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conposi tions containing these conpounds, and net hods
of using the conmpounds. Such conpounds are
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. approxi mately 55,000 deaths being associated with

status epilepticus annually. Acute processes that are

associated with status epilepticus include intractable

epi |l epsy, netabolic disturbances (e.g. electrolyte

abnormalities, renal failure and sepsis), centra

nervous systeminfection (nmeningitis



or encephalitis), stroke, degenerative di seases, head
trauma, drug toxicity and hypoxia. The fundanent al
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Forsythe et al., Develop. Med. Child Neurol, 23:761,
1981). Although its nmechg8ghifmpf anticonvul sant action
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wor kdays annual | y. M grai ne headache is characterized
by pul sating head pain that is episodic, unilateral or
bilateral, lasting from4 to 72 hours and often
associ ated with nausea, vomting and hypersensitivity
to light and/or sound. Wen acconpani ed by prenonitory
synptons, such as visual, sensory, speech or notor
synptons, the headache is referred to as "m graine
with aura,"” fornerly known 2as classic m grai ne. Wen
not acconpani ed by such synptons, the headache is



referred to as "mgraine without aura,” fornmerly known

as common nmigraine. Both types evidence a strong
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al cohol i sm result in brain danage. Ani nal nndels
designed to mmnmc the effects of alcohol in the human
have denonstrated that a single dose of ethanol given
for 5-10 successive days results in neurodegeneration
in the entorhinal cortex, dentate gyrus and ol factory
bul bs, acconpani ed by cerebrocortical edema and
el ectrolyte (Na+ and K+) accunul ation. As wth other
neur odegener ati ve conditioms, research has focused
primarily on synaptically based excitotoxic events
i nvol vi ng excessive



glutamatergic activity, increased intracellular

cal ci um and decreased g-am nobutyric acid. Cognition,
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are thought to be dependent on cortical processing. It
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synchroni zed activities in the brains of mammual s have
climatesen correlated with distinct behavioral states.

Synchroni zati on of spontaneous neuronal firing

activity is thought to be an inportant feature of a

nunber of normal and pat hophysi ol ogi cal processes in

the central nervous system Exanples include

synchroni zed oscillations of population activity such

as gamma rhythns in the neocortex, which are thought

to be involved in cognition (Singer and Gay, Annu.

Rev. Neurosci., 18:855-86, 1995% and theta rhythmin
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menory and in the induction of synaptic plasticity
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serotonin reuptake inhibitors (SSRIs); however, other
anti depressant drugs are al so used, and

benzodi azepi nes are frequently prescribed to treat
acute anxiety and to treat Panic D sorder.
Antiepileptic drugs have al so been used in the
treatment of Posttraumatic Stress D sorder. Many of
the treatnments, such as SSRI's, are used for
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nost of the anxiety disorder subtypes. Although

treatnment with different conpounds such as tricyclic
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pat hophysi ol ogy, diagnosis and treatnent. Nociceptive
Figurep®Dn occurs in response to the activation of a
speci fic subset of peripheral sensory neurons, the
noci ceptors. It is generally acute (wth the exception
of arthritic pain), self-limting and serves a

protective biologic funcgtion by.acting as a warning
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| ocali zed and often has an aching or throbbing
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uni nt ended si de-effect of neurotoxic treatnent agents,
such as certain anti-H YV and chenot herapeutic drugs.
In contrast to nociceptive pain, neuropathic painis
frequently described as "burning", "electric",
"tingling" or "shooting"” in nature. It is often

characterized by
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chronic allodynia (defined as pain resulting froma
stinmulus that does not ordinarily elicit a painful
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drugs are only effective in certain subsets of
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activity of excitatory neurotransmtters, potentiating
i nhi bi tory pathways, bl ocking ion channels i nvol ved in
I mpul se generation, and/or acting as nenbrane
stabilizers. Conventional agents and therapeutic
approaches for the treatment of central and periphera
nervous system di sorders thus reduce neurona
excitability and inhibit synaptic firing. One serious
drawback of these therapiesis that they are
nonsel ecti ve and exert their actions on both nornal
and abnormal neuronal populations. This leads to
negatlve and unlntended S|de effects, which may affect
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as cognition, learning and nenory, and produce adverse
physi ol ogi cal and psychol ogi cal effects in the treated
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thereﬁl{@éﬂﬂh W eﬁr‘g‘%/ﬁ Fﬁéf &gﬁjﬁdg@ée rcm@retSéﬁ?'%mt%rlals are
[11, IV, Vand/or VlI:or a pharmaceutically
conteamlape@ﬂsoefaHarVnth:rsmevmcme pAdhemresent disdlasteet Harmeoermore,
wherein R1L is not present, H Oor S, R2 is not

the flowesentictdd 26 e beRbrivedd@mMdudRa ﬁnPBé eptaihd tiadrethrough
t-he group consisting of hydrogen, alky aral kyl ,

or a B R Ry o B AT D T e el is
dlrectgf:lk%{rgpgﬁlh%l%eﬂg %mﬁg)?a%¢¥éla§3#w§£ghgg¥agnrtgad| consistent

lic a | het er oar

fluid rl&%ggﬁp tgrgggﬁngpdglg tigaately acl’\{leve a 5¥5|rggrﬂ xed flame

aIkonxy al kyl oxy) al kyl hydr oxyl , olyethylene
helghgw@ovamw&@) f ameplamgﬁt fﬁ?"%’tgewgt}lhyl@@l spanided (PEGRest e )

and a pol yethyl ene glycol ether (PEG ether),
[Para”E'Z']W'Fh‘é’@hl@é' meRfh YD DX alurisyd sei‘l‘ﬁ‘i@b'ofrhbﬁaﬂékngﬁﬂlﬁmay be

met hylthloalkaryl unsubstituted or substitute
actuaf(’ggfgﬁ)s g g%’gﬁﬁ’ldfeo% g»nG oﬁtk@dﬁﬁ%rﬁtﬁf %%.t [ oPePiion, the
N, N-di; ar

Ianl 0
valve meg%rk%’ Hi¥ab§ Rsiasba dBu PR s riawedn RGURE 3) to
yl am no, unsubstituted or ubstit ut ed;
enga%eeﬁ&ﬁ@ahmg Harting 3 a\aﬁ1 thaseat serf %é pbywé?eeftlvelv blocking
Qﬁdroxy al koxy, and aryl oxy, unsubstltuted or
upwardiBsid fioveas wiesvekiraRIGURE e each | ndependent | y
sel ected fromthe group consisting of hydrogen,

[ParaaEBgo%ﬁ aryra'ﬁ% to ‘F‘PGQREE'?LKS”theCﬁ’(B\N%X{r%t%@r% is shown in

car and salts thereo such as sodium

more SRR E) SRS AT est HAER KB AEY B passage
of b BRSSO TS 35& el Bt 26,

specifically, in some enbodlnents t he conmpound of

part ordnnuhale, may heta pereusmedia that grovisianios a contigupys release
G, when RL is Oand R2, R4 and R5 are H, nore

path fspetbiefﬁllmiail to/flointhsomg herfﬁbelimnfms'sty amlnlee)cmmﬂmd rfafce area of
formula I'll is not furosem de; R of fornmula Il is not

the floWtragtrivdee 2 Rin confBinBBohswith,thanskopkraasl aRe eswdittions of the

nore specifically, in sone enbodlnents t he conpound

fluid %‘f‘%@{%ﬁg\ﬁow lath SRk ffllh‘lrdoﬁﬁ%%ﬂ \6 l‘;eﬁgﬁgfrm&%h Quid

'S not phenyl ox

pronefﬁﬁ%éﬁﬁ?ﬁ%%@ﬂ%%%?@* k%tfk‘f) %ﬁ’%ﬁnﬁ BSTRAS g ohe

of the present invention provide conpounds accordi ng
to fornmula VII: or a pharmaceutically acceptable salt,
sol vate, tautonmer or hydrate thereof, wherein



R3 R4 and R5 are defined above; and R6 is sel ected
fromthe group consisting of alkyloxycarbonyl al kyl,

wa@bkdoghemrpsnocar bonyl al kyl , al kyl am nodi al kyl , PCT/US2006/040192
al kyl hydroxy, a bi oconpati bl e pol yner such as

tempe%t‘w’boé% RFfoct! gl r‘é%M)tﬁhl‘Yl'oW F'ét‘ébu roug hPleyibWtlesiéctor. The
(PEGQ, a polyethylene glycol eSter (PEG ester)

perme%@ﬁ*r@l i) t'Bw SRR AP RS PR s i s 2

y th| kar nsubst j tut d or.substit
funCt'%@ 6&‘ '\fené Zeus aRg Al §Fetif RO %%ﬁﬁbér Hﬁféxe”tage of
VIl is not ad, when R4, RS andRGareH nor e
pores shaicad canngctedntastoren entaytimeows flovhsatiombolsrie be
formula VIl is not azosem de. Enbodi nents of the
apprediagskthat theeflbinoresitrictdre2 6 pnay italee oongloemadsivecsnfil urgtions
to fornmula VIIIl:or a pharmaceutically acceptable salt,

other &AW 8lFordiBWSHRGu Rfti dW 86 3Ry té?ﬁﬂh@ﬂovx)“ﬁé%‘tﬁttbrﬁ?eﬂ@ts fluid

not present or selected fromthe group consisting of

fow kS AT AT ERSTUARRO! Ko saraplypn aermadve flow
restricipk BT W ﬁ%ﬁ%&éﬂ%@ﬁ&ﬂ@wo&ﬁ %@f’wmfﬁ&gh

glycol (PEG, a polyethylene glycol ester (PEG ?
one erahedimesity e flosh ee §rigtd) 261 ananpiactetecksg that t ve flow
met hyl oxyal kyl , net hyl oxyal karyl, methylthi oal kyI and
therethes inyh tihihd)galhlbyareﬁe,atabieut&; toutrediirtgj b@dlﬁsieswm atid and X
is a halide such as brom de, chloride, fluoride,

manuﬂa@ﬁ’uHﬁ?%aréﬂqét@w@'f%é“ﬂcﬂv YeStiidiopQ 6YRRY Ifatid fisw (particularly
tosyl a alternatively, X is not present and the

for gagg&ﬁ’% W}ﬂﬁdg)oirsrﬁg VA cbﬂﬂ‘?ﬂledorTE@"ﬂd\ﬁ rrh@é‘tl’?ro‘ifﬂﬂ tHaee

_ proviso that, 1n sone enbodi nents,
et o8, L PP B R 00, 65F Bl ey cetermines
forrrula VIIl is not torsem de. Enbodi nents of the

via tesgings ehthe flewtesWigPbyi de prodrugs capabl e of passage
across the bl ood-brain barrier conprising a conmpound

[Para@4] orefiéming nbow td FIGURE6, Vin orie irtpleraadtaiion/bf the @resent
a pharmaceutically accept abl e sal t, solvate, tautoner

discloé’!#ré“yafjf@stt adr beseph 60 ﬁha%%@ LSERABI t¥BDtRe IV resReoNd 6,

he prodrug is provided in an amount effective for

whlchtrﬁgya%sbg%ogr ggﬁ ﬁb\f’/%gﬁir’}glﬂte?ﬁﬁg'lﬂUEE%Cﬁ"@%ﬁ?E&%tem 60

ris epi y, anxrety, nelropat

ay 5 RS S A b 5 byper parameters

present inventjon provide a %rgar maceut i c% cxr%osn ion
ofag@@ﬁlmmsg&ﬁgsap@b'n%aham&htm vy rgstrijqtor ough a gas is
VI, VII and/or VIII, or a pharmaceutically acceptable
used toaillustsak thiee ntbadioment, itshruldebeappoesiabed that a fluid in
t hereof and a pharmaceutically acceptable carrier,

anoth&Xstdteqelg.0k Ifideplasrha, sparcanbithtienbs states. thereof) may be
conmpound of the pﬁar maceuti cal conposition is present

used t’orr1 t@gﬂﬁguﬁe B60E%kE VF tft@rfld\ﬁ%kﬁfﬁdtﬁg T XeNF s S gRN gas from

ar enbodi nents, CNS di sorder is

s s T P AP P DB T

provi de met hods of making the conpounds descri bed
herein and further provide internediate conpounds
formed through the synthetic nmethods described herein
to provide the conpounds of formula I, I, LI, IV, V,
VI, VIl and/or VIII.



Enbodi ments of the present invention provide kits

i ncl udi ng the conpounds descri bed herein. Enbodi nents
w@boorle74pF esent i nvention provi de uses of the PORPS2NEE10192

descri bed herein for the preparation of a nmedi cament

systefro60aaayfuntheruinciide af@repetdr Ghed providd hekseriinterface for

particul ar enbodi nents, the CNS disorder is epilepsy,

testirRN Kb 60Sd5aRal 'EtisctoloﬂjrPirlt%fe‘jt}rlf_'g?dn§c WEBH%I%@\%%era‘ce the flow

m grai nes. Enbodi nents o resent Irnventio

t | de hods_of, requl,ating,a di sor.der,
testey, B2, E6of¥ A4l ATARE Sy BhHTHesBPa epifts | proVige Hgtwork
VI, VI ag%lﬁr VI rﬁ:{) the present invention as wel|
conned iyt hAddiNi 0¥ Adh b @efficsm athgreinstruktiansudetailed ethe
conmpounds descri bed herein can be used for the
logical dtpw atingrami ofcFigdirads.pr event i on, managenent and
treatnment, of a range of CNS conditions. The foregoing

[Paraa2<510t1‘@4t_ir$§>is9§feﬁnaawcaﬁmge%&nfﬁéu#&?t WSS rel RS HON

are’explained’'in greater detail™1In reference to the

' 1Pt S repn, . Brief .
perm@ LA BREH1Bigh o8b o ok oS il ekt systegm 60 is
.depicting the results of bu ani de anal ogs on th
Conf'%‘“%Pi‘% sAdBeRRUS Hig hQV‘éFﬁiﬁiQrF tast sy 8% thg flow restrictor
control as a nmeasure of the ability of the bunetanide
26. Thealesging sy denebilamaydp usest.in Retethpe tatDee th i ptid dy-aorgrolled
foregoi ng and ot her aspects of the present invention
environmkenoew rheirtait acbeichte mnoeengstaritl resuitt, riasedetr to
enbodi nents described herein. It shoul d be appreciated

emboﬂhﬂbnti‘,etﬁe”t\é%'ﬁmégoﬂyﬁéﬂ'l 6o r%H?QP%e_‘%ﬂi_ri Enyiefnfvﬁ‘;]ogrﬂﬁeﬁ@ﬁv'% the

and shoul d not Be construed as limted tot
. . I e . .
comp g TEREfing SN I5E 8, (BObHEbRobISSF s reacipg .
. be thorough,.and conplete, and will fully convey the

env'r%'HBEQ??chquE%Pﬁ\?enti on to those skilled in the art.The

term nol ogy used in the description of the invention
[Paran2b¢i mhesflbor tadter pir mayanoludies gashprepapatiohawiaZ2, gas flow

enbodi ments only and is not intended to be limting of

- controit@ 74ygat itempetatueedetattéhPedgasinPressurd defctor 78, the
enbodi nents of the invention and the appended cl ai ns,

flow rEE‘ﬁicstbP%‘ﬁﬁﬁng]E)EF S'Cﬁffor"%&"siﬁ@‘ﬂhétta "eoaﬂSY]\} FERREESt 36), flow
[ ud [, un e

include the plural forns as we ess t cont ext

st Rt A PP 9L RS e o8 MRS dnen

ossi bl e conbinatio of one or nore of the soci at ed
tempqALY eI FiektR SBaALPARIES TG BressUre-dassstor-0gs Altaeugh the
herein when referring to a neasurabl e val ue such as an
flow tesiguifi2 slayasenspauhdid dowevithifawertcorppeaents, e.andusha flow
like, is nmeant to enconpass variations of 20% 10%
sensob%hid ¥xetnpry @mbudiment eels urbs tepgaraiad, prossure, and
Unl ess ot herwi se defined, all terns, including

baromegienpeakupdpasshrRib S t€ appBretsede iahd WiScosity corrections to
descri ption, have the sane neaning as conmonly

A ' Ll i . .
derertfERSKRALalzB5ALs SR bLIh 4 HEf, Aty 26 peing
testedapplications, patents, and other references nentioned

herein are incorporated by reference in their
entirety. The term"alkyl" as used herein refers to a
strai ght or branched chain saturated or partially
unsat urated hydrocarbon radi cal. Exanples of alkyl
groups i nclude, but



are not limted to, nethyl, ethyl, isopropyl, t r

-butyl, n-pentyl and the |like. By "unsaturated" is
wore@nv4ube presence of 1, 2 or 3 double or triPpEEUS2006/040192

bonds, or a conbination thereof. Such al kyl groups may

ptional | u i as d ' [
[Para Z7hr Faf RRayihRLE0% bltd§E Bs FRFIASENIERR i AP rates are
branched caﬁi , salurghgd or partially unsaturated
determinacheaingotie BlIQuINgtHaddat o an aryl  group. Exanpl es
of al karyl groups include, but are not limted to,
Ms = MetA(Rg, + 2Peht oo SehzA I((ParietdBe) BeahZyls), di met hyl benzyl ,
et hyl phenyl, propyl-(4-nitrophenyl), and the |ike.
whereMels stararay iz ung srowprlcstmeasd ted masstflow! €d ingas
descri bed herein. The term "al kyl ene" as used herein

pressq;gerﬁ@é:pes%f%éféen t(rg ),qfsqg%tﬂﬁﬁdﬂtﬁb%iwm%f,}“%%ﬂz Hg at

nmonova I'’cal centers derived

removal of _one ygdr.ogen m f " :
150C 151 e Seafol dohedrTafls BRESERET BT iesity of the
The tern1"ar%i" or. Ar fs,used herei n regegz.to %P
gas (ig dR&:F - §rduplo AVIRIEct ol 9RS LRBRSTRIUME ISoRTRHAT | y
substituted aromatic group or heteroaryl group fused
temperatunesindfelviir &.@pei7anal T VPCéubgﬂs standarardaaesity @f aigegen
or heteroaryl groups, optionally substituted with
(i.e., 1SA5.0pded Fubs btdncentsteinmod redurg (/. du294d)l imted to,

| ower al kyl, | oweral koxy, |ower alkylsulfanyl, |ower
| syl f , : .
[Paraﬁgﬂaﬁﬁé , %'P{oébg\éﬁ' o@aﬁjbﬁgh?yﬁ Etrgg eyﬂéﬂ{(%@’(er 62 with a

car boxy,, tetrazolyl, carbanmoy] optionally su it
non-CEnRRIHIe Gif GESIUCHST Bpbr Sharh pestime g TR bR
alkél, acyl , aroi:, het er oar oyl , acyl oxy, aroylox ,
combugtiRlecfebysusly as Autang irdbHiANE Tlike BIXEYignoPrafaraRfynthe gas
or | ower perfluoroal kyl, multiple degrees of ) )
should Wesof & ttighrpurétyntnaalis aleso, deyaaptidseeofaill Thegasdis, received
but are not Iimted to, phenyl, 2-naphthyl,
at gaslpragrithfish.urfit 72y Milsih rdag ihdladei &e oilTheoisturme trapl to'reduce
as used herein refers to bromo, chloro, fluoro or
the ri§|99f’coﬁtatrﬁ[)dqﬁfdﬁ’eﬂe g?i%etﬁeq{ Phs§&d t8l@asFPowRhtP6I@ init 74,
refers to ch T The

) rom de, ori de, Iu?rlde or i odide.

. t n n - t i

which' SaThah 6 a3 40Pt B L AESFSiSug PRRsige? oft
tempaTaRga e BsTanUBl (6 Pers e dhe thortugtare Eta8 Ja o), and gas

t hrough an oxy group. Representative exanpl es of

in detattaxynit 78 oy, Measute shegas|RressweR PHOTER PRGN through the
et hoxy, propoxy, 2-propoxy, butoxy, tert-butoxy,

flow rpstrictbexastimgtyookBOand the |ike. The terns
"al karyl oxy" or "oxyal karyl" as used herein refers to

Para BP0 Pl R Bl 3750 2o . o
estr QoS 58,87 B BRE BBV ) HERY 1 o

~aryl or heteroaryl. Exanples include, but are not .
restrigtorite sing BIopk SIS peratay Flaxy tesitn e FH&SH@IW*P@x&’.r'eﬂYe
term"am no" as used herein refers to -NH in which one
referring boFIGURE th dldw destyérionnssemidy 1dpiriaynae [ppsi@oned between
repl aced by al kyl or aryl or one of each, optionally

10



substituted. The ternms "al kylthio" or "thioal kyl" as
used herein alone or as part of another group, refers

wao eooand4abkyl group, as defined herein, appendeRCT/US1006€040192
parent nol ecul ar noi ety through a sul fur noiety.

testinf@?&ﬁ{sﬁ?% agh ﬁl@{'@é &S tﬁﬁlékéﬁfiﬁg?éﬁdr’ﬂ‘égﬂﬁg f{dwtreﬁrﬁ:tor for
e T P o OB RSB e R EPH e

like. The ternms "arylthio" or ' oa S us

betweenr the flowfresiiater aﬁ@er@maz@wﬁmﬁw }QTOG%S §§yl94 Further,
Exanpl es include, but are not limted to, phenylthio,

a clamﬁdﬁmgmﬁmayhtugmwplm Im;zbdmooa;wlsr stuffIOLe,ZIIrpipﬁslhI;ﬂ torgéfect a seal
terns "al karylthio" or "thioal karyl" as used herein

on theﬁ‘ﬁftéffﬁcé ®eive AtA8Flowalekitictorragke iy di2narmd the tastihg blocks
Exanpl es include, but are not limted to, benzyllthio,

92, 94 hhﬂgﬁggry%mb%dnﬁﬁlﬁ@yé)ﬁﬁ/l@\eafngwtr:\é'sm@tb‘?%"'mw beTE?ted prior

OXYy used Herein refers to the group -
he term ternar U
to asseuply dnicotie LibRrcLp of Faeenret VbR REb REAtay be e e
the nitrogen with a 05|t|ve cha ge, on the, ni
prior tDI@SSE@ﬂIPlYnmt@ttbﬁélghteé] " QN 18 erfkﬁ\@a'?%aﬁé?ﬁéﬁﬂﬁ% flow
nitrogen," wherein Ris an organi c substituent suc
restricabkylarop camngtollerh®2 tcentrolgube elampyng efbas ting Jpeks 9@ 94 on
used herein refers to the association of the

the ﬂdW@éﬁfrlt%V zem@@ﬁfam gakicore vedlh @thansuitabléhsealieygm
"substituted” as used herein refers to replacenent of

arrangféqﬁ?ﬂfs gﬁﬁ%%%ﬂ%\ﬁd}%gﬂ?ﬁ fe é‘éﬁf@in?faté@efcﬂ*@mnple for testing

ace y su uents nomn to those skilled in the

the ﬂ%rs%”d Gl 8 B i B B PR R A BARALCRSH low

i ncl ude, but are not limted to, alkyl, acyl, alkenyl,
restricdPiSnyl cycl oal kyl , aryl, al karyl, hydroxy, thio,
al koxy, aryl oxy, acyl am no, am do car boxy,
[Para 3@boxyahkylut deheomardbxyay kydasucatbexyass flow of gas exiting
t hi ocar boxyaryl, hal o, oxo, nercapto, sulfnyl,

the roW'rEQ[’?’thor 9 fcpﬂéférﬂﬂneatmedwmméaﬂ&afmwgas:;a:tl’cmi directed to
het er ocycl oal kyl, di al kyl am noal kyl , carboxylic acid,

a gas ??ﬁﬁﬂfﬁ%go\%})@% Whhe'dté\]?éa ?:SP ve&fe%d“ﬁ%t@aﬂﬂ@/btmosphere

sul f onyl

am n
accordil taoaBhrdA e YN FHSEae %@B?PFV Al Plinghte O theGas.
per m ssi bl e when such con‘gl nations result .in corrB r{ e (D,
Ambiesitalisnape Gturheerefitohdadt Bhrpeesurasdecimpiat temperatur
substitutions are permnissible when the resultant
and bawpetnid pressuefdeteston ynitdhlsreasyires the barpemtaic pigssure
to a useful degree of purity froma reaction m xture,
(P,). and fornulation into a therapeutic or di agnosti c agent
or reagent. The term"effective anmount” or "effective"

[Paraﬁl!”ﬁg[ls ﬁjgeagsﬁ g&yag@g)l%s (f;\’r ‘ﬁg%ﬁnfsh% 88U8AS g8 ARHIFS are

i sorder’ as’ nofed through

clinical testin nd, eval uati o
transigiipg fowRe it 64 erPi Iy aailn E6 GfliaRT B YOl Phte ce.0.
further can further deS|gnate a dose that gauses h
volumagtiedflawiraterthigeghrihei ibPWgresHICleF Zneasi Wﬁﬁ 3&(:?{‘?)“ gg other
The detectabl e changes nay be detected and/or further
quantified by one skilled in the art for the rel evant
mechani sm or process. Moreover, "effective anount” or
"effective" can designate an anount that maintains a
desi red physiological state, i.e., reduces or prevents
significant decline and/or pronotes inprovenent in the
condition of interest. As is generally understood in
the art, the dosage wll vaty



dependi ng on the adm nistration routes, synptons and

body wei ght of the patient but al so dependi ng upon the
we omwpowngs bei ng adni ni stered. The term "sol vat ePCEES208€010192

herein is intended to refer to a pharmaceutically

functi@ﬁ e% %%ﬁoag{ﬂt‘-!ﬁ sewh@ éna o= &RAbLELIBIE FIQT@WD@eéi ifak testmg,

Ins t 0g |ca ectiveness of such COﬂpOUﬂ

knowny ﬁ%”@?%b faaﬁ?‘# kﬁ395$ur: mﬁ%flﬁﬁyvsiﬁﬁ'pni?@@%} B¢ PBeflen th
non-copApBHe 195C TN (slerk ICADT G2BIB AAHEPRD *‘?&fﬁ Bpid (e.g.

1- propanol, 2-propanol, ethanol, nethanol
butane) may he eisatldo extsapelase iadprasticichiluis ﬂ@Mhéatef@é ‘ther m
"hydrate" as used herein refers to the conpound when

combi §tbleof| ¥iehthriosighether flowhe stigctorbb.oconpat i bl e pol ymer”
as used herein refers to a polynmer noiety that is

para 321 REVRE BT PSR RGP AL Ly oo

undesi rabl ef f Accordin to,so .

Flow reftricRer-pRederied SAPIH Pr et &l Ryeinel §Pgco[ N Jag bressure is
bi oconpati bl e pol ynmer where, as used herein,

then rpgliedetytioethe gew:eni telf pressuse sat hDGhtA lovhesisictar is inserted
pol yal kyl ene gl ycol polyners such as pol yethyl ene

into flolweStricos yastionyblenk, gt 1O@, arahthebloybrestrieter il glaviped to
and further includes the nonoal kyl ether of the

ensur@@l &1 Kxt §08. gTbl@QlambfthPF@ssQﬁé%dtﬁﬂtﬁe ofiffidient to effect a

preseni I nvention, the polyal kyl ene glycol polyner is

seal oﬁo ‘_\’}’ﬂjgﬁ‘é QE}é?AJ@w‘??ﬁ(%Pég% E‘H(ﬁk?ﬁdoégglsgmﬁated

rouhFENIT SE, A PEOLL AR L o s

fromabout 1 to about 4000 or nore. SO

steadyatasgi Gaswlitionp at 4 12, 18a3D0OWa S WeétSHé‘% %%B%F“ﬂ?@ﬁi‘%”e
nis 5to 30. The PEG noiety can be |inear or

ambielnit aapipeetature, fand baroreatridipresaure FEGNeanuad, At hthedNext,
to groups such as hydroxyl, alkyl, aryl, acyl or

flow r&&d ﬂfrodgfh S omasdrioRINt s, d(REGma@db&t amGaI(EmﬂoRE(S then
such as net hoxy-PEG (or nPEG, where one termnus is a

stopp%&I athye ﬁn'dgﬁ{]et f(!@\'/ka%ifrlgtrd?%a}/vﬁé tdehbed Pyhdiclam Ciamg it, at

fmnus’i's roxyl group Compounds Accor

sone 0

120, mdvgfmeaﬁ%@ﬁﬁ%!ﬁv@ﬁ%s*@%ﬁf@?ﬁqhe t%g?ﬁébgéh@é Eﬁ?ﬁzed
herein can be excluded or nodified in rg

[Parae3dil ude embkadimestsnyberel aaen 0O HPESLIE l%\y%psed for testing,
conmpound. Conpounds of the present invention can

the cornelatide betvweoemuse sestdiuidn@. ¢ aioominertigas) and produay, fluid
V, VI, VIl and/or VIII:LIGHTER DEVI CE W TH FLOW

(e.g., gﬁ%ﬂg@ﬁbé%%m%%kaJ%thbl@fAﬂNDNTr’égﬂHlMGrs and

ackground 1. Cross-Reference to Rel ated

using @ﬁglﬁ%ﬁ'ﬂ‘?@%[do@éﬂ]“%f%'? nﬁi@?d&ﬁtﬂ&ﬁ Sk&d %lrggh%datlbﬂed test

rovi St on tent I cation No.

. 1, fil Cct b 17 005

instrughen« K Aerity Y Tt B B E@%@pﬁfﬁ%ﬂ%
testing sarre t he contents of ch are .i ncor acf dth

restrigier simapjh %ﬂ@r%ﬁ@@ﬂblﬁdu g0 dRet He §ﬁf52.vv AfF ddled Wi
Field
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[Para 2] This disclosure relates to |lighter devices,

and nore particularly to "open flane" |ighter devices
whaoo7igr4es f 1 ow restrictor. Rel ated net hods of PCT/US2006/040192

manuf acturing and testing open flanme |ighter devices

butanéIr eTiaé $@stdﬁgﬁfér96ﬁay ?eheﬁ)fffecatﬂ@ﬁa*t@@ t@fteﬁef@\* ﬁdm‘éf Iﬁelg ht. The
[Para 3] Open f lighters are commonly used f

resultbgﬁ1 ﬂw‘@%&?@%&&ﬁ@%@%ﬁd’éEPPoﬁ%l&' @ﬁ%%ﬁ\yv@?n ﬂ%\ﬁ%& of the

pes and Vi cés T1e in confrast

test ﬂaﬁif' g Db st et ot il BNV Ffin ez Eﬁ@ﬁwé‘@p&#h

flame I| ghters utilize pressurlzed fuel to induce the
butanm@rnbutmﬂlkq graterial. altds derhmappredntad tpt ip dlternative
"butane" lighters, although the fuel may be only

embodimein#d,| thebfloanestistars exbule e testad byemmasurigigt eressure
refers t o all open flanme-producing portabl e devices

differéhBhl ¥68 preeietdmindd &nd lcentrdifed préssuteramntemisemmre with
as cigarette lighters, pipelighters, and/or cigar

uch simlar devices. Exenplary devices
the'mh&ﬁﬁgﬁglnegﬂfﬁ ASTM St andard F400-04. [Para 4 ] Some
ent i onal, I|gh rs utilize an adjus l.e fue
[Paradgmve‘kgﬁ i SrAqt8rENNesh CombYSt flws?ﬁmw faeger a
adjusted wthin a predeterm ned range, such as defined
correspording Soandde dfr100n0dombnstibde fRIid. throgghdhe flow restrictor
conventional lighters utilize a fixed fuel delivery

26 wilegheainsindicatedh efta malimetn fresuraheflghie h¥lght &fod highter
types of lighters, the maximum flanme height is

mcorﬂdé%‘t'i gﬁwé Plolg\f é:ﬁ?l‘d@ll | 8fprddtidtas RRSAMILRH ML SHREEHERTY height

such ters to nmake sure that the nmaxi num

oy PR R BRI B
pevorkd RS AR IR A3 R

addi tional restrictions on_ the shipnment of such,
manufaqgured aceaydipg inthis segciiadipge(haefo hayememaximum flame

classified by sone entities as hazardous goods. This
heightddisus oesbkingit adhalvdestriatol of aodesiralblei pordsity. skncsome

lighters in comrerce. Summary [Para 5] The present

cases b Spleefive® r@r\fgé ARAaahb |0 Fhrangll dorfdspdrid/t@fi desired flame
dlstrlbutlng ighters with fuel by providing an

|
helgh{“‘pﬂ"f‘r ?\tgué’xé’t‘?l‘i})ld,ry ?cleéglﬁéd PR ;‘I/‘ll‘é'i%'iﬂf F%\Wbteefém@\ge@'ﬂ) providing

str uti ng ters havin restrictor

rs.h n 0 ece| :
a flow rf%ﬁhat pliis ga@if g@%ay;me ey Sﬁs%&%%%ﬁéﬁeéﬁkvvb'c
restrictor na rned a poroys ne ghat .
centimeifus AaraMifute ST 5%50@%&69 96 dQgeytrigtors can
the lighter to induce a substantially fixed flane
be tested gracooding tathishd pedifieatiomeiAghean Peapiegiatedivem the
may be rigid or conpressible and may include a single
foregoipendinglexure, phe fRiw tystwofctopeRbnegs bdhestddoprior to placement in
restrictor may be tested before or after assenbly into

llghtef”s 't'h@"r‘éS{/ albhesid nggﬂ‘i@%eaaft@r|‘?1tﬁﬁfl?d@hlton@bﬁ9ﬂblégﬂu?él Bito such
fuel or a non-combustible fluid (e.g., inert gas) may

t g f r ri.ct
*lghteﬁegﬁv*'or@t%eﬁ“f#’?ﬁﬁoﬁ s uésfﬁ‘?‘&diﬁ%mﬁ fle FBuARSERRr326 may
flow rate of the non-conbustible fluid nay be
correlated to the flowrate of a conbustible fluid
(e.g., butane or butane-like m xture) through the flow
restrictor to approximate the resultant flane height
of a lighter incorporating
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the tested flow restrictor. \Wien tested after assenbly

of the flowrestrictor into the lighter housing, a
woorwognrusti ble fluid may be directed throughreesioheeso192

restrictor to assess the flowrate. The flow rate of

altern?fl@el‘?qﬂe HEJETUEd iioea flighter I’fBlasih? Fﬁbrretbaﬂe%@ﬁ n‘g?I fhéhese

owrate of a conbustible flu hr ough the ow
| C : p [ nt £ '
embofiffEhts; sREuhd, RERESHERHG utioat ARHSSAoinchlrBBBacRy e flow
this manney, flow restrictors and correspopdin .
restriqtPEh ot WR0PHE eRp CBSS IO WatrPAHCHIS A ATBPYSH big fuglnto the
i ntroduci ng conbustible fluids into such lighter
lightetevihagds,pr nen-ctominigiatfluigrambe)usast totest assevaleledm
may be drawn on the fuel tank of the lighter prior to
lightesd)ithosrilleviatiegrithdinseict © fitldightehewitlow carabustibte fud prior to
tested after assenbly into the lighter, the
shipm@it- conbustible fluid may be extracted fromthe fuel
tank and a vacuum drawn thereon. Providing a
refil Lable lighter wth a fuel fank under, vacuum | d
[Para;$ei | restBospENoRhesictiCidts 2 prickto aTehphEs SEh ik
with fuel by the consumer, allowing for the fuel to
restrigareintonéghtark parmituthe mamyagture ebrghivedightaes with a known
sealed in the tank during nor nal
and comtroflad tmakitgpnoflagseheiditi sAsluisedshdrin t thee tanms ldey lighter”
to maximze the initial fill of the tank with fuel,

refersWol 4 Bghtér, WRicAthdshet Baknihesgedafilled) baih #gél. Indeed, use of
reservoir. This is al so advantageous in avoi di ng

b (=N i r t j IS\
@ nonX GRS ATE PSS A LB iyl Al il sitcor 26
Ref erence i s now made .to the follow d Liptio
allows; BiaRy A tukge it toon aareant sy Baspbihs Fghi RhaRd been
in which: [Para 8 Figure 1 is a sectional side view
placechin goptagirwith f9erkitang fugd practice of the present
di sclosure; [Para 9] Figure 2 is an enlarged parti al
[Paras36li ompraviiesy ddwaregorttors 26 theel fatl withémiprgdetermined flow
Figure 1; [Para 10] Figure 3 is an enlarged secti onal

paranﬁtgﬁ YFEWs 84 iﬁéhé%séﬁﬁil?ia?wmaiﬁ,ﬁ'&éiuﬁerbﬂﬂﬁ Ii'ﬂg‘fér@}[ such as

Figure 1 and otherw sé in the practice of t

. Se . : [ ;
ighteP byl HEFHREHST3e thT Excdq B i belphint: BLétEiimined flow
Para 12] .Figure is a view,of the outl et d,of th

paranetaly RestoleEtRd) apg Ntgused G thpmalugtteyef D9sXrs! For
schematic diagramof a flow restrictor tes_tc'lﬁg&r ZHSt er?

exampleetthpse flovhsegrigserscthasiarefeupdetrRpt girgwl reflowgfbutane
14] Figure 7 is a sectional side view of an apparatus

or buthoe-tikstmateridlevithowthe 6t 5 iscewr +¢f .PSgitam 2anpPaara scrapped.
5] Figure 8 is a logical flow diagramshowi ng a nethod

The flb@f rdteshspectibe ofltaw estresai@br allowgtoreth: peefqualification of
the practice of the present disclosure; [Para 16]

i . i i i H h A . .
the fld;\%ggggtl&ok $ﬁ§{tﬁ@%§k@l§‘§%yé§'f%ﬁ? Eiﬁgﬁﬂ 2 RBefeByeRiinimizes or

us t I nter I ghter of Figure 1

i35 tha Wb PEFEG g b B BRSO o ot
batch testi par at us for ,
meeting quality andqge?f%rmance requirements for fluid flow rates.
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testing a batch of flow restrictors useful in the
practice of the present disclosure; and [Para 18]

woe@ane749d i s a top-down view of an exenpl ary PEF/DEB06/040192
for holding a batch of flow restrictors, which may be

[Para 7| WJAE matshl@eéwtsﬁi’ce*de TgPp%re?ﬂé?\?ﬂ @Tarﬁtﬂa"i %ﬁé@f ir}e flow

Det al | ed Description [ ng to

sty 51 6Bl m%éeﬂghgeer,, SR  En-

ot her, for, of lighters alternatives to
comiisitle fiidior oRbmsH bleRHLAReT IO AharASterISIE of i Bow

10 is presented as an exanple to illustrate aspects of
restrickey podoedutane fuekin the ligtiserdcan he détghméned.0 Againpit is to be

any lighter device that incorporates a flow restrictor

undergtobdoart ébtitarsd fuell’ inkgy dealide.onBforhh ofittRItahl, or may include a
includes a flow restrictor assenbly 12, which recei ves

mixturdedf VA9ouafbat oFLIi@ % 'Fﬁéyﬁﬁ@ﬂ&le Jtfutah E)%:'ecc?r more

a user may initiate a yactuatlngt

u f a 0 nent 14 t .
Othezgn%é%%oughﬂh% oOPEl #@E% &?ﬁ%%%s@% @c%@‘taxgngsc@angusub'e
fuel ﬁ in, E “fluid" referstoflwdlnagaseous

uels fhaf are F'i”E'{'Lﬁ‘rdt% Y{de.pl asma state, or combinations
thereof. [Para 20] FIGURE 2 details a portion of a

[Para/3i8]e lsinenthieyn@Ahotis tdfethli miesent dscldberevd verify the flow
assenbly 20 includes a val ve nenber 22 di sposed above

charatt@iftionor gl Fgﬁf@hlﬁﬁﬁ?&’@h’x’plé?e av4u ABIyBY the Ii%'l’ﬁ@loﬁﬁ%out it

in an interior casing 24 of the lighter 10 such

ever IL;W? ﬁ " @Isrélr %f\‘R/r tHASSHIERIsYib ]r%ﬁtéélessd{h a(ﬁ‘rélaﬂg ters” have fewer

e gener y ad acent 1o storage

rest“étimé“ e ﬁﬁ@%fgfc%r{‘&s BElEha o B ﬁf%i‘s%n*‘gauon"%‘ the flow
di ng t hr ough t?e fl ?]W restri ctor assenmbly 12 and
Charaetaréﬂtﬁ ﬁgeuﬁ%mum g height mayhecortellag, vithewt having to
past the valve nmenber 22. In other words, the arrows F
charggerd testbepighteanditbicoeehi stiblef fuel.ow. 1n one
enbodi ment, the flow restrictor assenbly 12 includes a

[Paraf BO} rasd fa st o?@hé'fﬁﬂﬁ?@ﬁrl@t&h% FRIr8RY oft@%hegﬁe%@ﬁt

illustrated enbodi ment, the flow  restrict

d|sclo|99?é’lﬂﬁaVB@‘3férfop—lﬂ8dséﬁ?N§ tfl)%/)%\é?@é‘mgg%lf glré)gl%t,d oorfrg Y 38 Verformed

plurali

e erior CSI 24. The fl ow
after (ARG (e 3fuchiySranseRiniefdata dae Bonars FISURE EHROws an
such as an Oring 32 to seal the fluid flow path. |t _
exempharvdebfea@a@faéaﬁgk% denignechta g riaesodithentightemt0 in which a
flow restrictor assenbly 12 nmay be unitarily forned
flow restuictoh@6 ishalréady asbtiybléd imlee lighegr. aTeseapparatuBar40
2 1] The flow restrictor 26 nmay be forned of a variety

includefs agherfilRrsozzlel sl agdrd ghsl e&ntdpéﬁn‘pAMS%efallﬂ 46, 148 ensure
materials. Exenplary rigid materials include netal,

a sectﬁ‘éofht t'fbS S5 1oy Soiséfsel A %{ﬁéﬁg@éﬁeﬁ@a @ﬁﬁg?ym

enpl oye to ac ifeve’a fix

sporof R e SRS L %a@etﬁiﬁmag%ta@w%hw .

. _enpl gyed to achi eve var | ame he|
this eGRRdIEnt, e ¢ gqqrapumbﬁaab i 19 Vs 50 derbthie gssembled lighter
conpress a porous elastomer flow restrictor, thereby
altering fluid flow therethrough when desi red. Cther
rigid and conpressible materials are contenplated to
fall within the scope of the present disclosure.
Furt her nor e,
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the flow restrictor 26 may be fornmed to include a
singl e openi ng therethrough or a plurality of openings

wao b@reshasdugh. | n operation, combustible fuel PGI/US2006/040192
directed through the flow restrictor 26 to achieve a

S0 as &é@ioﬁaﬁthcMc@:@ﬂS(bﬁt@ﬁHblfsltibléi fhkpmitbahe | dgmfeetﬂﬁ&uﬂim

and t o ultimately achieve a desired fixe

shlpnli@t‘ltgh@'l 8ée?athﬂ1’ 'é‘%&'@nfér%ﬁe?@eﬂ'@? lan{HrbE%h"‘ﬂ{Zé;st filler nozzle

speci rangé

a port. may b
142 3 ex iSSPl Gl hE LaBroak Bt T mqmsr erBoRfipedks, s fue
operation, the valve nenber 22 ma ct uat ed
tank mmw Wb mmbhsubmﬂal¢¥o tf%)C' itafadesting. Testing may
sealing portion 34 with the seal seat 36, thereby
be coafluietded using bhe tddtrap paradu sl ahldmeﬂﬁm@wdeasribedmum After
FIGURE 2). [Para 23] Referring now to FIGURES 3 - 5,

testmbh%mfy| Mhlcﬁﬁhbuﬁlbre ABid $n the\flel nOrRydsd aikkrdc®ed and a
[lustrate a plurality of pores, which cooperatively

vacut@ht a%?ﬁéﬁﬁﬁ?ﬁﬂfw#% ngévttt?ggt ?Iﬂ‘g?gir]ﬁgta ré’ﬁllable lighter with
a fuel Gl Ger VRt B ofo B PRSI D FhaRiSthe i@t@iﬂf%ﬁ@% of the

r y and expose surf ce area of the f
tank Whtgt Me&&y th@cscqnﬁ%%.af{gz rithe fvel e Spdet 'tl@g tﬁﬂ'él without
conditions of the fluid govern the flow rate of the
the ndddiitd colmpresls theeaaif Isealadkit thectank dguicly howmdl manufacturing
properties and conditions, e.g. density, flow
proceyséoCiThys aM@W@ffolﬁl‘théé‘clUrs,urﬂ@ldtcﬁmimmé ehedamtidffileof the tank
the resultant flow rate through the flow restrictor.
with fiee perneability of the flow restrictor 26 results
fromits porosity, which is a functi on of the relative

S| shape and nunber of pores, e per cent
[Paracfl: FraRasiiradtifeinany BonGRnta s s b onesmgiec that flow
path. It is to be appreciated that the flow restrictor
restrl@@rmay rdesiedhin batches/ar wat FeaveniidnautemationRinvih
porous configuration so long as the flow restrictor
contimeous nwotidwiadtdmatiorheActitie i dfraraexenygilatyebatch testing
manner. For exanple, an alternative flow restrictor

apparf®ys 1850l igdfustratdr®in FRGURESILD.| BhtcH fl%tfrigmppﬁraftluldlldm includes
t heret hrough. In one enbodi ment, the flow restrictor

Iower%@aﬁﬁo FBEUEEPEE oI ddadnd l@f rﬁréé’%’]%ﬁetrggéw\%@'h §&al. Carrier

hi ghly repe contro i gn and

168 nﬁ'%V”HPF’CEﬁéﬁ%t?lﬁém e?hﬁsﬁ?{fﬁé% O ESRHENGH Bis@Rpties 12, for

controlled. Th rate throug h the fl ow
case Gioll @t\f%ra@@maﬂant ADS QiRETPEGRN: LD axentilpghembodiment,
can be accurately determned via testing of the fl ow
carrier d&& pravddes aHaua yforedayiingvinicl tootest aurEhandienflow
one inplenentation of the present disclosure, a
restri¢tess 269 thpayant Gtonbe deprectatetothaeshe tareay heay have other
restrictor 26, which nay be disposed in flow
conﬁd’uﬁrﬁh‘b'n%tl‘i’iwﬁé%'rﬁﬂlsbélﬁ’ﬁgnﬁgnsTgﬁﬁb@Q SV UFB R ¥Ry
Include a flow tester 62 that neasures the flow rate
and ot her paraneters of a gas from gas supply 66
through the flow restrictor 26. Al though a gas is used
toillustrate this enbodiment, it should be
appreciated that a fluid in another state {e.g., a
l'iquid, plasma, or a conbination of states thereof)
may be used for testing the flowrate of the flow
restrictor. Exanples of the gas from gas supply 66
i nclude nitrogen, air or another non-conbustible
fluid. Testingsystem 60 may further include a conputer
64 to provide a user interfiace for



testing system 60, as well as to run instructions to
control and operate the flow tester 62, collect data,
w@alockave, anal yze and record results, provi deCHES2006/640192
connectivity to a LAN /WAN, and perform ot her
[Para At USHURIGn Aol R diNaf R&e |'a'r¥r§*'caM%fé S96@M Wth

Figure 8. [ Para 25] Testing sys can

referdif |7¥] @?REQ 1”5%%5&%%&% BFhM Ly ﬁS*gb@ o heBgtarrying a

i s.confi able to nea rethefl rate t he, test
batch3ESORPBAGIPR HESHICHs 26 reetrr Doy Mk dudp iy Seakouides
60 nmay be used in a tenperature/ huni di ty-controlled
170 iareachoemimer tocaigeporitioning andaaligremeént ofishe thaich, a batch
results. In other enbodi nents, the testing system 60
identifitaticsethbel 181Dy, a1 abarmesde Wuffotrlmltcmmedd:fatfiﬁ identification.
conditioning and correcting results based on its

Batchﬁ@@ﬂ'tl‘f'&a@lfon Ia%‘é‘f"]rﬂnﬁ'ﬁd‘ﬁr Ry ?4%5 idEqGRy 4fd betEh as well

low tester 62 may i ncl a gas prep ration unit
&

as otfgeafsa@no%éétée?;hé@”dé%tﬂéoPﬁéé s oaaiT ol Fogffefer™

géh bl ock 80 (for housing the tested flow
[Para i @ratzrer)a”\f,laohﬂkélsmaycb@rte&uealntps'a@rﬁ sisniler tegzhnique to

gas out detector 84, gas vent 86, anbient tenperature
that désteibiear ald8ye a@giattnﬁngrtesrihg epsietgsmrfl@vdees{ctcdmr 26. Flow

Al t hough the flow tester 62 nay sense a fluid flow

restritddrd rhaydie &CTRQREINASonEe Yie., it Pardlidl) QY s@sitially(Be., in
exenpl ary enbodi nent neasur es t enperature, pressure,

senes?”%n@%%’%lhh’?etpfceﬁ&}d &a?&%t%’?@tt{%resmhg W@%l%fg%@ﬁjwz 1,

iscosity corrections

comp{rjrges E fﬂaie}t tﬁ R\%&L@%th:&dféo%v ! rcht@g{gl é@iespgslqus used to

standard vol urIE ic flow rates are deferm ned using
accep{pé rﬁdﬁ@o@vﬁ (f[qmrgstrmgor- 2f0pok aet(aﬁ@ h.of ?‘-’%‘/}’ "*ESVGF"@&
((Pg + 2Pb) Vs * Ts), where Ms is standardi zed nmass
[Paraf4 Abiditio s te s gre$ SIW restri tbs 26 wipsthes wisean individual
i nches of mercury ("Hg), Ps is standard pressure

compéheﬁt as2riBled¥h chglﬁ&c AN ﬂ%@cﬁeﬁ\a‘yqy@bbrfo':’%écﬁ on a

aronetrlc pressure ! , VO IS VISCOSIty of the gas

statlsﬁltalesarﬁggnénga% 1Wrrﬁ?:[lljfa%tl9ﬁﬁgtlﬂ§?§7 tyuﬁ@O/

enpera ure In vin

S, Standard ISCOSIt I
manubgsleing Bagrd Romeatnhi Ve ity kg asSeitbledynto a
[Para 28] Gas supply 66 can be configured to provide
llghtefll%ﬂ%&@ﬁda@ ve ity thahdhmentb dbeiiedeterningskfloench as
air, or it can be configured to provide conbustible
charatmlsticsmétiﬁsaﬁonane or a butane-like m xture.
Preferably, the gas should be of a high purity that is
[Parac443n.wHhl¥. va‘?%sféﬁl%o@én'\%'nlts o-fr!%ay@?s Wftl’lr ﬁBW M&frigtors and

gas preparation unit I ncl

methaf# ’ EE@%W@%%Q@@ ct?eséﬁrggffPE@WFs%t{rlciﬁ%%?%o%hS"fo the
princigles’ diselinEhetais WarmyBrer dectlbed hsivauts shogld be tinderstood
nmeasures the tenperature of the gas (T9) and as in

that thiey severbaat preniag hvewayrad megbesop%m eoplimdtation. For
passi ng through the flow restrictor testing bl ock 80.
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[Para 29] It is to be appreciated that the flow
restrictor 26 itself, the flowrestrictor assenbly 12
w@eoovlgr4ent i re val ve assenbly 20 may be pl acedP¢TU$1006040192
restrictor testing block 80 to performflow testing.
exampt¥, ix@mBlodlimRhiteiherkef 85k tKle Eh@lﬁguied b st flow

restrictor assenbly 12 may be positione
. c i | 92,. r i .
restrBHSHTOERS sOBbIEIRGE ot SR BAIR 1367 Mhey undergo a
. Addi tional | a Lr of O.rings 96 be used to seal
ventirDrotEdire el bl % subsiatiiaBo Y reffats ey fuel
and the testing blocks 92, 94. Further, a clanping )
beforgheingtinserigy ipto adightes. ppthe o resteistopmayshe urged with
effect a seal on the interface between the flow
anotheedtuiddiecay. aisserdn nel? gasyitd kapetahiyngsiluatfaeR2Rater, the
In other enbodinents, only the flow restrictor 26 nay

follovAfgt@aires sPoudd HeOcASRIRY brbAHE td1eolé9hkPeniBodident tailored
he entire valve assenbly 20 may be tested prior to

t
ot e o r [
to achl g8 e iYiBIde Gisel arChe it s T8 285 s e of the
. .he ¢l [ of, test.i ng bl ocks 4 on the flow
'nve“{'QQ@i%%lH%BOtt e @FP'&%‘? by Ly 6f Zgéé’gﬂo.vedjﬁé?”éﬁﬁgteé‘ﬁlnép'ary
seal ing arrangenents and testing apparatus are )
embogdnesipl brkghoulst bedatines onby in asgardgncaavith awy claims and
restrictors in an assenbled lighter, and for testing a
their bauisaleritsfissuingefron thisrdiscoBara. Firtheasreguhe above
detector 84 may neasure the nmass flow of gas exiting

advanithge$ o feastirdCa pedvited datddstritrd embainahite, bt shall not
The gas is then directed to a gas vent unit 86, where

limit ﬂye ASpBtadiGh o?%ycﬁcits%’ed Q‘iai\ﬁ?@f@%‘gbé‘é eﬁ%&%m&@@@s&

ccording to appropriate environfiental disposal

[ i . af [ enper ature detector
acconfSihipg R Br AU STt Shoy ERBVERIRSIT Sr &' (1), “and
barqQnetric pressure detector unit 90 neasures the
[Parab453ne%dd‘ttiqmaéb/s the sepipn Heglings hereirharerpsevided for
variables fromunits 76, 78, 84, 88 and 90 are
consisteangwith etietsuggspionaruder 34 CHR i1s7 Dparathleewise to provide
calculate the flowrate {e.g., volunetric flow rate)

organiZHPoWdl ¢nss. T TREsE @ehbifdLEhZP noRdirkR! dr eFamiceatigethe
ot herfunctions. In enbodl ments where a non-conbusti bl e

inven{ingss det HASA dRF BP9y rRay NAMR B BhRLAR
vap f enp

4
pressure, ‘density, erature, etc., be

.Lhe non-conbustible test f].uid . 0., _Ni.troge as) « .
Specififif RBA d3pBAv. TR Bl P doh Bl readingefeits g rechnical
) 1o extra_polateapregictedquideowratefor t he .
Field,csuplisfaimeshouldinehpgdyniteRdy thevizngyzge copser under this
[Para 32] FIGURE 8 illustrates a | ogical flow diagram
heading te detdriak the soesaliedytectdioal fiekt.r Fettber, A désstiption of a
cl anpi ng pressure is set, at 102. The gas pressure is

technblwyy rechied ABgckdroune islesit tedhd eshsiruedsay &n aalmik@ibn fhat
flowrestrictor is inserted into flow restrictor

technbroi'w YpAbP Gkt t@hnwﬁveﬁtﬁ"é’n{s@‘?nfth%fs%%srdr%E ONeitfer is the
cl anped to ensure a seal, at 108. The cl anpi ng

« S S I fici f : : :
 sumiafy H Be RItHTeRY LWaickariie A BF ¢ BT el By Foren in
initiated through the flow restrictor, at 110. Upon
determining that the gas flowis in a steady state
condition, at 112, mass flow, gas pressure, gas
tenperature, anbient tenperature, and baronetric
pressure are neasured, at 114. Next, flow rate through
the flow restrictor is determned, at 116. Gas flowis
t hen

{OS%IT@.‘
ween
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stopped, at 118, and the flow restrictor may be
rel eased by unclanping it, at 120, and renoving the
WO b@wosEsiri ctor fromthe test apparatus, at 1PQr/Up10as/@0192
. 33] In enbodi nents where a non-conbustible fluid is
issuedgdainior Fuettdrmpre, hayaefe@nati iarthhs diedosiifetd Ssivention” in
d

fluid {e.qg., air or inert gas) and product fl ui

the sibgudar sholiRNAadt Ban el ﬁpafdm@ﬁ%tbbhérékik?%d?gs@g@'lé BBint of

of flow restrictors and using the test

R i T T —
e R A o P RS Fight S SRS, Sl

W t hbut ane. The test |ighters may then be actuated to
accorgdingly dsfing the imangian(sirend thair equivalentss thasaragrotected

woul d give a direct correlation between flow rate of
therebyie In afitinktancksathe acbpal off $uiartecldingishal Wb l@ @i ared on their

filling a few test lighters with butane or butane-Iike

own rietiey iralight bfithid QistfoARR! BEt 3hedid hdk CP‘-’QC%W?Q%(CLW the

enbodi nents, the flow restrictors coul e tes
: [ re differential at a predeterm ned and
head'@@%ﬁ#%ﬁ?gQR%§§§§Ure and tenperature with the
particular test fluid. [Para 34] Accordingly, a
determ ned conbustible fuel flowrate or a
corresponding flow rate of a non-conbustible fluid
through the flow restrictor 26 will give an indication
of a maximumresultant flane height of a lighter
incorporating the flow restrictor. In practice, a
maxi mum desired fl ame hei ght nay be desi gnated such
that a flowrestrictor wll not permt a flame height
beyond the designated flane height. The flow
restrictor can then be manufactured according to this
specification {i.e., to have a maxi mum fl anme hei ght),
thus resulting in a flowrestrictor of a desirable
porosity. In sone cases, a specified range of butane
flowrate will correspond to a desired flane height.
In one exanple, the desired flanme hei ght can be
achi eved by providing a flow restrictor that
establishes butane flow at a rate of 6.5 standard
cubic centineters per mnute (seem +/- 0.75 seem
Accordingly, flow restrictors can be tested according
to this specification. As can be appreciated fromthe
foregoing disclosure, the flowrestrictors 26 can be
tested prior to placenment in lighters, thereby
alleviating the need to introduce a conbustible fluid
into such lighters prior to shipnent. In sone
enbodi nents, the flowrestrictors 26 nayalternatively
be inserted into a lighter housing prior to testing.
In these enbodi nents, testing can be carried out on
lighters incorporating the flow restrictors, yet
W t hout the necessity of introducing a conbustible
fuel into the lighter. That is, a non-conbustible
fluid can be used to test assenbled lighters, thus
alleviating the need to fill lighters wth a
conbustible fuel prior to shipnment. [Para 35] Testing
of flowrestrictors 26 prior to assenbly of such flow
restrictors into lighters permts the manufacture of
"dry" lighters wwth a known and control |l ed maxi num
flame height. As used herein, the term"dry |ighter"
refers to a lighter, which has not been charged
(filled) with fuel. Indeed, use of a non-conbustible
test gas to nmeasure the flow permtted by flow
restrictor 26 19



al  ows manufacture of lighters wthout any parts of

the lighter having been placed in contact with the
whedane74dbiiel . [Para 36] In practice, flow restPCTUS086/040192

26 that fall within predeterm ned fl ow paraneters are

used in the asseWhhatahgl digiihee yse of the lighters,
such as lighter 10. Flow restrictors 26 that exceed or

tallqpel ow t predeterm ned flow parangters are
[Cla;@}] el:fed Aaﬂbeqﬁeﬁl ASEFNG @h{ﬁﬁutﬂﬂécmﬁfggoafcqmgmsm@s.

For exanple, those flow restrictors that are found to

not provipdevidingfa bghtdr batiagea Sovbrasinieton devirataseaibled

within the 6.5 seem +/- .75 seemrange are scrapped.

thereifiie flow rate i nspection of the flow restrictor allows
for the pre-qualification of the flowrestrictor for

the assemtactivg 5%H4cﬁ?ﬁ§{nstiﬁ!&dﬂ&i@ﬂﬁ®ﬁgﬂ gﬂé%l?ﬁ?reosrtrictor

elimnates the potentia rejecting pa
i G0 eted lighters for not neeting quality and
devm%é?ﬁgrnance requirenents for fluid flow rates.[Para
37] As has been stated, bé/testing the fl ow .
char act el&ISWIRY afRwinaggof d8e Mat-womeuskibly Buid through the
ut in the Iighter, either through use of a
flow reshideiasdavier.e fluid or a conbustible fuel, the flow
characteristic of the flowrestrictor 26 for butane
[Clainel2] n nheekthobtRicotdind o drligf M Wedre MO lighter firtifer
be understood that "butane fuel™ nmay i nclude %ne form
£ , ' ' VAl forns .
compfiseg it A tafk, R WAGIARITTIE Yo Perec st M2el e,
gases, ,.0r ./may be one or re pther
non- b rgﬁvégg&Y%?WWgo'ééﬁgJHFﬁﬂrﬁ('f uel s that are
simlar to butane. [Para 38] Using the nethods of the
[Clameddnt Aimetiedrecodingric glaitel fwhereihashactightestfucther
for the lighter allows conplete assenbly of the
complisghtacfuelitaiouthd methet mblﬁttfriérgcd}ﬂgﬂis%’ﬁ%tr ged with
combustible fuel. Such "dry lighters” have fewer
restridit ho§ingotheShb RUBH u‘%'iibq’? $hfid t?ﬁfd ﬂ‘i‘? FEY| tank pripr to
ar ac I C, e

providing verification of the flowc errs
; i fl ' ) tral hed, w t.hout  having
directTRELAR Rons SORP Pt Y HHBER % HObuatburRin el
[Para 3 %f he testing of the flow restrictor 26
accor Xﬁ CIWQh%eBP@§€HmQ}FS§ttPl85fm' wap Bae fuek nkeafter
on the flowrestrictor alone, or may be perforned
measying the flow rate trsuahcthe flow redeistdedevicepante
lighter. FIGURE 9 shows an exenplary test apparatus
140 dekagieg atvadurerdratiee Wd¢lhtaamkl i ghter 10 in which a
flowrestrictor 26 is already assenbled in the
Clailmoiter . A1g O-jh e 1qu .gas filler
[Claimoater.a gt aagg‘gtdéﬁ‘r:’t]t%p%?{mfd&ﬁ%g%ﬁqs 146, 148
ensure it to avoid.l eaks qf. gas. A seal ma
oo et BEMIDE ik N BihinE SRetieda3nce Soutites.
as. filler nozzle 142 and gas exit port 144. In this
categ igiog %@thé?rrﬂ)snhé\b'ﬂlgugﬁ%ﬂ the Upw rajedest anfl t est
the assenbled lighterso as to avoid introduction of
conbust iwhen thelmeaswrechow glieds optsioke the spegfiedtrange of
In operation, gas enters the lighter 10 through the
flow rates, tatdgarizingzhe ligiteand lexiing fallegusle bR Gas texd, t
port 144. In some enbodi nents, the fuel tank may be
filled with non-conbustible fluid to facilitate
testing. Testing may be conducted using the test
appar at us and net hods descri bed above. After testing,
any non-conbustible fluid in the fuel tank may be
extracted and a vacuum may then be drawn on the fuel

tank. Providing a refillable [ighter wth
20



a fuel tank under vacuumwould facilitate and enhance

the initial filling of the tank with fuel by the
weondiemey allowing for the fuel to enter the PEMKS2006/040192

wi thout the need to conpress the air sealed in the

[Clai emk5 fiur i 4 gnexdioniea cdoraiv § &b Wiaing 40 VAsasseshe Eb'e% fi q range of
allows for the consumer to maximize the initial ?

flow PJteE't%rF@s[P‘orYﬁstfb b ecﬁﬁg@ ?nﬁ‘g]oflﬂbd@tr?eﬁss?f’ﬁ%lﬁ%hgﬁble fluid.

envi r onnent SO con ["at' e

trkicto be tested in batches or with
[Clai§} iy 2 TdiodReesiobng i whalgot Wheseln Hig non-combustible
automation. A side view of an exenplary batch testing
fluid ippariaetsyas0o is illustrated i n FI GURE 10. Batch
testing apparatus 150 includes |ower clanp 162, upper

[Clthﬂ@] 164 n#dtflo dddeeai nﬁ@o il ‘vaxt%r@ir? noﬁaFBhﬁfustible

nmay hol d a batch o 'ow restt ors

[ e aof handlin
f'“'df é'&fe‘* Frot REERIroER ddhsisfiho it sir AndiRlina i,
m ment, carrier 168 provides a four by four array
[Clal M whi ch A etbed agserdimaite caiow r edereiot tresflpey restrictor is a
though it is to be appreciated that the array may have

poroust mambenf i gur ati ons havi ng vari ous di mensi ons,
shapes, and directions.[Para 4 1] Additional features

(Clafh LSRRI SRR, WYy E DR o

batch n.flowrestrictors 26.
tube @Htgwgll%g ﬁ n&f 8H%Fﬁted: ereihmouphn each
cor to ai d positioning and alignnment of the batch,
[Claiamy té]w Adaethod edtmanufatiaring72 Jighter, ahbanetiooe cbrdprising:
for automated batch identification. Batch

i dent igriovidingra flabeleskriet@nd bar code 174 may identify
the batch, as well as other associ ated batch details,

such %ﬁ'o‘}idlﬁb“a ﬁ@ﬂté@ﬁ&ﬁ?i‘ﬁb“ﬁ@éptehelgf Pec‘é‘?\}e the flay restrictor,

Qperationally, a”batch may ~“be t'est usi ng
d above regardlng testlng a
the l.ékﬁ‘é?{ﬂ%?nwraggﬁl gﬁgﬁ " Fl ow rest ri ct ors may be
tested all
sequer"i‘tS smhj ﬂée ﬂ%"‘hres%tf'lcé%’fmtﬁﬁ et'lﬂa'“@élhﬂkﬁ'ﬁgcthe lighter

fl characterlstlcs may be cal cul ated by a conputer.
housing heing adapted tarepeiver dnen-sambustible §b)idanitialhe into the fuel
results used to accept or reject a single flow
tank; restrictor 26 or a batch of flowrestrictors. [Para
43] Additionally, testing of flow restrictor 26,
whet hemrm'r@thendomd@ﬂibmrm@rfﬁna thiog gntth@qfldnn Rstrictor;
lighter, or in a batch, nmay be perforned on a
and statlstlcal sanpl i ng basis or on a 10096nanufacturing
basi s. " 100% manuf acturing basis" is nmeant that
every ctar, as i nto h er,is fl
Leste %%LU&}@? oyl daed P?Eﬁgt@rmé’”b'?‘éﬂé'?'g itk Hausih the
fl chafggterlstlc specification. [Para 44] Wil e various
OW rehisi®rent s of lighters with flow restrictors and
nmet hods of nmanufacturing and testing such flow
restrictors according to the principles disclosed
herei n have been descri bed above, it should be
[Claimmdi gt onehddald 4Dty to RE&M ROSTERTES BRI
exanple only, and not ITmtation or exanpl €,
enbodi nents where a conbustible fuel is used to t est
flow restrictors prior to assenbly into a lighter, the
flow restrictor may undergo a venting procedure after
testing to substantially fully rel ease the residua
fuel before being inserted into a lighter. O the flow

restrictor may be purged with
21



another fluid (e.g. air or an inert gas) to expel any

residual fuel. Rather, the follow ng clains should be
weongns4esl broadly to cover any enbodi ment tai POT/E200€040192

achi eve the principles disclosed herein. Thus, the

br eadt bxtnadtingdpe wdn-+demboseibié dhuis fremothedligioterbeousing: and

limted by any of the above-described exenpl ary

enbodi gpawmg Bwacaliatbe the [Rliagk. only in accor dance

with any clains and their equivalents issuing from

' hsc] osure., Furt hermore, .the ahove advant ages and
[Cla 71,215 % AetE P\ Actoid i Bo Slainba 6: nber somer S analyzing
shall not limt the application of such issued clains
the floy mts@isthesnandcembustibie §luid cbrpugk khadlawyestrictor against a
of the above advantages. [Para 45] Additionally, the
specifiedtiamgehebflongstesthens pecfipd mangedof flowckanes sberesponding to
with the suggestions under 37 CFR 1.77 or otherwise to

a spepifiad #engé oRfikRATARRAf £eBmbUitase figrdi ngs shal | not
limt or characterize the invention(s) set out in any

[ t hat issue fromthis discl osur
[Clagkgclim'ﬂcg W?Eﬁg 363?0\5\%&7‘90% E[%’éﬁb? , the {‘PI%H?@@ fyyther
headi ngs refer to a "Technical Field,” such clains
COMPERYIPD not be linmited by the | anguage chosen under
this heading to describe the so-called technica
fieIdANhenﬂgenneaSW@xbﬂbmtEﬁaisﬂvmhmeﬂhmspegﬁedwmwge,
"Background” is not to be construed as an adm ssion
acceptimaf thetiphtdiogy is prior art to any invention(s) in
this disclosure. Neither is the "Sunmary" to be

i gler ed ri Lon, of .t he inventi on(s)
[Claffis4F: Aniindd SRR REh et Bh AL AL oM BRGAL
i.n.this disclosure to "invention" in the singular

COMPERBIAd not be used to argue that there is only a
single point of novelty in this disclosure. Miltiple
i nventwgﬁ@, thayneeswed flowttatads oudsinlg the specified range,
limtations of the multiple clains issuing fromthis
rejectirig thedighéer.and such cl ai ms accordi ngly define the
invention(s), and their equivalents, that are
[Claifmhoteg] ed %Eﬁﬁ@@ﬁccéfﬂdﬁb'tg aﬁfrf\n]c@,swhw@ms&??&iﬁé SHER-
cl ered on the S

ai ns” shall be consi I’r own neri
j .t hi ' houl d C
combys§lte. Ahic Byl B B testHEd Cmbeies Bfectipg nent as

cl aj is: JClai m1l] A nmethod of testing a |ighter,
thfo“Q%éhgﬁﬂH%JEEgﬁﬁprsing: providing a |ighter having a
flow restrictor device assenbled therein; directing a
[Claimn] &hbastiethad dtcodingrioughirhtie, fwherdiasdiré&imy a non-
device; and neasuring a flow rate of the

comb@ﬁﬁlbl‘éoﬂméﬁtﬁl’@u@;hfiHéAﬂoMf&*ﬂﬂBtdr*@oﬁ‘lb‘M’eEQﬁféétﬁ‘ig?i%ir or nitrogen

device. [Cai m?2] nmet hod according to claim

th [ ' er further conprises a fuel tank, and
rou%ﬁgﬁgfﬁnﬁﬁg%ﬁl QPfIOMIrate test is conplete: drawing a

Cl .vacg$glon t he fuel tank,. iCLai nyS% A met hod according
[Claipg " EiZd i ame ef mamdactynngm fighterdhaiogs flowsrestrictor for
fuel tank, the nethod further conprising: disposing
establighéngennoorbostiusitiblé fliid flow satewithiala s pekifiedi @mde
directing the non-conbustible fluid through the flow
comprisisagri ctor devi ce;

22



extracting the non-conbustible fluid fromthe fuel
tank after neasuring the flow rate through the flow

w0 e®yoiavdr devi ce; and drawi ng a vacuum on t heCT/ust006/040192
tank. [Clai m4] A nethod according to claiml1,

wher ei provitiety atftow Irestric@befostivd lighterg thediv irestrictor having
range of flow rates, categorizing the lighter as

asubbﬁdﬁtmlypééﬁ%n‘t'fﬁ)vw% fiidrg h‘?é&gha”d when the

measured fl ow rate i's outS| Speci fied range of

flowr [ a Vi
the 11 5E5upa % BER“{ ErbshBfe il oRbein 26¥ il Ferittor
claimd4, V\,hereln t e S eC|f| d range o% fl ow
cor 1 e5PEATN NG theso e taRgIOTTEamBYSTRlEdUt thyough the
conmbustible fluid. [Caim6] A nethod according to

flow repHiighor; wherein the non-combustible fluid is an inert
gas. [Caim7] A nmethod according to claim, wherein
t he naorcekibingt thed mdasured ifove ehecotehd homtbmbztrsnlbtte fluid to
consisting of air and nitrogen. [Caim8 A nethod

a flonaggarsh QQo?ﬁb@it%l@ﬁ-uud\M& gein the flowrestrictor is a
por ous- nenbe a im9] A nethod accordl ng to claim

1, wh r nt
d ane{"”eﬁéﬁﬁ‘gl@%@??‘f%% RR-sblif e Hhig G the
specifigh FaRbE olfstrUg e Bl Gt cor no e dater w[drévUieng a
providing a |ighter hou5|ng adapted to receive the
vacuuméw @é@@”éﬁ’ﬂbpf thedighteft er housi ng having a fuel
tank; assenbling the flowrestrictor into the lighter

[Claimuii8b. Atiethd@hicesrdingsiondalfi g @Héf&ﬁﬁth@cd&@lﬁt% of the
a non-conbustible fluidinitially into the fuel tank;

measfHeldCAbW R (HRIMGAL Wﬁbh?hﬁ% t\l/ﬁ:}% tt(te 'ﬂ@?%ﬁ}/\étrgf‘e bF oM

restrictor; and neasu
id t.hrou th f.I restrictor.
combn[l%n%fenfr@%f 'k?ﬁ& r%%’SB?LH“?fhéa 10 further
mrré i ng extractlng t he non- conbustlble fluid from

[Claifq EhAdﬂeﬂm|aﬁgorcane tordaimd % wheraimdireatfeg auwn-

tank. [Claim12] A nethod according to claim 10,
combdistilyleefiu icb thpraugmtheaflalymistgctdrecdpwsest e of t he

non- conbustible fluid through the flow restrictor

agai n%ﬁre’cttmy?ﬁhflh@ﬁ gﬁ”ﬂﬁo@lfgﬁilﬂ"ﬂbw Sttt %\ﬂ?é%'efﬁ €He inert

range of flow rates correspond |ng to a spec:|f|e range

gas flcﬂfv %'té"ﬁ’o??etlﬁ c‘ém Iﬁllg fﬁf:ﬁl ol raLccg‘ aim13] A

accor o claim e nethod further
rrgdf]smg enthe r_neasured.flowrateils.vvit_hinthe
[Clalglae et TR ageersling g dlaien|lighwiaereip diegghinmp non-
nmet hod according to claim 12, the nethod further
combugitplei fuidgthrough the flow restrictor comprises:
directing air or nitrogen through the flow restrictor, wherein the air

or nitrogen flow rate correlates to a combustible fluid flow rate.

[Claim 21] A method of manufacturing a refillable lighter having a flow

restrictor for establishing a non-combustible fluid flow rate within a specified
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when the neasured flowrate is outside the specified
range, rejecting the lighter. [Caim15] A nethod
w@ewondidngy to claim 10, wherein directing a  PCT/US2006/040192
nonconbusti ble fluid through the flow restrictor
range,ofpnpsiséngli recti ng i nert gas through the flow
restrictor. [Claim16] A nethod according to claim 10,

wher ei prelitieed ianow reenseb ot ithk defilldbik Iiah?#?ggé How

flow restrictor conprises directing alr or~n

h | j [ [ A net hod of

restrictCHaA R U bR LS S P s her, Tbgh: For

est abl |;shi a non-conmqustihle fluid flowrate within

a spec *rlegﬁﬂgaq.lag’n—gg W%I@@%ﬂ’r'g\ﬁhﬁpwgéhﬁl fdow restrictor;

restrictor for the lighter, the flow restrictor having

a subsP@suaINg theAevaratefafdiner ae-chmbestibdedhtid through the

directing a non-conbustible fluid through the flow
flow resgrictart or; nmeasuring the flow rate of the

non- conbustible fluid through the flow restrictor;

cor r el @rr8htiite the aged Rl YW rate ofh - ' -
non- conbust i brfgé fluid toea flow ratog tg%ng)nccfr?bmjg?ls%lf)g fluid 1o

a flow kaedof ang, ﬁE‘tiPLéeﬂmd]"ﬁricPt e of the non-conbustible
I I'n the

flurdis wt Speécitied range, installing the

flowrestrictor, in the,.ljghter and draw ng a, vacuum on

2 1 uel PeRiths owdats of thi Maracimbuafible Hufchicwithin the

,ﬁé(gordi ng.to claim17, wherein the correlation of the
specifigadanes, indalling eheflovwneesivstenibtin refikabledightes. t he

flowrate of the conbustible fluid indicates a nmaxi num
[Claita@2 heirghtethb@! icordMg b BRGMOZT ageRIEiMNEnd Boffe®itiBn of the

17, wherein directing a nonconbustible fluid through
meastiféd] flo@wrd@Sef tid ﬁbncegmldu%??b\'}\%q}ldiactb' th 10w rafte fof4fg

through the flow restrictor, erelrn the 1 nert gas

O X opbustible fluid flow rate.

combid fhfH PRI TRl bRl 17 “wherel n
di r&cjj:ng a nonconbustible fluid through the flow
[Clairas23 Lt Armethed iasssrdigior eceliaing 21 y whereiint disgeting a non-

through the flow restrictor, wherein the air or
combustiblegBuid tiowugh the floveradteistdocanmpeiessti bl e f1 uid

flowrate. [Caim2 1] A nmethod of manufacturing a

refil ldm@ind ahtiaerthgyd Blﬁlqoi%gﬂ Y6 FRY Féﬁ?&&oﬂ%hereﬂ? rﬁhe inert

establ i shing a non-conbus e fluid flowrate wt
as flGwSREE icbirRIARND %Wr? i R bl a flow
9 restriggg)gfa?or ﬁweel re W?ﬂé%%eﬂﬂcgﬂ?g}rf}&ghe flow
ng a substantially constant flow rate

Lrestrjctor havi
[Cla'meééifhfgdnsﬂ?%iaﬁ@ef ing 1@ daimcdbiwuberenedirecting a non-
through the flowrestrictor; nmeasuring the flowrate

combugstibpleeflnishthyomahstheflows tasitdctdm comiprisies: f | ow
restrictor; correlating the neasured flow rate of the

Plon_- gdmfcm(sjh'@hﬁf d1l witebden ahifduyh t1ad Elodf résteREBLSVhEIN the air
ui d; an

or nitrogen flow rate correlates to a combustible fluid flow rate.

[Claim 25] A method according to claim 21, further comprising drawing a

vacuum on a fuel tank of the refillable lighter.
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when the flow rate of the non-conbustible fluid is

within the specified range, installing the fl ow
woemuosmbdr in the refillable lighter. [CQ ai mP22i/Uug006/040192

met hod according to claim 21, wherein the correlation

[Claoin t26 measisieddf bPwmdRifcafritde ﬂé@nhﬁ’ﬂ@ﬂtémﬁy@?‘% Fow

to the flowrate of the conbustible f i ndi ca

Tae=h ' . ' cording.to
restritRS fot 21BN A tombas b, Adid SRlE R S RBFER ritified range,
Comtrhr.ough the flow restrictor conprises: directing an

H Hﬂpg'gas through the flow restrictor, wherein the

inert gas flowrate correlates to a conbustible fluid

f1 ow rBfiding aiflave4psixicter o the cefildable lightratine flow

Wwherein directing a nonconbustible fluid through the
restrittavhawagrd substantiaily c@sstadi flovt ra@ thiete ahroighogen

through the flow restrictor, wherein the air or

nitr Og@ifﬂeét'il‘[i’%ar @ LRARTIAE 3108 thRodalf 9B RISt

flow rate. aim 25] A net according to

furth Y r AW el .tank 0
the rencrranng TeHPa - ER TSI R HUE hAUGR the flow
restri nufacturing a refillable lighter having a fl ow
dtrictor for establishi ng a conbustible fluid flow |
rate within a specified range, conprising: providing a
f1 ow r'¥8eRite dlow gate pé thecormbuwstible fimideis, withén thewpecified
restrictor having a substantially constant flow rate
range; ivestalling theflovdireeiridtag iraticonbfidable! liglitewi d t hr ough
the flowrestrictor; neasuring the flow rate of the
iTanPuBl i Al i "l j - .
[Clafm B W hethe AekBrdted taim 4, S o el Ryawing a
i fi n ' ling.the flowrestrictor in the
vacuu?rg?)i‘ﬁl {*E@?’e{ﬁ&?\'ﬁﬁ{ 'é'll’g?(%ﬂlﬁl?l%g'ﬁﬁqe[\ nmet hod according to
claim 26, further conprising drawi ng a vacuum on a
fuel tank of the refillable lighter.
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