to nonitor a defined area for excessive heat
i ndicating a potentially danéﬂrbus condi tion and/ or
fire. [085] Each fire tenperature sensor 14 nmay send
its output to the fire alerting system 16 via, for
exanple, a digital data bus. The fire alerting system
16 may include a fire warning conputer 24, which, for

o o - Y o R " s o o o



systemor a fire suppression system nmay automatically

be activated. [086] For exanple, according to sone
wez@motmry enbodi ments, each fire tenperature BENBEs004/633518

may nonitor one of two variabl e baseline anbient cargo

meatamaau”% t he ambi ent tenperature of the
car 48 die-cambinalior of plaim;d: whereinzg le@tmetqféhgft@mﬁarature

sofilo SITL ol SERRLR il LA LAN BRI o
orthegsmaldo tde hsayetwhg@m trm andls rafigys famnabait 1vdhegree to about 60
d Eredeternined differentials in these tenperatures are
€ct ed during ground operation and/or during

in-flight operation. Mnitoring baseline anbient cargo

tenmperatures may be desirable, for exanple, because

t hel ér JMQrehlpetl@m of elaim 1dombegeindhephile Taagesfonmapout 4

e.g., in Alaska during the wi nter)

gﬁ% %P0t émg?zd%%m%%%perature of sonme geographic

regi ons may be relatlvely high (e.g., in Arizona

during_the summer), so that that nonitoring a S|qg

fi xd6- JAeFIMRRINaLHEN ehelairesputhgreindherbgre is Bsmed o ralgminum.

uni ntended triggering of warnings. On the other hand,

in-flight operation tenperatures nay not experience

nuch7t dineescanbinatiomof alsiron, whessth the firegleotireg aystem, comprises a

thetflre alerting system 16 may be configured to issue
CO?W%f%ypes of warnings. For exanple, when a fire

tenperature sensor 14 (or any one of nore of its

tenperature sensors 102) detects a tenperature T 1

t hafl 8x d&edrabisation ptelain @rpbeseintee fitg alertingsysgjemuia¢onfigured
o el e Bl B RERES EA R st rapice

tempelatataeensingeddvicamry condi tion. V\hen on the ot her

hand, a fire tenperature sensor 14 (or any one of nore

of its tenperature sensors 102) detects that the

t enpgr ai,dr ; h r

i ther o mpiBaiGBF T 1 BEBEI AL AR Yetoh™ configured
to gorepatectemiperdtuwte firiferraatioratedededcfoorithe e@knberaw@sensor toa

rorPReR ey ReraiElioany deiiine yna S 0mE breeUdIarPRCG
tenhRSrBRIradesBeidted Rith BGOBFEaMar Ni ng may be triggered,

whi ch indicates an alert and/or energency condition.
The tenperatures T 1 and T2 may be indicated on the

coct ¢ precmandfin pEeieind, ShREaThe o Sefing iy is configured

to coraparste mpraRird ynfeghatic RCBIVEI FRorB URG t&RpERiu r%yé;ér%@r to a
or a fire suppression systemmy be autonati cal

reference dewgeratsanedgterming whgthpg thrrsiisa féméwtmm temperature
se ects of a fire suppression system 40. For exanple,

Fig. 18 schematically depicts a cross-section of a

cargo aircraft 30, which includes a fuselage 3 1 and a

car oor 33. to sone npl ary
crvabi ThRCorhinafd ohelalhr QoS 1 GrcnPHing sisiemgomprises a
flreSé/léﬁnﬁ@dW lht@P'WHLﬁ‘elrf 115 fﬁ’é%‘gﬂlﬁg én'fdu'i %%pﬂﬁ&ﬁ’r%@% be
ivery system 50, including a ev ce g

progéam f@gdemmfe aslop@‘ru@sead\typwrmf Gargo smitigssociatedsyith ¢ine area.

60 for delivering fire suppressant to a fire ‘

suppressant delivery device 52. [089] Referring to

Fig. 18, a cargo aircraft 30 may include a nunber of

cargo containers 20 |ocated on a cargo floor 33 of a

cargo area 32. Although not necessary to the fire

suppressi on system 40, sone exenpl ary enbodi ments may

i nclude one or nore fire te rature sensors 14 such

as, for exanple, the exenpla fire tenperature

sensors 14 described herein, which nmay be configured

to detect an undesirable tenperature rise and/or fire

that may be associated with one or nore cargo

contalners 20 and/or cargo pallets 22 [090] The fire

o e . o~



suppressant delivery devices 52, which may be nounted,

for exanple, over each cargo container 20 and/or cargo
w@aiorer7682 (see, e.g., Fig. 19) may include a POVEF®IG®3518

and an extension device 58. The nozzle 56 nmay be

configured to penetrate, for exanple, an upper surface

of &2cdih§ocarabinatior of oRimdn furdiRrconising Hie aldaast ona fire

v 1Al .

suBReR A AR PREI IR o st ar iR ARl g ggpnipamorices
ledst bae ©fpmitegambecstbd Veay ahelvare ardod-aenatdrefozomf | gur ed

to be stored in a retracted conditi on when not in use

(e.g., as shown in Fig. 2 1) , and nay be configured

to bg eHLasRbinGRol of cRIM SN WMréiR thé Sire 2dppr@dEhRelivery system

activation via the extension device 58. In the
compisps arfirsieetvainge nostairdng atsedfactartiagd.a s&cantdedrgaineheontaining
ext ensi on device 58 includes a scissors device 60

ee, e.g., Figs. 20 and 2 1) . According to sone
enbodi nents, the extension device 58 may be a |inear
actuator (see, Fi ). The extension device 58

. 0., . 22
may 2fn c'ﬁhﬁ%g@rabiggﬁg@ of el,@?m_i?&u wheyeipdh sudaetany campeses at least
onBFEHEL B €249 AT SBPH HER Tk BoPR ces
contai ner 20 and/ or above a cargo pallet 22. The fire

suppressant del i yvery_deyi nozzle 56 may be .

ConfPgUMEarBbipploR Bf EIRlm 23y uihcseip e g35 ComRriseg @ non-oxygen
Caﬁgﬂb@k@gr 20 and/or to discharge fire suppressant into

the cargo container 20 or onto upper surfaces of a

cargo pallet 22. [093] Referring to Figs. 20 and 2 1,

whi ict _an_exenpl ar nmbodi e of afire

suphped T8 oraBRafAT I adint 25" BBCHTRdhe Bhs BonResatgast one of
“ardgtel avehitrodewi ce 52 may i ncl ude an extension device 58,

such as the depicted scissors device 60 and may be

nount ed over each cargo contai ner 20 and/or cargo

pal bet Lt . (. . .

el 20ers 8t SEERLh 23, whihan 340 RIS R ARin b rrises o
copasibpiresidant tontadxanpl e, in case of a fire or thernal

event associated with one or nore of the cargo

containers 20 and/or cargo pallets 22. For exanple,

theoBi e iREAGbf & tm?ﬁggﬁh@?&h%ﬁﬁég?m c@ﬁtafqeg%g)mprises a

overhead in the alrcraft age or exanp
pragsdreavesseht i ng structure 64, which may be forned of

extruded angl es and/or beans (e.g., alum num angl es

and/ or |-beans). The nounting structure 64 nmay vary

depgadimhg dtRRBinktien b B1BIrA28¢ HhaPeiAtd plébstire vBSsdl comprises

vehicle or a storage facility) and may be specific to
aluppjBumnysRLUN garkes fibghd/ or si ze of the cargo containers

20 and/or pallets 22. The nounting structure 64 may

attach to a base of the fire suppressant

del BOeThdeasunaisinafiory beclaird 235 wheedih She fies SWySpreasiresdelidery

and/ or any other desired attachnment structure or
Sysrt%wwpnflé@r@p tagravidediow eorapnicationdiatwres the fissteindesecond

coﬁ%ﬁﬁ#@%ﬁaqﬁegﬁﬁivery device 52 may be configured to

extend downward, for exanple, via an extension device
58 when activated by an alerting system such as the
firg,detection system, 10 scri bed previously herejn,
ol ¢ Rbugheraar gl GAe SBn ihae e e Sumrrésagtiagivery
syRIEmUSHApNEd QB aSIUSHE Mmah¥Sldam oS &mMUn%di?éW@!th the first and
activation) and/or in conjunction wth other fire
alerting systens. The fire suppressant delivery device
52 may be stowed with the extension device 53 in a
retracted position (see, e.g., Fig. 2 1) , for
exanpl e, while not activated33 provide increased
cl earance for cargo and/ or cargo personnel noving
within the cargo area 32. Wen the fire suppressant
delivery device 52 is activated (e.g., when respondi ng
to a detected high tenperature and/or a fire), the

oy - o~ o o o,
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for nutual support of the pivoted link arms 7 1, 73,

75, and 77. [095] According to sone enbodi nents, the
woewzioz7ed® nmay be held in a retracted and/ or hPCT/ES00E33518

position by a detent arm 89, which engages a depressed

area 9 1 in a detent cam 93. The nozzle 56 may be
se¢Qiift FRRipkErs and & RaZale indiove rampnuicatinsn with ke at kpasbone,
nwﬁm%gﬁne 95, which includes two frame pieces 97 and 99

el d together by franme bolts and spacers. As the

pivoted link arms 7 1, 73, 75, and 77 extend, the

noz&%e 6 is drivyen to an _extended and/or vertica
i

pos e\ﬁ%{vblﬂavorés?ﬁﬁafraﬁ aWesFin gha pezzle Theohiigyed to

_ _ ! tical. o

o2l ARS8t R AR L6 on i g
detent nount 105 and engages in the detent cam 93.

Thi prevent..t he. nozzl 6., fromfol ding or : ,
J acaRn ERGBALYR BadaTR g RBtnes Smsnsng f Sigsion device
assididted vatHCaedfLR) hdieh 8 eXtersicREERiceH tohfidRed T fhove the
nozzle 56 is hollow and provi des a passage 107 for
nozzle.e suppressant delivery therethrough and may incl ude
a swivel port 109 to accommodate flow of fire
suppressant to the passage 107, so that fire
supp4 eI bardontzinatien detlaine B8dwhbreinitie tRienpRSEgAcel@dmprises a
0 a.cargo contaiper 20 and/or a cargo pallet 22. The
m 2IM§W§?@%&Sﬂﬁ¥Wﬁde a piercing end 110 configured to
penetrate the upper surface of a cargo container 20.
The piercing end 110 may i nclude a hardened edge 111
f or ded Toe, conapinatiempl daine 38pbwherein tHeextensionadevice comprises a

%§¥ -Lal . Aircraft .cargo containers sonetines
pn vgﬁé@&é?é%gf%’ llqe&ﬁﬁcgﬁﬁ@e roofs constructed of, for
exanple, 0.032 inch to 0.040 inch thick 2024 series
alum num The nozzle 56, for exanple, may include an

i nt 8% dhegombyivationokelaign 81swheein thengzzle compaiscag tip

' t I Lj f ' f .bybbl es. for
coffiiielo SRRkl baEl sty i BEARZR SihiRag g lppressant
agdrd ictordn greaeseHind docbamiedat e ei t her a si ngl e- conponent

suppressant agent and/or a multi-conponent suppressant

agent, which may be m xed, for exanple, within the

nozgy eTRE Bhhatich SELIAINERY, fu%%r BofrBligi Cé?{‘éﬂ]eﬂg{on%%vice

and/ or delivery onto a cargo palle PEST exanple,
asgoginted wathdhe rezzlepivhaneiaithe tipfis c8ofigured ito pendtrateuipp! barrier as

' d/ ly | f livering fi .
the Filori 0 BetE 5B B novele et Gip i udiie Claissbiagoe fire
supppessmt adent B&Hhd the bap¥r! € 56 may include an external .

collar 115, for exanple, which serves as a nount for a
cargo container limt mcroswtch 117. Wen a cargo

co [ 15 he r . the nozzle 56 tp a
suf z?c?@% tcaﬁ‘et{)“?%qq‘o&;}flﬁgyﬁ@i ‘?ﬁs’%ﬁﬁ}% JE PP %SS@@? defivety
sys@himmm?ebmlT;Xih@ ao%ar g?nf_tgmé@itcg Bté i ?owtdaﬁminhﬁkbtion with a
m Croswitc may be triggered to termi nate power to
SUp[p%oﬁ%pes FRE L08R SuRply g92%i ce notor 66, and may
open a valve (see, e.g., Figs. 23-25), which allows
fire suppressant under pressure to flow through the
noZz39.eTh6 cambiratiom ¢fiaioad@ovkemriathesire 2Uppk&33int Helivery

he nozzl e 56,does not e unter a cargo container 20
SySleiR R 6 AB i PEoTPADETY I Bow SPRBH G Calpo M ibHgP Ersteand
secohti ehtaAnsRAUiEs n@@fl@?wﬁ@ﬂéiﬁ{tﬁ’@ ix Q% %rrcta% iCREIRPAMtheEN the first

22 in that particular cargo |ocatio e extension
andigrGard SWtainers armthenatdeast ena maaifold. i ts ful |y
extended Iimt until a full-extent Iimt mcroswitch
118 contacts an adj ustable contact 119 (e.g., an
adj ust abl e eccentric contact?ﬂ‘pomer to the notor 66
wll be termnated, and a valve (see, e.g., Figs.
23-25) will allow fire suppressant under pressure to
fl ow through the nozzl e passage 107 and fl ood an area

underneath the fire suppressant delivery device
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device 52 may further include a limt mcroswitch 117
configured to stop extension of the |linear actuator
wa2m7ekmsm t he piercing end 110 of the nozzl e 5BCTEHS2006/033518
reached a sufficient depth into the cargo container 20
~ to allow fire suppressant to be delivered to the
interior of the cargo container 20. [0100] Sone

noftiua T8 g PEeRAReGEERR e B bRy fepupy

sysieat corptisegaf lebst wpmaaisiastin flow doprimaxizatibe with theffiest and
suppressant delivery devjce 52, such as descri bed
SepIEreNtamers é[]@l@ Re7zlg |n.(féovg Gﬁmﬁ@ﬁorﬂwg? theat legat two
m 1%?0%"\/\/11%9% e BE|d4RE v %ﬁ'fﬁl’bﬂfé &fﬁnﬂfi’sé@ Wt QERREIds each
evi cés and/ or nethods and/or in other environnments.
coRligured i@ popgsaone whthebsuriesdanttandinemgassto thaynikingnarsa, and
and/ may. provi de a | arge, cooling effect, thereby
wrtfiip dhe FnB i i¥ et Gt RBrEBhe 1 r e Suppr essr on
system 40. The fire suppressant may include a chem cal

knock-down agent, for exanple, in either a gaseous _
andfdr Therearahinatien poelaim i wheremythe fipp eertsolanegkis configured to

cisPR QiU R i b Ancb A Ta 8 bRy F6ttve spimn wee
assisdiateeneith bo aldrg slystetn etaths iformiatfors xatnbeatiodyand temperature
substantial |y preventing the boiling of the foam agent

InfRiMafon @SsqsHItee Mithah CRIIOLTHE- f 1 ames or heat. [0101] In
t he exenplary enbodi nent of a fire suppressant
di stribution system 120 shown in Fig. 23, for exanple,
a f damissygtermsionptotaciing cargy, the o@bdraicoetprising
contai ner,k 122 (e.q, . & pressure vessel). The contai ner
122*%@@@'“@%??(‘@&%[3["&1’%@ e, from al um num spun
car ppRakt 886 cfgodlimier suitable material (i.e., when
container 122 i's a pressure vessel). The foam
suppressant agent may include, for exanple, a

sur f,ac t V] olg L.l an ) d.an _aeratin ,

gasdrsdorRathel i L5 mnd e a i Ae G coprises at
leaat 0A8 obh cHngw coatalietamd &reargoxgdliie, the foam

suppressant agent may be aerated with a non-oxygen

carrying gas such as, for exanple, nitrogen and/or

ar gan, -ni = t f Lar

ar o JERCRTHR oF ot 47, WAL ATHE ol (BRBRY R upper surtace of
thd aideastsoneARBED uflit. Accordi ng to sone exenpl ary

enbodi nents, a foam generator may be provided for

generati ng foam suppressant agent. For exanple, the

f oa r i i i

Shouns T o a2 e ek pB AR poRel is located above
thef atdaest anecaygotundt. coni cal screen, thereby generating

f oam suppressant agent. The surfactant may be altered

(e.g., chemically) to vary its properties, such as,

f or 4examel stdrh Bf ¢iHHORI, WhBHY 1B P48t BHheteRgo LRIt comprises a

optim ze the foam s properties for its intended use.
plurglity of capaetnitseand iediempearaiiie sgasoramprsasaa pturality of

tal : f . er

torh i ofARISEnRls, dero Mach 61U ARG P B SABIGHH S ocateo
abbwe aerspgitive anesofitpeeadjsunithuti on mani fol d 124 and

t hrough one of nultiple branch feed lines 126 to a

fire suppressant delivery device 52 positioned over a

car i I I ' ' :

o rdoe e ST o AR RRE NG ) Slot SRpEHRGS LR Coffprises at
leashane safgovedntainep &ndwy |émst loneataego palléthe br anch f eed

line 126 and nmay open, thereby directing the foam

suppressant agent to flow through the fire suppressant

delivery device 52, where it 3%y either be injected

into a cargo container 20 or substantially blanket a

cargo pallet 22, thereby suppressing and/or

extinguishing a fire and/or cooling any undesirably

hi gh tenperatures associated with the cargo contai ner
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mani fold 124. The distribution manifold 124 may be in

flow communi cation with a fire suppressant delivery
wa@lewi70z768® havi ng a nozzle delivery |ine 130, MN/Uk2006/033518

mayi ncl ude a shut-off valve 129. The main m xing

nozzl e 132 may be configured to receive surfactant and

gas fromthe containers 122 and to generate a foam

suppges{an e eF=108 : t ;

be g’?hveye%ly 2 e. gf,d%/'ﬁ'a‘ﬁdunplrﬁg Qt{lﬁ?%ﬁé‘gﬂrs?g%ﬂbemre Sior s
loddited abbvd trenatteast arlalcdrgéd comibihér and) bt kaet ded seesnd temperature

line 130 and, shut-off valJve 129 to the fire .
SegsydP i%%eé%‘{’ ageve \%r'?ﬁ' 9{ '&é§€ e sargoRaebviirsin hetfifet tegnperature
seRSEIIDRINE RY/er BrAuEPSHIRPUE Al Lt PBIIRBAY MmBerature

fire an@?%r unde%%?gb‘y hi gh Hgg§, t hereby suppressin
seas@l or extingui shing the fire and/or cooling the high

heat condition. [01 04] The exenplary enbodi nent of

fire suppressant distribution system 120 depicted in

Fi 9492 Hessystéthi (f Wiaih 42 varestelrathe fire 30ppradeictsSRMEmM comprises a
agent at the |ocation of each fire suppressant

firgiayprrepsadalaliverysdevigaconfighres éngpliver fepsuapinssent tojpe area

as&&&ét%!d'\ﬁi’ir%tﬁezéndé&?f%bg%pﬁ'tgﬂng%réttlféaC.t ant and one
containing gas, nay be Fn Tl Ow conmuni cation with two
distribution manifolds 124 rather than a single

mani_fol.d 124. Each container 12 i ncl ude . :
U ELo e SR 3 1AL, AP aan TG SHORTSRRANE dplvery davice
conﬂgmseg al fbZZ O¥h@ ARTEXR A6 BBVILE CBNfYGrRIBRAbVd tHfivozzle.
126, one for surfactant and one for gas, for each fire
suppressant nmaterial delivery device 52. Each branch

ling,1 i ncl.u hut - of f,. val ve, 129. According. ..
o Sdnd enmsir it iaE A B mE e e et » i oipe te
configretiad penbirate A% UbpERSUTacy bfetAk el 16t ohe daPgs WA and provide
. that a screen 113 (e.g., having a conical shape)
firg geppressantimaterighte s iteronidae gélepst ope sargaunit.,
Figs. 2 1 and 22) may be coated with surfactant in a
substantially conti nuous manner during activation, and
a gag. Mme dHestaemloschaimi 42,lwheremstharfir wldrtingmystenficomprises a fire

relatively lo ressur.e froman annul ar ring of
a'%@é% Fﬂ@?“@{owwgﬁ%uﬁ'ae fite g g GRINpYEr i5,50Tiglegd fq)be programmed
to IdRALIRCA RRALISA BndATpE B8 cAZDSEHL. L hr ough t he

surfactant-coated” screen 113, bubbl es of foam
suppressant agent are generated and are delivered via

th : th t aj 2 d/ or.
ool Pat Aot dRebter SN B0l Stefri Ui h iy
terhpafaturenfysebiatsd pfth eFsarea, BedfirardRgtiotosystehndniiting:
fire and/or cooling the high heat condition. [0105]
AccarlBiMpgrailtEnperRsa) commuisingatempetaiuresenses asyaytooniigured to
redBe Renpisiatlirk 390G lion BRSoGXRARLEH af a?§ ination fire
etection syst em andoﬁ"l re suppression stem may

i nchdile aterfing systeheassoviatey switnhtGenmpechtued Bengorf thefire altering

tenperature_sensor system 12, which may include one or
Sy$igrLbsInY &opligwedddp peeive iygraation frepethiedapnesatusn sensor and

. ' r i | 1L i . .

9o RS B b NET ool off i Al E RSl S Rony33rah et Sootated with
thenargaabnd i ncl ude a firesuppression system 40,

includin fire suppr.essan I Strihutjon system 120

o Pre Bafetpars 2eppoiateift ehin Attt udcliedts contro
pahdl. bdifd hfidaret N réRaVAHORarRg sRinallor e of the fire

tenperature sensors 14 nmay detect "a fire or an

undesirably high tenperature associated with a cargo

contai ner 20 or cargo pallet 22. A signal fromthe

fire tenperature sensor 14 may be received by the fire

alerting system 16, which nﬁﬁ%%end a signal to the

fire control panel 18 alerting, for exanple, a flight

crew, to the presence of a fire or an undesirably high

tenperature. The fire alerting system 16 nay

automatically activate the fire suppression system 40.
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and variations can be nmade to the structure described
herein. Thus, it should be understood that the
WO poogfozicomn is not limted to the subject mattePCT/US2006/033518
di scussed in the specifi cation. Rather, the present
i nv n|S|nt over i fications an
var |%§u SSYREAT qe%§ A$ §rein tfeqﬂ\”}P&ﬁ%tPF%?‘?%ﬁPrﬁftaé/ comprises
a pﬁleﬁemql oftenipiaturé SeBsing desRES RoRMGH R totrAsn lfdf%hé Irl%m perature
nprising: a fire detection system configured
'nfa’ét‘@f&n afi;ﬁ%'ﬁi@@lwl’&tﬂh? 3iBgh tenperature associ at ed with
an area, the fire detection system conprising a
tenperature sensor conprising a tenperature sensor
arr &%. ot smmmfmlm@ewtertamnmertemeﬁaturé Qérliﬁiirle@lféy comprises
associated wt R‘ H o? ea, a,fire alerting syste
a haseq wingreln te phiraliy é@fﬁe@r@éwﬁé%m@ew%maﬁ@c'awd with the
bagéerting system being configured to receive
information fromthe tenperature sensor and generate a
war ni ng si gnal based on an undesirably high

conBPol ST EE SR 28 "I R HE P AL T dprnRgpiure sensing

desigss Bassdrmtbd Mﬁthctﬁ@ttfa%le d@l@ﬁﬁthatbﬁt' IQQS% b%é%gmg%rature sensing
receive . the warning % fire suppressi
WF

devges iswritpd i aﬁ@r@le B r@ﬁmﬂ’fé@ﬂmbamthatdnffersyman angle
I st. O re suppressan
Wi 38R S 16 e BaBE QU N e e aG etk e el S EN pyice i
orlemmfdemﬂt respectto fhbdasenbi nati on of claim 1, wherein
the tenperature sensor array conprises a pI urality of
tenperature sensing devices configured to nonitor the

te r r
IO Tl A PR 5, SRR THE DI o bRy ensin
deyees isrorigntey \Att’fbn'pspscﬂéo dhd hase suble ttmtratﬂdmst pinerdaflthé Yemperature
ture senS|n devj ces i ted with the
L R S S AT ey
tenmparafire tsgnsingt RIVRRIsAIdHshGAGhHiRgG, devi ces i s associ ated

with the base such that at |east one of the
tenperature sensing devices is oriented at an angl e

W :ﬁ8 : g@g%&%tetng o[‘ E@irﬁ%m&%@‘ i ?ei Y E{f%h%g%{q]p%%éﬁrgtgqe&smg devices

monidorsea poddion cféhsianga.device is oriented with respect to
t he base.5. The conbination of claim3, wherein the
plurality of tenperature sensing devices is oriented
vvi tédgr e of
roy oo aoiennol QR whFoln 48 torfbelef Rl st g de eSS are
corﬁlgesed teadetatt in&asetd eeuiatioay. of the tenperature sensing
devi ces does not nonitor. 6. The conbination of claim
5, wherein each of the tenperature sensing devices
Tor0.0TRe @yBRH bPBARA S4NGNBFEAA thd tertbiera deRles
claim 2, erein the tenperature sensing V|ce are
conpiyiige termepties.det ect i nfrared radiation. 8. The
conbi nation of claim2, wherein the tenperature
sensi ng devi ces conprise thernopiles. 9. The

cordA.nahé eystetn of elhith 85, Wherdih thd basdasmaehipas |1gof apertures
n%l ur(Je of apertures confi gured to receive at
conjgere WJ@P%W@@ laasi onedetparatdre sensimpeeyisebi nati on of
claim9, wherein the apertures are configured such
that each of the tenperature sensing devices is ained
so Ghatheaystetreaipaaiat 61 pwhersn g dparitwesr=26 @o¥fgured such that
ah(gg}e ture i.nformation fromat |east a portion of the
cach AdNGis WB?@%W%%H%%W%?S Sraimes &%th@éeashﬂ@ﬂeef%w@geensmg
devices. 11. The conbination of claim1l1, wherein the
tenperature sensor conprises ? | east four tenperature
sensing devices. 12. The con% nation of claiml,
wherein the tenperature sensor conprises at Ieast 36
tenperature sensing devices. 13. The conbinati on of
claim1, wherein the tenperature sensor conprises a
deV| ce for det erm ni ng the anbl ent tenperature in the

Y M o o o — Y



sensing devices is associated with the base at angle

W th respect to an axis orthogonal to the base,
wob@re2isod he angl e ranges from about 1 degree POI/HRING/033518

60 degrees. 15. The conbi nation of claim 14, wherein

d anges.from about degrees, to _about, 27 .
oG8 rBREVEs (el o R on o 8 2551 & Pofliter ¢4 théanea diferent
frohaaeother bptHEE miYeraluvesBhEThg HévickBe conbi nation of

claim1, wherein the fire alerting system conprises a

conmputer. 18. The conbi nation of claim2, wherein the

firgaakertd [ j to |t t he .

t o2 At or ST oS P O e bR BllY Sindat@omerises at
legst founltemperdtuteesaresing dediceensi ng devi ces. 19. The

conbi nation of claim1, wherein the fire alerting

systemis configured to conpare tenperature

i nf ' j f ot :

of o o b O P ARSI reP SARET cbfhiies ot
leagh36 fervperaibieysarisifty devipes.at ure associated with the

area. 20. The conbination of claim1, wherein the fire

alerting systemis configured to conpare tenperature

| nf 65 MTheystarh of ERIMITN MHARSINtREREHBEHt8reS§8RDF chfipfises a

nef?rence tenperature and determne whether there iIs a
deyige fer dgtermini thergrebigntitesnperatie in thelvicnify of the temperature
seffybi nation of claim1, wherein the fire alerting
system conprises a fire alerting conputer, wherein the
fire alerting conputer is configured to be programed

to Ldentif | ocation _and type of cargo unit
as s@@i Thelaforn Of ﬁ'é"ﬁ%éa. réifos |W%£ﬂ"6‘h teypperangm sensing
deviced 4" 4J30GitdRithhE Bakb &t %bﬂige\lg;ﬁﬁ r%‘;%tci ’(t)cfn gn axis orthogonal to the

suppressant agent, wherein
basg, yiraseindhe angierangesyrins eboat 1ldegsse tnabaidt 80 degrees.
nitrogen-aerated foam and an argon-aerated foam 23.
The conbination of claim1l, wherein the fire
Supp7.eThamysiéeh of Sbim BB WhBTSIR IS bAGR r%nté;é& $fom about 4 degrees
ontainer containing a surfactant ahd a econg1
fo A f8gre@nt ai ni ng a gas. 24. The conbination of
claim 23, wherein the surfactant conprises at | east
one material configured to generate a foam agent when
m @1 Whe Bysteen ghslain? 55, Wheralntie basé @ fopieal FiammBum.
wherein the gas conprises a non-oxygen carryi ng gas.
26. The conbi nation of claim23, wherein the gas
co [ of; ' 7. The
corbr s SRieh PP Yaf S NBILAD e e MM R SBtert Sopiees =
COM@RHpr.i ses a corrosion-resistant container. 28. The
conmbi nation of claim 23, wherein the second contai ner
conprises a pressure vessel. 29. The conbi nati on of
cl &i0n PRe syéterebiclh r ' - i
yét nesn \ﬁﬁé#&%@?ﬁ’é}ﬁ%leﬂg@l pén a)tsﬁ is configured to

al uni num spun carbon fi ber. e Co

moRifeyithe Jemparrivia infarmationrreceivep fross each dbtheveluyality of em

term j . . provi de fl ow comuni cati on between

e”?%gﬂgﬁéégﬂgﬁgdégggéd containers and the area. 3 1. The
conmbi nation of claim 30, wherein the fire suppressant

del'vebﬁﬁg stem conprises at |east one manifold in

fLdv G tedt Plorai v, Wherein the firgraledingraystamisiconsigured to
| ) i | t | east

P Ao e e ot It e peh 670 o

refefgreeciamperature zndeddternioefwipthedthese 6 s badesirdbly Righ

ressant . nt, nerated by m xing the surfactant
teméﬁgﬁvﬁ%aﬁﬁgmﬁgéywwﬁgeéﬁﬁﬁinat?on of glain13 1, further
conpri sing an extension device associated with the
nozzl e, wherein the extensi%%?device is configured to
move the nozzle. 34. The conbf nati on of claim 33,
wherei n the extension device conprises a notor-driven
sci ssors devi ce.



35. The conbi nation of claim33, wherein the extension

devi ce conprises a pneumatically-operated |inear
w@edogmeene 36. The conbination of claim3 1, wWher/E52906/033518

the nozzle conprises a tip configured to penetrate a

barrier such that the nozzle can discharge fire

suppressant agent into an area behind the barrier. 37.

The72ohiersyistemn oficlaimnad3anwitarein fé?ﬂ.'ﬁ’?' i i

ext ensi on devi ce assqci ated w ?Eb?ﬁééanozz g?ét\%ﬁ‘ei%&or?ﬂgured fo
COmRare gnperagyarinfgrmation seqrivast rameheemparatiier sarssartie a
r ' ' : such that the nozzle
e A A AL AR a5 /ol wiliin® RfBrature
semgarri er. 38. The conbination of claim30, wherein the

fire suppressant delivery system conprises a m xing

area configured to be in flow communication with a

suppdy Tak t i : S ; -
e oo o O R I iR R B Mieing Nt8A%coniflises a ire
aled{ngrapuler. weereinthe firpsilening eomprtesisabonfigasid ot programmed

; i £ 0 nicatiqn wwth the first and
to iGBANLE! Beaflon nBY LS S8 LoRBsSaatec] ith S Aredng
area is | ocated between the first and second
co%{pi ners and the at |east one manifold. 40. The
confit-nAtPERERIUES semsE@rrapransighrachte feiceyesepypeestsiaa information
as ' - | I two manifolds in
PPl Litn e RE SBMAGTENRL sEREY il dRBHARY
cont ai nea basachral nozzle in fl ow communi cation with the

at | east tlvvo n'tg%lnds, wherein the at |east two.

mani f ol o%pé‘éﬁlg? PLleMpeigtyrasensingdavicas asnotiajed adthttbe base

corsuel thaetheftefipRraurd M.

area, and wher gb%rt he %@@(ﬁ?ﬁ%d%?@g&!éﬁe ?giagbgéwﬁ“%@%

noZoMmperafute offthe areabi nati on of claim 1, wherein the

fir t el J onfigyred to . display at |east

one\:’ﬂ.I O§r821 %tiqlraaeé)t en?#ntgej?%'lp??al{'a{r%§%"ﬂ%ﬁﬁé‘ﬁﬁ? i erignted @t an
angle with gespeqteo #ssbss@tied difdrd fram a

h.i nfglrgrm{i on, cand | ocation and ten%gng{eu\?gﬁitr%%e:&ngé Iﬂf)enbase at

whicli ablepst eee Rihar tampsrajure sensingidevice sy etiemetianith respect to the
bas@rotecting cargo, the systemconprising: the .

conbi nation of claim1; and at |east one cargo unit.

43. The system of claim42, wherein the at | east one

cazgo.@ggt cong{ises at | east one of a cargo container -
and®a 0% GTRGIPIULE Sepsor oficlainy &4 amhereinthe tenimrature sensing
deviobe aed Bohfiwura £ d : r surface of the at

| east onén%grggégﬁit.nﬂé. qﬁédgggﬁen1of claim42,

wherein the tenperature sensor is |ocated above the at

| eagt nit. 46.. The stem of claim42,

wh e e REHS AL SNSRI clalo/ 4 Rerebhie tomwesature sensing
devipbsiae tHeymobile@r go units and the tenperature sensor

conprises a plurality of tenperature sensors, wherein

each of the plurality of tenperature sensors.is

| ogat i n f the cargo units. 47.

Tho sy oF ao BEraHEe SERS SR T ieTein Pedmsegiainenapuraity
of apgifures eopfigwres tatreteins bt RSt 676 @Qﬂ?@f?ﬂtt@ti ns"ﬂﬂf g\sice

| east one cargo pallet.48. The system of cl al ﬂ .

wherein at least a first tenperature sensor is |ocated

abmgeThBee G jner and at, | east

one se(:ondIal g@gféa?%rggﬁggp @W&E@Péﬁef&?&wrﬁﬁr%t
configdEad sifethedegoh phthetempdratiee sehbingfdevidest iSERABE NS Bat each

sensor conprises fewer tenperature sensing devices

than the second tenperature sensor. 49. The system of

claim 42, wherein the fire suppression system

conprises a fire suppressang del i very device

configured to deliver fire’ 8ﬁpressant to the area

associated with the undesirably high tenperature. 50.

The system of claim 42, wherein the fire suppressant

delivery device conprises a nozzle and an extension

device configured to nove the nozzle. 5 1. The system



52. The system of claim42, wherein the fire alerting

systemconprises a fire alerting conputer, wherein the
WO 2oog/ozdeer t i ng conmputer is configured to be pregrEMBE033518

to identify a location and type of cargo unit. 53. A

fire detection systemconfigured to, detect a i
terpefediTeANFING doVieR masAS fPEREIlEs ifeaadarh Tam afieast a porton
of teCarblidifSRhe P AnSIHE! RIMSARIE Sehdingdidiaer at ur e

sensor conprising a tenperature sensor array

configured to receive tenperature information

assogi ated Wi th an area. fi.re_alerting,system

2ss08 JrEdeliniafhe S8t Aaintr Lolirbir riehfiRsature sensor
coiptises aﬂ!@%ﬁfﬁﬁ&ﬁﬁ@@t@@éér@iﬂ@éeﬁ@eé.eCe' ve

information fromthe tenperature sensor and generate a

war ni ng signal based on an undesirably high

te r r [ j : r.ea, ' ;

conplor SAenPRIaEE el SRR TE ibreiiheehlsfature sensing
coswpsisesrat kast 86 temperadtue sqrasired dbdceg configured to

recei ve the warning signal.54. The system of claim53,

wherein the tenperature sensor array conprises a

Pl ugdl iThi t8npcPAlRs 8bHEGH o‘f%‘ﬂﬁhﬁ@},qﬁ%{héﬁéorﬁﬁﬁéig@%@tﬁ/iéé’for

nmoni tor the tenperature information associated w t
detenmining the smbicrtidempetatuienin the aicinifdof thedemperathee sensor.

tenperature sensor array conprises a base, wherein the

plurality of tenperature sensing devices is associated

Wi t B2t Meeliafiperdre $68sSISTICRITIMOT 4, Gl IR rBInoAY, lesbtesfd 6f thie

plurality of tenperature sensing devices is associated
temperaturaSepag devises iInassaciatechwith g base ehangle with respect to an

ok SHRBES HEERBHEN e o EOAE o Bl AT o b

60wegleesespect to the base at which at | east one other

tenperature sensing device is oriented with respect to

the base. 57. The system of claim55, wherein the

ol ugal | : . . .

BT G e S o R, R S PRt tor FIORE from about
4 degrgss tatahaut @& riggrgeslevi ces nonitors a portion of the

area that at |east another of the tenperature sensing

devi ces does not nonitor. 58. The system of cl ai m 57,

wheg4i A fraduppfedsivh §RTERY @rfigBrsEshtngasieonE6ereduce the
nonitors a portion of the area. 59. The system of

tenpeptnre #f antfseeiexPeHenciasaarudestablyrhigh teripelates, auppress a
reC b BN Ui S L Al e gres. e

systkemi acoesprisimgar i se thernopiles. 6 1. The system of claim
e defines a plurality of apertures

55, ¥vhereinthe bﬁ- y of _

confi '@?%@Prﬁés?@é& WenesysteaiongarraciepaPyidgrd leastsinedire
SugR st dent B e SR Seht SR g compriing

t enper at afisstsontdingr contaiogw @ sudaotadt,so t hat each

t enper at ure secgﬁﬁi)ﬁ%devi ce,receives tenperature

i nf or mat 7 PN neLLoptainingd 92% &Y t he area

di f f er engt |basHBrRNRHNFBIATN FINECAHRIMATGHIGhaVIBERR f;
devi ces. 63. The system of cI%i m 53}(?5\/\%@5/\3?1‘3&%@%‘[ and second

t enP¥HANGrs sensor conprises at |east four tenperature

sengi ' T em of ,cl aim5b3 rein

t e PerRE T e orhua el il Yy e 3gntlE. Fehozzie
beihg wpafiguretico sksthange ey s@HTesSdnt afedt G¥RERMR®by GhiRing the

r?S, I'\é}herel n the tenperature sensor conprises a device
surigstantand thergasg anfle anbi ent tenperature in the

vicinity of the tenperature sensor. 66. The system of

cl ai m 55, wherein at |east ogS of the tenperature

sensing devices is associatéd“with the base at angle

W th respect to an axis orthogonal to the base,

wherein the angl e ranges from about 1 degree to about

60 degrees. 67. The system of claim66, wherein the

angl e ranges from about 4 degrees to about 27 degrees.

o - r
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conmputer. 70. The system of claim54, wherein the fire
alerting systemis configured to nonitor the

wao esopee@mdur e i nformati on recei ved from each of P€11€S2006/033518
plurality of tenperature sensing devices. 7 1. The

Sys [ , I el fire alerting system .

" 1° epentiof oByRdassir e Db Tas npeR. e lhsi b8loe being
conBgwieded nowemhehtoAzper at ure sensor to a reference

tenperature and determ ne whether there is an

undesirably high tenperature associated with the

areas’/rhelts : j : rein t fi .
o ool el U el B Wil BTl fistiils gomprises a
tipicon&igunedi torpenetrater a dbatemsudhethbetipatcrAs ears disshardedfira

ference t erature and term ne whether there is a

Sug’gﬁ%f‘gv\ﬁ"i’%rﬁ Ot%}@rgﬁﬁ‘?ﬂ?%‘? RIYFier73. The system of

claim53, wherein the fire alerting system conprises a

fire alerting conputer, wherein the fire alerting

conplit diheifyecoipprepsianisystemefmiaigr 3bmmehkretn thetip isfoordigured to

[ 0 .go unit associated wth th

peh 0 Hafer et PR dElict STaHR Biagblca qrfhat the nozzle
can disshurye frepRippressant abenBéhiag tie baficrt ed with an

area, the tenperature sensor array conprising: a base,

and a plurality of tenperature sensing devices

assgei ghediwi okha§~?s to) N r r

sensi ng de{/r?ﬁgtéjgpg%l arr art%ﬁé tcgélﬁo%’tvgr}érgﬁgﬁe%rg sﬁppressant
deliveny systeor eorprisémea anizing avearcenfigated tedss indflotv 6dmiMigication
. ratu sensi ng .devjces is qgriented at an angle
W't&n%t%i)éséﬁe st“g%ﬂtl%t eaﬁﬂ%?'y(ﬂ?#fee%s-f rom an angl e

with respect to the base at which at | east one other

tenperature sensing device is oriented wth respect to
t heS$adbe firg suppessiomsyistarof clmsiit, vdfereinahmriging area is

ooHBR e SRS PR AR A S A e

sensor of claim 74, wherein the tenperature sensing
dev$$ne% are thernopiles. 77. The tenperature sensor of
cl a he fiip sHRpiessia gystem @éclaimd7a wilareial theyat dgast one

t i ' [ I one

RO 1 RS LR o S BB Bop o i spectan
andbthecgas to the, midrey ajea, bhe wirgeinuthe miing freafis Boa8sH FUER nozzle.

that each of the tenperature sensing devices is ained

so that eachtenperature sensing device receives

t eng®r Fhe fike | ' ' S reh L o

ar on 1 ore POl 8 laih B2 rrdithb e SupbiSsant
agené gppwrises at ieast veawf canitioges-eesated dbaral axidary drgon-aerated foam.

wherein the tenperature sensor conprises at |east four

tenperature sensing devices. 80. The tenperature

sergslor Tioé fird supprédsiondgsRind of BI%irﬁ%WPWh@ré&hghé SUrLC@nt

CO%I s?s at least 36 tenperature sensing devices. g
comprispsatiieagiang meteriab aaligused ¢ genemde affoatrhagent when mixed
with@i@gjeéss.i ng a device for determ ning the anbient

tenperature in the vicinity of the tenperature sensor.
82. The tenperature sensor of claim74, wherein at

Ieg%%.gge.of t he tenaerature sensi ng devices is

asshei HiSHresYRpression system obelgine St whereia e gas somprises a
, noﬁ@&ygegﬁkngmgfggsﬁo t he base, wherein the angl e ranges
from about” 1" degree to about 60 degrees. 83. The
tenperature sensor of claim82, wherein the angle
ranges from about 4 degrees to about 27 degrees. 84. A
fire suppression systemconfigured to at | east one of
reduce the tenperature of an area experiencing an
undesi rably high tenperature 4 SUppress a fire
associated with the area, and extinguish a fire
associated with the area, the systemconprising: a
fire suppressant delivery system configured to provide
at | east one fire suppressant agent to the area, the
fire suppressant delivery systemconprising a first

e e ..



a second container containing a gas, and at |east one
mani fold in flow communication with the first and

W@ emonereeont ai ners; a nozzle in flow comuni caPCDOS2006/083518
the at | east one manifold, the nozzle being configured

to S fire su sant ent generated by

i xRS PRSI SRSARY 85 b4 Jubereunesacpomprises at
lea@émne©faggﬁ¢gﬁ§ﬂm@gehh the nozzle, the extension

devi ce being configured to nove the nozzle. 85. The

fire suppression systemof claim84, wherein the

nozghe [ i gur ed enetr

par o1 or TR SRR I M€ HETED Pefisdt container
comppipe® a canosayerdsistattcontaineea behi nd t he barr| er. 86.

The fire suppression systemof claim85, wherein the

tipis configured to penetrate the barrier as the

ext epsiTaR | &1 U

nozzl e cagﬁgﬁggﬁgﬁégﬁqgéggﬂSgg@é@gght aggﬁhﬂ%éﬁﬁﬁachgumner
COIpRfise®a Pressurgivesselr e suppr essi on system of clai m 84,

wherein the fire suppressant delivery system conprises

a mxing area configured to be in flow comruni cation

Wi t 96.aTheipd ¥uppresBRnsYstci of Blaimgh, W}%ﬂ@lﬂ' tﬁe?afégéélﬁe vessel

88. The fire suppression systemof clalm
CO’ﬁH@%@éﬁ ﬂUFH%UrﬁTSHWgCEdB@@fIbQFI ocat ed between the first
and second containers and the at | east one manifold.
89. The fire suppression systemof claim87, wherein

t heD%t Theéjse sopEresBionfsystbng ofBKaiA &3, WMeréRnhé ‘é'xfé?wsﬁﬁ?&‘ewce
mmﬁ@ (ﬁg convey one of the surfactant and the gas
SN ia m ‘Pf'g”‘é%%‘?' $078 deW€ei n the mixing area is
| ocated in the nozzle. 90. The fire suppression system
of claim84, wherein the fire suppressant agent
corffsti Eee fieg swmgfsmn @ysﬁenaoﬁﬁlen?@awmar@h elde brBMsIMdevice
oam,9 1. The fire suppression
Con@hst%;s%é’gn&@ﬁgf ?eﬁﬂ%/ﬂc’p% teddinear Retuaiph act ant conpri ses
at |least one material configured to generate a foam
agent when m xed with the gas. 92. The fire
suppressi on system of claim84, wherein the gas
conpri ses a non-oxygen carrying gas.93. The fire
suppressi on system of claim 84, wherein the gas
conprises at | east one of argon and nitrogen. 94. The
fire suppression systemof claim84, wherein the first
cont ai ner conprises a corrosion-resistant container.
95. The fire suppression systemof claim 84, wherein
the second contai ner conprises a pressure vessel. 96.
The fire suppression system of claim 95, wherein the
pressure vessel conprises alum num spun carbon fi ber
97. The fire suppression systemof claim 84, wherein
t he extensi on device conprises a notor-driven scissors
device. 98. The fire suppression system of claim 84,
wherei n the extension device conprises a
pneumati cal | y-operated |inear actuator.
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