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METHODS AND DEVI CES FOR Cl RCULATI NG Al R TECHNOLOG CAL
FEELD [ 0001] Exanpl es di scl osed herein relate

wgeomroaidsy t o nmet hods and systens for circul at POG/USR007/018400
More particularly, certain exanples disclosed herein
rel ate generally to nethods and systens for
circulating air in an oven of a chromatography system
BACKGROUND [ 0002] Gas chronat ography (GC) ovens need
to operate efficiently in tw nodes - heatin A%guring
anal ysi s) MEKFQDSIANG REYIGES ERR SERGULA TIBPARe (o

TE@iﬁ'@@L@d}@fAﬂPmﬁﬁXt anal ysis). A double walled oven
i ner and shrouded fan nove air verg/ effectlvel

[008 b}?’f?g‘ﬂ!ﬁ&lﬁc}ﬂje? herpimyrelats generplly t9 st odg gpd systenagfor circulating air.
Mogd pREIIIMBI, Yerthir b)ﬂﬂlﬂl@aﬁéc[&ed hedifh rel@tB dene@dlly (6B and systems

RY [ 00 I n ordance with a first aspect, a
f°f§ﬁ§%ﬁ+8&%ﬂ?&@%ﬁh LPERBHPEBRTVEPRY sanpl e

i ntroduction device, an oven coupled to the sanple
on device and a detector coupled to the oven
Bﬁ&éﬁm In certain exanples, the oven may- be
[Ooozhﬁagclrrreﬂaﬁ)graphm eGaee o@ens hhhﬂi’m)t cq:grmhtjﬁcimﬂy D tw ) rrﬁbdes heating
(dur]BaC{elalﬁ i)eaalg o dﬁ“ngr @a!gcgr dna s:rg 1sb ?% ) atest% prelygléeto éﬁglxearfe%t analy31s) A
doubdmweliadtover hparaatt @hl@ud@i felmeospaic vert gkfectyy ehnduing cygliusg (inlet and
verﬁto?&‘g bl ndt Q@e v8$:r£HH RéH:d E}}{Ie?é{xﬁf&m cb&AP41 In
in exanp he o y conprise a
recirculation path confi gured to circulate air to
the substantially constant tenperature to t he
e during the apalysis sta In oth exanpl e
(OPREEF aPiatifeat e 4 D Hoprily ® R THOBA G SERPL APt CAmafising sample
inttodagionodeideh raﬁl,kgvlenl’mdupledltﬁ he rmmﬁbeaﬁj&loeﬁcnohhdhvwe and a detector
o ation Qe ude roud conpri Si

cotriah 5 S PRTSA T R B i T ST RL e ERgra o rocive

a aiomdtegrafher cahomprin sespape dn thel oxeak enagbert exampdesg tlenowinr may be

rei [t f I

cor%ﬁh?ﬁ(g Lra@%%n Hi Ed p}agbgr t%uspléstt%‘naﬁf a%nstaa%? tegn)a,?gab%rte &8 %h s%ace during
an appdysisptage 9 fhelpas aﬂpmt%chphmwsm the anal ysis stage of
[odoBFIng RSt [ RERbREN a,@hyve%yﬁla}e Borpfise %rie@hsm nggtﬁ configured to

he oven may further conprise a fan
clr%«'ﬁa Platt‘éﬂmt”éle ity sbetaptially\gengsant mr@r?élgréé@i &e@meffgmng the analysis

sta@R e MRALURA eREmpIBE @Y @BoirchiAtiSO E?Etheﬁi@}nm&lﬁie 4 REroh@RWillPYt least one
e flgld cally coupled to at | east one of the air

rEamREss e repirrulatiorppdh may dpglideen slrpudeqpprising at
ﬂ‘X(&iEphﬁsqooph Hnga’dﬁitibhiélmfni@% 2ihB\ovely &Tﬁa@nﬁuﬂﬂyr ¢othigriReran air intake
e a. vent ui di ca pl e ajr_ex
e ST P 80 STt PRI 57 AR RSP oGt RFohs of R imake
apdrivec gighithe aimexdmast.apbmure endyabenadinsteripdhetg thh andetlestage of the gas
. I .

o Y SR B8 S, B o O B s ot
be deqdulatesy to rotatheat o eromir spegils yludeg eperation af nhe pvgen In some
exéﬁﬁﬁ&?ﬁﬁ%&*&a? Bk %ﬁ@éaﬂy%o@ﬁ@& Q)rg?tlerahtcon@%f@lg ar mtzﬁc@qBé}'ture and the

massspectronet er. In Sone exanp he oven ma
air CFRRYS FPEETEO Bt el e%xamgk%sthansqsacrhrgmatogmphy system may further

comprise a vent fluidically coupled to the air exhaust aperture and configured to exhaust hot

air away from the space in oven. In certain examples, the detector of the system may be
selected from the group consisting of an ionization detector, a hot wire detector, a thermal

conducttvity detector, a nitrogen phosphorous detector, a photometric detector, and a2 mass
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constant injection-to-injection tine that is provided

by circulation of air by the recircul ati on path.
wpQOBHPR135A accordance with anot her aspect, a gRET/US2007/018400

chr omat ogr aphy system conpri sing an oven constructed

and arranged with a fan that may be nodul ated to

rotate at two or nore speeds during operation of the

oven is provided. In sone exanples, the fan nay be

nodul ated to rotate at a first speed of about 1400 rpm
spedwometer. ain sora¢ gsamplsd, dbe omerd mambebe@nfigaad a6 galovtide a substantially
conﬁkfﬁg;cﬂBn-% Jge;‘e{}&?uﬁmﬁéi i€brodRAl b %ﬁ&ﬁatﬁd%”&fd&{f by'the%ecirculation

own sta n certarh exanp

patghr orrat ogr aphy syst em nmay further conprise a

[OOQSP&%%@Q&% Wit JHBHRE a&g&pb %Qs élﬁ’orﬁﬁ@ Ifaﬂﬂ' S}Js&nxs‘éﬁ?ﬁpnsmg an oven
exanpl e t he gas chromat ography qq{@ emmay further

congiugied and ayravg with |agfan diant a persodulitedyior otatepftwo or more speeds

durSiRNég BB bf i Seh§E prdigaciann $PRE Exslidples) gh@fa%qaéy HoWddulated to
st age of the as chr omat ogr aphy system

rotafe 2t dHA% SRS o O 4G PRGNS Ag a%%rm ga%ea@d hay be modulated t0

rot&B hﬁﬁ@éd@ﬁd sdad o$)§561ﬁ P800 fith ideHAE a doSATBRInSstdgat 118 @Hﬁ;hh @Ramples,
detector and .a fluid fl

th PEY Pyt ¢ B& Rotor coupled ¢
o PR TRRGE P Y T SaBPHSY § ROEHRR DE Motor coupled to
thelfﬁli rhd?t:lﬁlb Ieﬁdh:\lﬁles; Itlfe%as chiemawghaph dystdie ni@ fi@eHed Eorhprise a controller

I t.h
oo SR Ghuet e SRaEl U B e nit e R eo Gy o o e g
chxpmatographyssfstem | east one of the air intake aperture

[oo%Ej;r yﬂ:%ox%lm?ce%la?#f %%cﬁﬁgx{as 4l %ctggy ? ghr%glh%%}ag)g}/ g#s{tér? %ox%anmg a

SIS stage O ogr a
sangrle ingioduction dgyies antoyen, glacbteswr arrh? Buiddlsmypatly sondtauregiyto fluidically

codpld E}tbeganﬁﬁm&cﬁﬁc@orf alvitd 4hdiscal |aéfd W@Lt@go; QS Blsclb&ASTn some

one of the air intake aperture and al r exhaust
CXAAFS: {RL OV CHRPIESES BRAH fndake @nretur}asndcm Sifapdgrdpwyrture, and a

posiiSit &Mt MYt dnldlof ARIaHCGABRE bffufe RAAHE ANERRLE AFBHBE may be adjusted
cougtaed to the fan and configured to nodul ate a fan

apalysis, gfage,pt the gas &H@n&&mh@ssysfpﬂe B)a%ertam examples, the gas

c}n@hramg&tpag Sy n&y%ﬂmermampﬁwd harfiidieqllyl &RpRd to at least one of the
.recrrculatrogaﬁ lljfi t he oven, dthe recircul ati

air infelke 3pg F@&S‘t*}?e‘&\“& dr é?f T SRS Blecks ¢ °§‘a‘°gmphy
syseambstaanmrthérl oOMPBINS b irbgrimmableahotve chupladl ®PRE dan Bnd b@hﬁgured to
e, £40) B50 DPaR Y a3t SRt U R RO
furthen sompriee tahresuguatmm eatbr matlshp'mmd apdnthe | tingplation| padlstmay be
corﬁﬂg%re%' o C%GQIQQ: all Q)O][;}Zludy& @B&Qx{tgﬂp Q:gns\%x{t I?erﬁﬁ@&tnleer to a space in the
aspect, a chromatography system Tonprising an oven
ovempMing ibe eaaluiel Staes. a My Sertaif cramplesithe resirakationpath gpay, include a

shrafid With aEXAABRE thARBHIHIEor a3hfoRE cbpidhd HeddBbd air scoop.
configured to provide circulation of air in the oven

[00g }Ph@ccarriaa?rawé.agoﬁragapwaﬁddgomatﬁgraa@r SYRISM [f@mprising an oven
comﬂub@hﬁﬁaﬁ?gé@hﬁh&nﬁr intile @f)Trﬁii’dS a&nSdﬂe@ﬂilSusﬂ dpériige, a re01rcu1at10n
per of the ov i.scl pse n. some
o RSBl o pratits o it b G R R o s and a fan
thak aarytba)madﬁlhred ughrotacd at two ar slvutr® wpkedo mipﬂng ioperatién b dst oven is
dlsglngeda II;I s%r%g?egax{xﬁlgs q &) F%}r?%iagtrgé] past’h mtagefnc %c{e anﬁ‘rr?\% Wptpr)ét least one
thr@lmhriméqj of @ sheud aamn{p@tsmg] at| h:aﬂcmmr dinseomi t In ather examples, the

chrdfdioktRRRkyAAPESEY furthePBSRAE e AHr&RMhingtE nr 08584 to the fan.
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chr omat ogr aphy systemto provide a substantially

constant tenperature in a space of the gas
wohowmatBgr aphy system configured to recei ve aPCT/US2007/018400

chr omat ography colum is provided. In certain

exanpl es, the nethod conprises configuring an oven

Wth a recirculation path that conprises a shroud with

at | east one through-hole, a shroud with at | east one

air scoop, or both. In sone exanples, the nethod na

[00G&] In haecordsmpr | with cunfadditionaly aspret.gds ehesheafogeafigwing a gas

: chro?ﬂﬁ&?rgi)ﬁ%’ $yBredh th PRoVidAL sﬂb%ta‘ﬁﬂﬂﬁl CethRGeRAPLafitd ﬁlncgﬁgcé Of the gas

ul"ated to rotate at two or nore speeds during
chrospate graplon sxstent penfisiend, to] GOEYS 2| grepipgrapliic eolynpHs provided. In

certfiRxARIp1ASERE Hlethdd é@ﬁﬂi‘ﬁé’s SnfiRBFhS biloVEh @ﬂh%néhﬁfﬁila&mn path that
usi ng a gas chromat ography systemis disclosed

compgises? fhrawd e eaﬁ‘r@%ﬂf‘ﬁ‘é& Ionprsheond Wit 3tderst PFFga’é scoop, or

botl aNfth €sdrid CexhidBleda$heC HhIRGL qa:s}aﬂhuh&ysbﬁml&o Rpafigiring the gas

an oven configured vvlti_lhafanth scontructegu é‘i
chrofpatgers %‘%’e‘”%ﬁi fandhatds copsigetsd and prrqngsd [ beggpdulated to rotate
at (8P eﬁﬁSreﬁprd:ds@uﬂﬁg%@fdtmﬁ offthetdven.oven, separating

r00GGR aERorithet 15 RIS aife s Py Rab S B bEit g, B Baatysis using o gas
chromatugmpldsyatemeis fdnscbseds piae:d:tala reamples, |thmgmt:thed mpnsbg/ introducing

a s%% kq%e ghrég% %Qﬁo&?ﬁg%&)ﬁg y)§ F ?ﬁm?xq 2%1} {)\gaéx cggg ed w1th a fan that

is cailstmpwﬂ end apanged toebeamoddudated ia rotathaliwe oapere sneedsddmngg)peratwn
ool

of e YFer e ecitilp B AHY £ Bl Rl W1l during he

temperafure gAnn the fapistrpodulated i spesd,candipoplig Gietofjery by modulating

the lfRfsta QR6nd iHeQd‘ oh: s!?)?ﬂeeexaﬁlpfégr@b' Qnémddhmé’}t fdr@x@xséon%}%e @bbning an
SCOoop or both In additi Ona exar‘r‘p he net hod

may
air B’é‘?ﬁﬁ‘t’?‘%e gedjprepif PERSE apRfTeREdUFiGe PR -slihphersexamples, the
methB ehaly TErtgR SoGPHRTBLASITRIRMe Syl With &l SdciiGulation path that compmses a

St ntlaII nstant .injection- njection tinme.
shrt B 2 5ot o e tholdred, St B s 1A B Bl ohdh o, Tn
addaﬁmeneﬁampleeduhe meﬂmdlmm;trisaeednyntaﬂlyIm;aatngk'zﬂde%l asmples into

redto th fan at th {Jrs S ,
the gfx & oxél)%tgﬁgpa]pgggys em u u?% Séarliltlg }f cclms%e n elg eur) R)r-lél_]egﬁ%n time. In

songrexerapiusthe depemasub@ md»dnliawg at the seomidi spegdstbapduck gool down time by

at lg%%b %% Qﬂccmq%al?‘?cfe gbgt B@.g tggl}l% %1’1 9 gltegfeljétfe%% dWF%‘%}o 8%amples

opeptigi of @naaur aalste apeyturg eand ygre §Xh%lﬁh gptrase sivdng the giopking Step, in

conﬂflﬁatﬂﬁstﬁ[ﬂ 38 Garl ModsfondS 8 dce MR W1 dBFh BRe5H BTN %, may
OF THE FI GURES [001 1] Certain aspects and exanpl es

be prforgedcri bed in nore detail below with reference to

[001 dTEA 8di 6 AP AghsLtS et xamiples Whil ebod AR lardddseribkdiif nfbre detail

b lschermtl c of a chromatography colum, in accordance

“WMth certain exanples;[0013] FIG 2 is a gas

chroni at ogram showing a Christmas tree effect, in

BREEF PRI MON OF SR FicOIaEe | €S

[0011] Certain aspects and examples are described in more detail below with reference to the

accompanying figures in which:

. [0012] FIG. 1 is a schematic of a chromatography column, in accordance with certain

examples;
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[0014] FIG 3 is a processed version of the gas

chromatogram of FIG 2, in accordance with certain
wexenspes3 [ 0015] FIG 4 is a gas chronat ogr anPenmsRig/018400

an extrenme Christmas tree effect, in accordance with

certain exanples; [0016] FIG 5 is an enbodi nent of an

oven, in accordance with certain exanples; [0017] FIG

6 is another enbodi rrent of an oven, in accordance with

certain exanples; [0018] FIGS. 7A-7C show vari ous
[00{31HIG- s angas e g Fhovging d‘v@hnitﬁ‘ﬁb i1 effgetain accordance with
certaglcaxaﬁgjeatl on path configured as a shroud with at

| east one through-hol e, in accordance with certain

[00dAiHt dds 2 PUGi%f?j’d FFToiEn BAS15o8 FRRRASHEEUR AERIG Zofn apcordance with
certaiileXUMpIeOTPI | Si ng an air scoop, in accor dance Wi th

n exanpl es 0020 FI.G .8C shows a p ctlve
0B 3 orpe cber SRR SfldexTeme S o pffect, in

accbﬂdaﬁﬁ&hﬂﬁ@f@ﬁfex%pbhe shr oud i n accordance W|th

rtain.exa FI.GS. 9A-9F show variou a|r
0BG BRSSPI
[00l DO 6 zﬁothbﬁ emnBodmpit@if af begil) mﬁwwaagceavmo@n‘uinmmﬁles

o | e erture of an.oven acco dance w t

[Oogig]r]ialgilrsn %Zﬁp ho@v T%ﬁS‘]wvﬁ @_f aflemgo a{mﬁlﬁ ovlgn compnsmg a
recig¢vdationgpath enndﬁgumd @wachroad withr atdzdsa osd thacpghthatee uoﬁccanlance with
cer%%le& gﬂ: saccor dance with certain exanples; [0024] FIG

'S phot ogr aph showi ng a vent coupled to an air
[00&XNEGS: 82188 shgweentbfodmpentsvefin shrondaearentisingcea aik tckop, in accordance
wuﬁegﬁﬁi‘gxae,mgpl es; [0025] FIG 13 is graph shovm ng the

effect of fan speed on a detector baseline,

ORI &frcsbowp aperspeatiye Niegsefram avsn cpppUshe Flsb;oué yithqanpir scoop
in ecaawinamerwrauhem\abwr@énlc@m chRiifiexaspey;at ed by a fan

fan ee s, in accordance with certain
loogilaffﬁsf § ‘Y]Vaf—‘ ¥ 2inopR;shapes, HLARgPrdancswith qertgmeyamples;
[oorzh]rxmatlogf amnytogmgh SHawihg) aa6s OletlosiCan Ml illaleipb@ird of an oven, in
n$ %{\%‘gOZSL G 16 is a schematic of a
a°°§‘f§’§% f FPEPES chr onat ogr aphy system in
[002ZCKIG] d h Gea phdtbgra thawingexddpliew;of[ad QR BxhidsGapettdre of a@ oven, in

i hr omat ogr aphy system in
accglgéégﬁglnlg%eqﬁn aﬁgl%élegal n exanples; [0030] FIG 18 is a
[00g¢hidtafl 2 és ophatogyeph shhwingst @yt epipiedita ss as pelrusioapsttere of an oven,

ma%é!&h&(&vhﬁxéﬁ&nﬂ gﬂﬂﬁﬁ vvlth certain exanpl es; [ 0031]
IS agra Owi a tenperature ramp, in

[oogg]cm éﬁ e%glw:lt ﬂm@@qg; the ﬁff@;g affinespeed on a detector baseline, in accordance
with certain examples;

[0026] FIG. 14 is a graph showing the vibrational noise generated by a fan at different fan
speeds, in accordance with certain examples;

[0027] FIG. 15 is a schematic of a liquid chromatography system, in accordance with certain
examples;

[0028] FIG. 16 is a schematic of a supercritical fluid chromatography system, in accordance
with certain examples;

[0029] FIG. 17 is a schematic of a gas chromatography system, in accordance with certain
examples;

[0030] FIG. 18 is a schematic of a gas chromatography-mass spectrometer system, in

accordance with certain examples;
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[0032] FIG 20 is schematic of a controller coupled to
vari ous conponents of an oven, in accordance with
woenasanmssexanpl es; [0033] FIG 2 1 is a phot ographs2007/018400
showi ng a side view of an oven that includes a
recircul ati on path configured as a shroud conprising a
plurality of through-holes, in accordance with certain
exanpl es; [0034] FIGS. 22A-22C are gas chromat ograms
run with the shroud of FIG 2 1 in different
[OOPUSHIG. 0918,a graplashoeingoaiempeitune wot, & aecerdanel veits ceft@if 35hmples;
' | ot
100537 20k SefbolefE st SRS ARRE O Sorfiongificl By oven, i
accwdameowhmlreexamplees [0036] FIG 24A is a real-tine
[0083Y PIERLOH Qﬁhé&g%?@s&%m sidB vid¥eof &PS‘JrenRﬁéhﬁél@&s %'}erculauon

I'G 24B | ocessed chromat ogram of
path cenfighaet es wi shiroudeeqrapirisingxa ppiraldy qfomwphﬁptss mswcpréa@e with
cerfafifdxatdplte; Chromatogramwith.a colum in the rear

osition and FIG 25B is the processed chr omat ogr am of

[Oogﬁﬁl%AZAr%Ca%recﬂaa shregaigeramscan it thechmmded FIbogb gy different

posﬁtcﬁas 3%&&%@&%@&&@@&&{% ng a side view of a
irculation path conflgured as_an air. shroud with an

(0035 FiG Gof 7 & realtime HF PRSI A 2AB ds Hhetiocsetet ghypmatogram
of FIGADPA £i5 jac¢ @3¢ withGertald exfinglePhot ogr aph showi ng a

' view of a recircul ation h confiqu as an.air
oo Fich A aaReliine &GtmatERmRah G H s eoRidh fna FIG.
24B rssrhabﬂoeeksedﬁlﬂor&ﬁtogmﬁmﬂfmgm in imoﬁlaﬁcnf wlialn certamd etthples
[OOSZLIEI%} Qngaal;Erleggférél%gﬁx494aho%a§‘% ae g%lu}‘:%gmf.ﬁ% ap Posmon and FIG.
25Bvwsethe h@%ﬂs'ﬂgchromatagr@umfﬂﬁém tlﬂnaczrerctaacmwelx eaTpliesamaled,

¥ .
oS08 261 CE oAb EAR: 18955, 51Y PIRL ARG AP o
air pbrsiui wih ap Al sepopde Raqbwmr,emacwg@p@ﬂmb e¢rigin eaenPlRs G,

[OOgQ:pFIG:' 22 i€ RHASBEAPK AWBwahg b Qﬁe%oﬁ@%hr@ulﬁ% Iﬁa% @onﬁgured as an
an'[sg[gl cal oven, 1 n accor dance with certain exan‘p

¥ ity an,fif peogR 1 Eacbiores dhas rat heeniaptalisd igto mweﬁéwysm& in
accdkdahée With t;éiﬁuaé,{ampmsven the benefit of this

t hat r rence o the terns
00U A g e 2 ey (RSt ipnsilied T am oven
hoxnufgpmaoxﬁmicy vﬁﬂfbcd&nlre@imblbmahdt he devi ces di scl osed
a ticu ori ent at
todF] FIc, PR R AR B % oo B shine R nPleg offhegqygn when
thef ¢ajume gs imy framepdwem aml arbgekl positiet,ores@ativey,t ardeEICb r29C is a
hr?lnla%r Wﬂ’? gf tﬁg 9%5% Ip?e ﬁge r S%Y(%p 5\Legn$1| atcE?l’th%g \’Jlt?l certain examples

I tate a
[00deLHvall bg yecpemizgd SObE semp Pl (@l}n?ﬂ'@kﬂ} inCthg argigiven the benefit of this

disEIB AL B0 rARBRE S RO derfraRY €Ssial » B ubAHIPP QY “down” are for
di scl osed herejn provi de_signi ficant advantages over

illuggatee; PIgPSHS PRisa1dnd? aai Hgit "B depiges Hisphopeslherein tg ey grarticular

onérﬂzﬁ’ﬂi’ﬁ[ gapé or sagiiral A, cé‘tam)hlﬁ{engﬁﬁsf & fetigrap s BIRBIRFE, may have

ess user _inpu he |
been enlarged, d1stopt ctl a terec{ or otherw1se shown in a non-conventional manner to

facilitate a better understanding of the technology.
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[ 0044] Enbodi ments of the ovens disclosed herein

generally include a housing that contains a heating
wehersmniss3a space to receive a device whose t eRPEMUARINO18400

is to be controlled and one or nore fans. Dependi ng on

t he exact oven design, the oven may further include a

recircul ation path, a programmble notor to nodul ate

fan speed and/or a notor to adjust the position of an

air intake and/or an air exhaust. These and ot her
DEFNBIRRESCRIPTHRNoven are described in nore detail
[00‘3:91 @Wtan[l QOdmts, @epdcad 5‘[1(1’3 E‘i@@(ﬂﬂlﬁ!ﬁe&t the %(ﬁlﬁbﬂ%? Qnéaﬁk@d Her@ﬁleprowde

directed to an oven t hat i s confi ure r0VI

sigaifisant 3AYanEASes OYsE P3isHRg Sﬁ@l‘fﬁé?%&“ﬂlﬁé huk mat @pﬁ?,demr Pr—tieh fpmperature

regd}4€i0n, s{rﬂpl&e(fﬂeﬁitlﬁg 9&*&&1@&?@ sSuddt %h@ﬁﬂdhé"ﬂ&l n,
substantially constant, tenperature refers to a

[OWéh%@P%‘?H’F%tSPﬁ e Qysps €’§°IB§F‘1H’6I%$@C¥% ocipds a housing that contains

a hBatfhg, elohddnk,&Ssphde th B¢ei® a d85E. wild3€ t@XRedturs A9 fEbd ddnirbied and one
oven where_the, tenperature shoul d _be substanti all .

or M AR ﬁ%ﬁye%?%/ e PEnTRRY oL LFEN 10 AYEY TRk fythef fpclude a

reoﬁntﬂanod ;natm hrm@hmgfaaphyotappl h&dhilldt® i, sptdicansifta @anotor tohadjust the

bstantiall onstat te er a
po%tlon e%% ztaatiﬁ éms Blé %ré a16 g)élg blls% e)s/e aén 8 o rggnsaonenl%%of tﬁa%ven are

descobeshin. mdre detathbélowmat ogr aphy enbodi ments, e.g.
[0(94 E:!eﬂagn hibBGime g%pﬁw éeg %ere%ﬁ&&‘e SROAHGS %ﬁg%%gglg&g?%m Q(Qﬁigured to

['Tcati ons an e size of t
prq %%Jbs@@trﬁllvaaonstamampmretlempm igrike avgp. acyrtaip gmbodiments

diseRS& mdéugﬁ%tﬁllytcbﬁstﬁﬁ ttéxﬁ;ﬁ:r&ﬁfx%r}efgﬁsyto I?lat\él%p@rature that varies by no
subst anti al conStant tenperature. [0046] wll be

more ghey Abo E- %yCateh% prsies & 1olC orlgisnallip exret] spaqennttkﬁeo‘e?fltwhere the
terSpeYftie sheu1D 8B @ﬁws&mﬂfm}t Bdrdtadi SG} Q&tyr&peddh}eg oL MR MntbRUGBe of the
t he space ave _a substanti al const ant
OVER: nlﬁégﬁk“lﬂ"é‘%raﬁqﬁfeaPPlé??ﬁ‘@Psaf}ti’rS@a‘ﬁa‘? Pvepdhal hipkq a}#’ﬂaa'llaﬂ,v constant
terﬁﬁﬁi’c&ﬁx&h Nthayo Be rat tled¥e . thézﬁifacebaéﬂiﬁﬁ, bﬁ ldrdg{ﬁ@natogtaﬁhy colﬁmn In non-
chromat ogr a run, it m eesaetora e
hiomgom?ﬂ reé'ﬂ’f’ﬁﬁ‘i‘ﬁnés > Fi&rs 0 Serd B°St‘tb°na SEBEY bcter processing
applécapiersatndr the h]Ela,ethb eiyparfahel B@cefwﬁlhme spbtantially ichuestamy @fnperature

hat | s 0 i s .
maly Pyt S5 Eorelimthed A8 R PR et ety comstan
temmﬁrath@ rarrp After the ranp, the space in the oven
[od4|2sgit wifl bQQ@é&QhﬁQd BY tifé pefibR HP&ﬁﬂ{aﬂPJMh FohY IR, 9&1 tie Reneﬁt of this

stanti al const ant t enper ature t IS a
dl%@é‘@ﬁdthﬁb?fﬁértbt"!ﬁbethe BPaqe MALHaYE 2 ﬁlébstt@ﬁﬁ]é‘f atna#a@t merature the

terSrd Q1 @ay |06t ARANIRanidIBf SRRhY obvhe rsiRac @op‘éﬁéﬂ%l@dd%g a gas
fferent portions of a_ chromatography columm are at

heogs gAY 2 HEDS AR RYRTR R PR BV oM AU igperature to a
se@mﬁ aehpferbfaad. My RipsAndé M the PsdeainufiR ENdnf ﬂxﬁelibCeécubﬁd by a

eSS o RURHGPE aet L B SEeoB B o e ramo
Aftre ltilancanipl theagpaad s0thb eovehe shat dhbeupiod byer clirembiogrags column has a
sul%ﬂa{nﬁgly 0&s F¥en§ﬁ/e§att€r'y t?'};t ig rlgo&rthg%?c%na %\%ﬁ r%uye eﬁven though the

anana re sp
temwr%tuxsamm'l r@naﬂlealsecpanm edsferalﬂﬂ tltecspectmg@wmw dlfferent portlons ofa

md% V\i?l BBACKrel? s@lhs%ﬁglw B9 hEIRGhALf UoRBatrrant effects

st age. e syst emtransitions rom an
thaaﬁaasysm@ §t>lag'§mpe!aalr% défiferensgm i ey eolumfe  Thesp abatrapt eeffects and

dedibest 1Rl SPMEE RF G bm are discussed in more detail below. It may also be

desirable to operate the gas chromatography system at one or more temperatures during an
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by the columm may al so change tenperature such that

t he space occupied by the colum has a substantially
woanstiants3t enperature after the cool down stagecams2mr/018400

during an anal ysis stage. [0047] In accordance with

certain exanpl es, an oven conprising a recircul ation

path is provided. In certain exanples, the oven nay be

used in a chromatography systemto provide inproved

and nore even tenperature control ?artlcularly in the
analyisis c4ag§c 8:8pi %o LR VACEHIRSAIEE 3] Paifmple sTeutpRarated. gndhdp change the

tem@&afmé ®ack ke S¥ERg f@ﬁﬁp@:ﬁtds@ Qdrihg) adcddD oGl OB, OQKARKYY system
setting to provide i nproved and nore even tenperature

trargtiiges pm a*rﬁealésﬁ;%ﬁ%s? R0l $teeep G JreReTafurs i dressppce occupied
by the Bplana inHye 19l chabge tb@petaade stueh maethledpaoa ot QIPREY Wi tHE Eolumn has a

oy A e R BBy oo
[004¥cln myrdlmbepafthloetthmr éxymipiesf wh ofved camplisisg 2 mkirculation path is
profied EeE i e Enpla 364 or Y S I YRR RPEY fplgpyto provide
unpme:doand’rmoee \eoéma tterthperames yoe®l gragiqulaely eint theAsjahict | @ogdied by a

B s

settingclormdendeimgprovedcandt mpre evrm tquhpssature pentyele rikheddvsn npayeh used to

|
probﬁrE % nc;&tngm tgupéf‘%’t% M‘mé’y 9?2%&12? %u Hidt) e?eﬂlg)\é tr?ﬁ) SBscussed
furher ek m‘aﬂ%mﬁrsts N"rlile’éf B AYAngs Hegd ina g98 g ma@wr@hu system, the

ovend %Ehtyl fok egambmaﬁp NMBse AR @falyds f dX §urOMRRidaBIPRI0A! Ufdrances,
emilr@ s g ereas i n ot her exanples the oven

s%ymibtgnq, arﬁ)sét&g and I‘Pt}l‘?ﬂ'a"‘lnab'Fllsf‘@]Peé'ﬁtone or more volatile
anamgéma gfeeem Adiitiensiaps, exaaﬁ;lmes“ mﬂedeatcelduéxﬁgeemg&dlmbﬂfe of the oven
nd tenperatyres. For exanple, a sanple may be
me?j?ﬁcg’éﬁc{e;gnboﬁﬁg?tﬁlzb%}v‘é’h tenperature may be increased
[00a8EIn agcdrdanpe wathweaaihargaplehahe evens disasseashetéme @bk usgl in a gas
C in on
chrRr% B%I%B%}r S)Ispeg: ?Eggcggrg@%%ﬁraﬁlé% P'.EC)Zr gptgcg}n% ug avcl}e{;']% att“?e organic
commmm@grsaphly 1ol bevrepatiil @dnigentifiets Telsome efcmmi, heﬁxed oven
[ ¢ [
oG o Ao o it SRERAL o in LEGRtort A e ramped
such #he| differprt qopwonetein Hle sgmiplecyapgrizesatt differeny vivas aryl wpipgratures.
Foﬂ@éﬂhxg[@ aASmbRENSP P H)eMSarkd HE SvEd RMPRRurE FhAyBL mmséed over a

e det ect ed ‘'using a suitable detector such as
ten@i‘éﬂﬁ? ERngE (58 ENGOMPASTER Hhei hpdlingahointt of the gpupprcdiin the faonple. As

coﬂ‘ﬂ]ﬁfnehtl arel Vap6@fedthesd &ﬁﬁ;&iﬁ@ﬁs arel QAlrfeddBiongh b QBrdiﬂiaYo gbzﬁ)hy column.

g s By BB ot 1 S GBS oPRER 48 bt on e
exacommewhtmalqeﬁhﬁ)w}hd mmlambms nn géxasgphds and tleomaenbl @hsled as the
chr?%ég:;ag%gﬁ( g.%&‘ﬁhﬂ €al %%?Aﬁh@&é G%aé&{?g%aéohyx%ﬁ ! tﬁgsmaa be detected

ro ITH
using4 giitaplggeteetorsuch ag, foaer@mpdﬁmogg Haptiative dbt@mrsmusssd herein. In
cer%ﬂpﬂg‘taﬁ’c%s h:ﬁﬁ ld8¢c@dh 1'119& 6t o&tiagt t@%dscfk@n Q! fnln%ngjt?eglce l28q ﬁs generally

typi cal configuration used I n gas chronatography,

shopig| a§ An Paayd repsesaptative efelufioged Stegomporsttcul ar manner to

[00RYOM @Raih RELBFISE @ doRVEHHINNYVER nla® PrsuidtDink Hiistd® Hodtin® fat various
space_  occupi ed by the colum_ The ten‘per@ture of a

regioRs o¥at?o § EHY MO Ren BracXamply and oriering oRaFIG- 1, a
chroM@idgraphy column 100 is shown as having an inlet 110 and an outlet 120. In a typical

configuration used in gas chromatography, the column 100 is wound in a generally circular
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may be different at different regions. This result can
i nduce concentration gradients within the colum which
woesusloessssn poor peak shape. For exanpl e, as aPCT/US2007/018400
conmponent in a sanple enters the colum 100, the
uneven col um tenperature may cause the conponent to
traverse different regions of the colum at different
speeds. At region 125 of the colum 100, the conponent
noves at a higher speed as conpared to the speed at
manmeyto provBl idersased lemgsh tvéijgeteduainge thtanraygt of sus asevmigd by the
! ! h’?ﬁe ttegl Qra{ulpeeot{ £OREhHYL ﬁhﬁ& L \ﬂﬁ:n];;m:ed & Qu)xﬁfehﬁfonal oven,
region 135 Is %er than 't he spee
may leg rlrf repg gt @iferepbrqgmsm Tgiretiestleoppeipdicg raneentratiey ﬁfﬁdlfgts within
the 3BIuEHRAEE Feduls W$o$@ﬂ%ﬁr&5ﬁ€ er&t ez{aﬁ'%leo Rs h3mpbRks in a sample
non- constant speed of the conponent through the col umm
entery thecaiygan 140 thsampen wlw anemm&ﬁl n@afr?ﬁ\l%gée CQERPQIENL to traverse
dlfitﬁfeﬁb/iﬂe‘éﬁﬁs ?9 i@tre &ﬂ@knt %P aﬂ%rérﬁ‘ @f)eeﬁak ]gu réé%mw ofl itfef io@luhﬁ 100, the
0 accurately quantify how nuch of eac nponen
COTOBERPOYSY 2L as‘é‘ﬁg TeSPedhiag campRiet Hnfle BREci i Seeigh 10 due to the
terrdpBiafuré bt fé\gfbﬁ| mmseuvg high@v@sil ardesipgeambesatamegion 1830. Similarly, the

t erat 0050 I.n certain exapple
spepELIRERH S if SepeiEh HEUPELITFEPBAR) P 1y Rpfaster bmperstre o
regivhr ifedsagnppied tc shaltempesatap pe asgionc B0of Tlas Gonicensrag speed of the

corrééq%gntetfufo%gh Hle coh{nl.n %%éaﬁéé thFRQEIks tt(b Livet %dsctr%ﬁ% esg rﬁllﬁch provides

own 1n & chr onat ogra
pocF| i@ak Shayes thet) rekeredt yrel Attt wgaczuBdy/quagdy th“omueh of each

co Ichn@ﬂt i gvré@@ﬁ(t ihh gaﬂl n?‘hl r@fﬁ:c@mﬁ% B Q@Urseg@ﬁh th1151-§1]m columns with

ronmat ogr aph havi Omm x 0.
ovq@hwgmmakwﬂwmwwmp@mer@mmm The fI ow rate of

[0058] Tl &E‘tagxaé(aﬁﬁie's UMARE oF- t&s%%rﬁhlre-mﬁ'el%hﬂeﬁtlhriﬁe chromatography
tenperature was 220 OC for m nute, and t

colpgppieinpetiprreid PR e eé’@et ottt of ﬁ‘?lﬁ Chﬂgmlaﬁ gee effect

is shwﬁ aceen m@%ﬁﬁon&mgeﬁrﬁ dhéheindaS. ¢ a0 3BlaaeE %phnjeitt}@ a 5% wiv
enperature different in the colu caus
8015?%%% iy vag g 18, ezm %ﬁ?ﬁP‘fﬂi naatg%ralﬁh havipgg 1om x

0.2stram orisun I ﬁleﬁpl&[mﬁﬁﬂlpoﬁ}hﬂ@:&nmyluﬁﬁk eThed floivftecefl darrier gas
L9, ageyr quant i t he concent r
15116% guasé g OS xpgls%lﬁt uﬂ\ st mg St’erilglera l\rasaér?é)gdsbu?o(gul m?nutt% and then the
tengresdure mae ranped tc asw&: af2.6 °Cxainp|fe thmblydrecfaelvcm (§1§9) entered the gas

chran%o %Ph tHef: %#1%’8 anaﬁlfﬁﬁ‘%ﬁ?ﬁxl tﬂé}cocﬁmltn Qﬁxs?@%a&%& Jfﬂﬁe peak 210

SIS S StGﬁ]ﬁHy I haccur at
and geavideflya pepk havine zlmﬂckss a Tms(pwaaeek shapce gy @@@k% dafficult to

accibfell '&G:Q:[tirﬁ 6fe! donkfAatibd Xf f&pefies {1Esedt) c%‘ﬂlcqxefsS‘tylﬁfialfyl"tﬁeasured as

primary dﬁ maxi mum These errors_can
thejapppapdprabecre nk rrereaplesnd srfering taRiGuAt mcﬁ“t%r&iide?fp%f‘gj@ng of the

pedkf 21®, %f’@bﬂ%ﬂi ofthe a8k sik @lysttdtﬁﬁ nie@niﬂh@urakdlly ehfiBiMbe peak 210 as a
cases, e species elu C
i R oY) PR OF o ey ST P oL Shaiar (7§ Pyjpary pesk

maﬂﬁ&kﬁ Those ﬁibas‘mirﬂea]f totibdcsuiate iddrdid0ation dfltke adounAoSpﬁgérﬂge of a
corgl 03;%0 a%ergsten%ﬁx e Ut S “t rngegcrtpga %gssés,%mhsﬁr%qea g g%ga&&ééscﬁ?ﬁﬁ{ﬂe column
mag (et identified fbyt the aaadashy swﬁwzsysns erpliebiyt q’ﬁp@ks t Ao sfamgleeof this is
shc%@gljﬁaﬁa%. Jé%gﬁgﬁé. %%n%i)ﬁlgﬁrhgg EuRE §x1 n’gz;s%hr(ﬂgﬁogrég‘}gﬂ cofftfh and has

errant resu
a Gjuigimedsftiessshimen Iaﬁnmma@lmﬁm@ﬂwam 4,%/ ihe gnelygipepstgm [igentifies the

sin%ﬁrﬁeék s %éﬁgﬂb@ﬁvffe?é?p %géﬂem@ 0b, e 428 efshRChEH € Ghis aberrant
ereln constructed
result may make quantlﬁcatlon of this component difficult.

col
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and arranged to provide a substantially constant

tenperature to a chromat ography colum. While the
woenpaetssr e of the oven nay or nay not be conBCamis2007/018400

e.g., the oven may be operated at a single tenperature

or may ranp the tenperature froma first tenperature

to a second tenperature or nore, the tenperature of

substantially all regions of the chromatography col um

be at about the sane tepperature. As di scussed

(003 1 7 S eAP e FEFPORFERRIY Sh 136 4P FIGIo G5EIn Sha peyeppotructed
andtdtfaqgg@htol frovide @ substantid@lyicofSarnemperitheds 4 chromawptaphe column.
W ir in the oven tﬁlo reduce t he Iikfglbi hooq tthat htgt and mav be

BINF SPREBPUIPOIIPE QIR TN B TREAFT PR OBRPEnECog PR NS ™Y
opecanddudtta sififle Séhperatear onganog the tdmpeertaaifrone 2 £l temperature to a
secopd ! Oxlme)erg d SO Yiore C%]eSttgucérggueano asﬁl%s@arﬂggl?y tzﬁl prré(g)i\c/>|n§l Cof the
d subSPERtTal Ty "Conist ant T eAperaturé to a
chrahatogmaplygeadiohy mag (be rmhabait fiecame itemperaBire5 AsThgussed B below,

i.nel ' i t bQt i
5081 Al 95712 PRATI Y 00 Bl S0l o
circglate dinincthe ovgreto treduge Bre(ikelihgadithatdpt angkarld $nots aye pregéntan or near

the BRGH hdQ0mnand an air exhaust aperture 550, whi _ch
ema)c/’ g %&tgkeﬁfnﬁe formor a port or door. Both the air

[005 2 Iataecarpasice wiith csugn gramplpte 2p Pranenin el ovep eprsiveted spd arranged
to REBISH WM tahRalRLoARER tBRSdrhhuRNo lathfdniato@aphy Bl @ishown in FIG.
into or _exhaust air fromthe oven. The _oven 500 na.%fi )
5. dbe gvethaernerelly dprlades achoyping baype aden gl 3)050%‘5&0 gides 525
ando$¥D). ﬁhkrb% Smpﬁﬁélhdleﬁ ranm‘uhin&&e Qp&ture auo,kmyh brydilehe form of a
into the oyen 500 throu t ai.r .inta aperture 540
port 8 8 Bl By S5 GRS BBEPIE S V) B (R UG ‘PhESTf 4 portor
dodp6 Botnthe Airﬁntﬁbja;ﬁi‘tﬁm 346 aed deeust edtadst opartulnes $Hvare sixd3th in an open
rob HOR L Bl ST RUSE: BRGLI P 080085, SHOHR, R By b
inckide glfe 360 thatnis apaatag by t faremated 565.sDrgheomxdtansif the oven, air may

be %Q%ti%qhe mﬁrﬁa%hxjo ?%Erhg t%\{/r\Dlﬁt)ér eftfirel %, o %M%yaérfows 580 and

i ntake apertures an re air’ exhaust
582appswirching frwyfab86hhemsdiftmayrier exerdiugiessirem dhe efen R through the
air Btaubtih i Ge 30GAL bR 3PIrbBSonl 1 exhaust aperture may

vary, and in certain éxanples, the air _intake may be )
[0083kInt sosretrapiplat. thspoysnrmay inchide phengy @i afnle (apertigp rand a single

exHAY¥S @ﬁa&u@p@ﬁ&%qn Fer BLariNSd b OREHoRMiRinkRE bpdusel drlfd two or
of the oven. A fluid flow pg}gh operatjve ouple the

. fo cou h
mozg 3ir PRRRYK SPEHEFY BR% P& RESTHte THE Frask RNGD %faﬁ? £l F@alfweme and
their ¢Xhesse Bpertuiie inhg vaiye Andsticderthidakamples,afid aid intaleahanye positioned

air is dra into the,oven t.hrough the aiy intake
on § 18P SRERCC Pae OV TROAE 1 STRPRCTSUER may,fe pEidoned qu.y botom
surfese btheaiven.f Adinid lewepath epenativstto apupld te@ir iGake aperiwoy #nd the air
R T
ovenpbrough ¢het air tdake\ppetierealiepeivesthsataiiemdbe o, pirbisgerlled as hot air
frobOeir bfhab&' 4Rt tlre®XBRP P Snork HErO VAl Blsgﬂaﬁn&?)fna%:be fluidically

i
constructed and arranged such that the oven may be .
couplad;te dhe sipinkky apertie ader e eireshiyst areies Bfcarn dhegyjepto and out
of the oRdiDi ent tenperature (or

[0054] In certain examples, the oven itself may be constructed and arranged such that the

oven may be vented rapidly to reduce the temperature of the oven to ambient temperature (or

some other desired temperature). An example of a double-walled oven is shown in FIG. 6.
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some ot her desired tenperature). An exanple of a
doubl e-wal | ed oven is shown in FIG 6. The doubl e-
woabisadisssen 600 conprises an air exhaust aper PATAISEDO/018400

on a bottom surface of the oven 600. Heated air may be

expelled fromthe oven by opening the air exhaust

aperture 610. Ambient air may be drawn into the oven

by opening an air intake door 615, which permts

cooling air to enter the oven as shown by arrows 620
ThealoublgItilledoyant 09 39mppEsaan eif cishaust FRsTtBNe 665 On ahgiforsurface of the

overs $bd. CHEAehir :aBy Bl g(ﬂepedjﬁ@WtﬁEgo@hlb lopting e aﬁ'\éﬁfﬂautspaperture 610.
cool the oven.” The air intake aperture s typical

Ambigtinie el o) FRVRINGE B§RYeR DY opeRine pp airinike 4eorq) Sqpaigh permits

cooﬁﬁg’ air b @nfeP theQBR as AfovAl by AbRE $20 Aad G8EN A ifdn 683y pQ&S&d by a
bet ween an inner. wall 645 and an oungr wal |l 650.1n gnwau

motgy, 640, g5y, beprdtchedray to\gid in draying Fdetohh 8% 8oPeke P&e“
intakeé! BRRtute B SQpla&my Gkbunfed G@Rint @Hd eshckeftric @6 the\fen 63 alraw @ir into the

el ement . nner, wal | so typi.cal | nds t he
ovelin S A BISTE Vol Y BHRPRGoT TR A S P 4 putet Sall 650 in
the Bﬁtfri G00L OTH @uerdealf Mroﬁﬁrlsm heag stodctirh ugroktusiz \t/knclals configured to

ot 5l B SRR RS ok 08 P, BthRf, of o
coldmus snd unaynnchwdatona @r ahort hmrusvte mrovitie ¢r cxmplingnof okna colgmn to a
dete%?o%ta:g]l%r 5%«11 n%lg ﬂ%ﬁoﬁﬁé’tl V%g Waq?P gtg% gvgfri] 'E(B:(g ﬁ-gpg% ?gﬁ‘é&% to reduce
the peas\osg ésmﬂg)heatlhe otthe |ov¢ng “émrh ey enssveothe heatingiraie padimey reduce

nonaﬁmf‘f) BhpiaalEdn $tY éﬂ&rﬁgar’ﬁﬁs QéubtlJ]@rail&ﬁ@\ren%ﬁﬂgﬁ-ﬁn&{)prowdes

draw heat away fromt ven tnar manner .
for ey eeoling it thBASHEVAT fthdncrepsed apamt @p Iated Furfaee @i%eqf the inner
chafibet to6§9wr1ﬁxt dﬂ(@a"yYfrorﬁl% dven cne atraﬂna n@hadd| Bf exbbi@paed Hetween the
an air of about_0Q.5 to 1.5 inches, . nore
inngrawal} é‘tﬁg aid the gptspval 65/%“&%5 "M 804 frfrEein “é‘aﬁlples’atbsrﬁtls an air gap
of &oﬁ50t50toa1bs> hjichés 6 pmlcslpﬂgz abdnetometa, 1.be mcmagre gJ\]BdHout 0.75 to
gni ze person of

te
oo 580 SF 3 b M e Sl R R BOEuR o e
perdjnSdﬂ o@dinig skithiatthd 41 gs&ﬂ(lhae lsx&bﬁeeﬁthis ligsclasmer thai_rttie SpHce between
the 61?{16{ ﬁm{m IXeerr\xézTHfs rréa Bekr ocﬁhetr%%eg 8% Qc% 8@%& rﬁ%tté?% g}eﬁ)%re}all size of
theexempl es, the position of the alr |ntake aperture and

[Oﬂgg]]glallat{el;%iﬁ)@% L:s %eﬂogl{t%ﬁ of ¥ akﬂquﬁﬁg Lﬁe?&ke%dqye %F&G{aﬁa aperture

froma contro Each

may [be adeatralirsk by ﬁ@dzmda sitably sigeal Hem @ @g@?k‘% eE%ayofbtée air intake

apefBFAGhd Ar S QperfiCal BatodpRl B RIS RcHBMt e aperture may be
o ened or. closed, at |least _to sone extent. The noto

opma‘;/ Ob o3t tHdFRH! e 3158 TR TBoRT B b Feed FSEPArRG o @ signal

to cbde thélhid kRal@neld extabiipedpes durimSancingiysig aﬁ@toaﬁtﬁhyﬁd &ir intake and
n.the air, intake fnd exhaust

dto
oI ARG C81 i coqh 108 r OB RGt BPT ART( sootepper motor, 3
plesdeeaqnpﬁr niwérora beushede D82 rectbr,i £ radhinss C bmownedn DEC motor, an
asynrrc%r n us Aé rn!ila&l %Ic'?i s%or@'}v%rDca}QoAC tsgﬁs&%kdback for tpﬁsmon on

ronous or a servo
extls:e m«:r cﬁrca@dbadkorfmsmpas|chc;mcmmoe|qohtg¢1 dryices oy aé@tbmvsed In

exagrg)%s Qg&%t ' Be- orq %ot\?\ﬁ% Eéeﬁntgé%y 1% Segﬁ’ﬁiect%smgmae eré&lver or

I'n exanpl'es where a nmotor is used,
encodertp prayidecosition Biedback. i ncl ude a resol ver or encoder

[0058) B RbARnROWith | RRaih &KBRBEK: during operation of the oven, the air intake

apertures(s) and air exhaust apertures(s) may be closed to prevent air from entering into the
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[0056] In accordance with certain exanples, during
operation of the oven, the air intake apertures(s) and
wai2nos@zisasst apertures(s) may be closed to preremusa0r/018400

fromentering into theoven. The fan may be used to
circulate air through the oven to reduce tenperature
gradients in the chromatography colum. In certain
exanpl es, as discussed in nore detail be|OMI the oven
may be configured with a rec éLatlon

overs Thqfanmeayierusethip qifmlatrodir P’éw@ ¢ Py P “th E?&a’eﬁ’ilHF gradients

in tHeCdREhabEhShyIchehe NS cdriaid BRnGMs|a8divdusseddh infRe déthil below, the

ot her_ ex oles the speed of the fan be np at
overR RS ARHIEHEIAMEN gorebire "g?}wpn@a S PP ST rgr Fedue the
likefikdddnB4t teri sdraa&egradian@ﬁemalcblmewm arivg. @i biher eneyplaf the speed

oven. ne ex; circul ation pat
of the dire ey RO b S DIFE G P o HTF R RIS, e G g ortoer
incredsb @l ¢RerdliSopagiting efficiedcy bE theatvenn nIrpsam’aa eamnhbtes a recxrculatxon path
atlo fan_speed.a crib I e
e R
reclpmtasxon p@th gridirmaedplaion| df fan spéed @e tdescgibvda IbelpWe ab@ ipdfer isuitable

emb% uﬁéﬂtss wﬂl BE lr&%ﬁ{l %ele&g?%g tgﬁggéoﬁ %@to L m)?uﬁﬂ the art glven the

recirculation Seé Sp ee at ed
benpfattdf thingisplosurs. tEnth@éimemgs {1t intlpdey RIreHRSiPN BBy Fmpghasespeed is

moétﬁ’at@tp QY Botﬁgnaggehﬁ‘it @m&% oPHR FERHLE: abgﬁt Fsooo e Ryt 5680 in about

tO about four m nut %S or less. In certain
OHCeWB%S'Gﬁ s rfrem aﬂ’ﬂ‘i‘ts“SrOapﬁ: do B8 A Freip foup FriEdes, 05668?5%11 certain

emBHRGHEAS hib Papid\@olihgal Wdeﬁzﬂ SG-OS%QI%breEJ%Qn LI &Sqlilrétho cool
astartlng temoerature s when c

ed
the o Bkt P g 0 B RSERIT PEols (OB ARG BPRPreGp o emtmg ovens

use@ULEHS cﬁ“wﬁl&)gf‘@ﬁy,&p@,&d&nﬁﬁvﬁom Bméﬂd @t ack. mtﬁcﬂﬂ)ﬁ&i]
t he oy d sclosed

[ooﬁ'@clgr dan qve\zdn%% gcgtéglr %@exiem élfe Swﬁenﬁ aq%c osRa Herens may include a
recx&c&ﬁdtfoﬁlﬂamt 1 0 Fecrailtigarpavh pi@mdﬁamfor iinnceasabmiking off amgdayfnstream and

. t
upsg'eam gr%m € E AnAHeH that aurgate e%g %[é%&er% ?na}r%g Ipﬁeé&g{ \}llie E‘l% ovén, e. g., the

nore even nper a
recmcxgat;ontmél premdm mramre rmrpﬁo\h apupdj thie §anf Jadespméxing pf air on both

mdécs o Uk O? Hﬁﬁest Plebcft%‘ Mo %&@'@é air @h&‘dlﬁ%n% t}@ Jveﬁmhps%m examples, the

| ades, or h, I mprove air
recxxswwmaxaﬂmax inchude oaﬁ/@rﬂnoweﬁh@eﬁ%h@lﬁ&m ggoud fqeonnect the air inlet

andrtﬁg hir QWhadld 8 ImPANE alfR¥chiBEdd IR ARG eREmPIRE, Bhe rec:1rculat10n path may
hrough-holes 1 n a shroud to, conn % :% F air |nleh m.f
mckuﬁ% OB PF TAYR A SEoWS cPrPreiee 2and sramerd [ 1t B PR P hAF t0 the fan.

In %R Plagples] the ré@Rulabivh dhihanap afchldﬂatyshlrcmﬂ witlie ofid16r fiore through-
[ scoo constructed and to faci

hol%salgggﬁ%mgyo%w PRE PTTHOLE Al SCPOPS £ er é’)? %tlons A éaossﬂ?le and will
be teeqgnizd by theqiersoaolf oniayiry sigll irdthe artsgivouttie hereffit ofthisglisclosure.

coff 5 LLEGYBUBRLES, | FAEOLIAIGN 1ot Ty RS2y RO ot
consmcgfharzl@drabgedtth erqoreiesfohm@fmgwﬂhmwtvnéhﬁ qvenjtqredpee the tikelihood
of tgha}égrgm'i‘@ a@i@ﬁ‘t@té ﬂrogﬁeé hbge g*a%ﬂh@§f’z{ Femr&ggﬁﬁ]pahﬂs shown in FIGS.

taln exanples, a shroud conprising one or nore
TAG oRgHeriRE KL FIGATA dr BTBEYS HEPCAr 8RAVER (ARt { Ghe oven 700

genRfAYi gapkiQds Anshdnet 9fo, abmcwd bhdwid hebarg raulssfamemw G@Jare though
the |ikelihood of te ature gradi en

t pr OV.i
othes ghagseas| ROsHblea 4 dES Slaviap irat G 1n F b3 P, dpturaliy of
throtfphHolesRRiER b4, holgs 722 ﬂd@zﬂsao\an RS Iﬁgﬁ\tww ef Vi@ WBOfTh@rshroud 720

i SRR PEGP2iR (0 6 CORbO P BIORG REVEE A g between the

squar e t hough
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ot her shapes are possible. A recirculation path 720 in
a shroud conprises a plurality of through-holes, such
wagposhei’ss 722 and 724 shown in the top view oPCFIUS2007/018400
7B. The shroud 720 is configured to be inserted into
the front of the oven 700 to provide air exchange
between theair inlet and air exhaust. In sone
exanpl es, the shape and profile of the shroud does not
substantially alter the inner dianeter of the oven,
air inles and Bir SEBAISE hdnisamr expmplenfthe Heapg wes pPrifBe of Sigrshrend Fdoes not

subiﬂrféall; GiterBie BRbr Ghinblet Hgﬂfehﬁeﬁ 8 BEenCth B @fe kK tvfb@v of the oven

n, .exi sting _colums, ectors detectors and.th

70| shgh ﬁ’é}’flﬁée7%sé3cy aRtHistins MsoPRrcaimet of fe ?xemmg columns,

mjthi%fst @bﬁﬁt@fﬁ)ﬁﬂl flﬁnﬁl? fhy theeuseh rv?ﬂﬂ)ﬁd &dﬂﬁtcaﬁbkggggl&ldmohy certain
alter the oyer I mensit Q e oV n

e A PSS do 5t ST AT TReioN gl BRI ah b 8 oren

[oossyad éxﬁbdﬂ[rﬂ?ﬁtﬁ ﬁvhareL ecshrcshuallh &?xhﬂiklr@atﬁgoughhﬁl@)éﬁcﬁseﬂuwbﬁnbvide a

the t ol es t he . shrou

recHRSER PR HE ARG PREE 8 TPCEr Ry R Ao A oy vary.

In ¢estatii exmﬂ]ﬂﬁs thiec hiblas guiyahavee:i Ishqpiei tthai is ¢1rcakae,zmntiagular elliptical,
he na ona tr| h

trapﬁ%ﬁ@% Olﬁ%yg(fngﬁg 6\% OnaLi%'é cHi}’er 't gﬁ? g%lesr%l I‘ g’ﬁy Shape that

per@its reclivelationn of anun”ﬁher emafct tdumcbag hf Hobwsh-hpdes may wamnend m some

exajsil?xﬂ:% ﬁn)é %GBJbS;S of %poqllgﬂ ‘iﬂ%‘érls gfw tt@%%‘%r@ Oé Sfdu‘? lop rl]rﬁmtet R certain

or nmore. In certaln xanp
exam@u@h ﬂlrreu@shq’fwmme be spasedl cesnbn pipupd BgrrircumErence of the shroud,

‘ wh&%&scﬂrgtﬁér%ﬁpgg B 8nERH s WIS RSt dV6Re surface, e.g., a top

exanpl es, the through-hol es nay be grouped on one

surfggg. o ctle sérogd I3 108Y5 SERPlEe MegolPHBRL HE GHeiuord It Gifpshroud by

drilf¥@RABshing, i&enﬁgloe%ﬂwlsb Qerlb @Akl 6 Aldsitdd dnRnS Bd HehpbOf material
dr|II|n rmch(i?S cuttln or other feinrermwngeﬁfa les. th
fromdby ST B s%aaféfeocrp HEELP BF S8 (RECEHP Sergmples, the

shrél R&PYE fedona afhinddl i€ be fireiedgmd heldtih e fivkt puidof anroven to provide

certal exa e t.he shrou e L ange
the (5 SEONAEST o Mo HErE Y o APENE o oreiah YRR BEheid by
intqEaing chefastger aiich a9 4 bl iato tha shend) tq attdeb thdwslquﬁ tmn}ue koeen Other

em{)od[n%gﬁtg %f sth'i‘cﬁ?i cortﬁeprl{gin%dOn W@J ngpe @E%J%ﬁ glegytﬁ é)ro‘ﬁde mé;reased air

rati n I 'suc
clrctuéatran tveitl I’oetrh@gsmd) b thegpersom Qf\peqhna@tswélr indh$ avi green e denefit of

th1s%1§é“c§s§¥éd conpri sing one or nore through-holes to
rovide increased air circulation wll be rec%&glzed
[0069] Ioheccpeleen weth er@inn s¥ameles: (9 topnvieNeoh pt reciufationt pagh. that is

cori@fbiak a@EurEé'Ho% i€liain0a B 84. O@ﬁ@ﬂnr kdbop 8COIiaRERted ihfd a corner

certain exa tOp eclircul at] on
of r atord s kgt has By SeuBpPTG: SR o feadp10 i inteprl
witBAhe shim:deBO0, them[t ﬁaﬁbt sephﬁteegﬁﬁhﬂﬁcmnaﬂ @ntﬁccmpteﬂeb thef shroud 800

thr%\%hggyas ﬁagfle %gt%%?r-rrg}e 08869%?_0@ ?@1 fno? g {Iﬁ(l)'llln%d within the
shrett entimBP®e siZed gl arangrelysuok tise plamay é‘lteylyrmnuﬁvahmme @hroud 800

wit?&ﬂ h?t?ﬁg kh(;%‘rjs ga‘tg%éestslx% &IZJEI'AX a%ﬂ)? n%{l: i gt}x?némé tt@t-p a?ﬁ) litnfag é1ze that
mayjbe hpsrated ithbutstriking die varpud surBicorrian briuwd faprgeide derdnereased air
clr&nﬁ;on' g @béctfn{ges%lcﬂ a%g'g@ féﬂ' 5| EM ﬂﬁmﬁhﬁ@ eth s WalyRUImited due

the surfaces of the shrioud 800. In certain

to fész amqeg gpace hetwean theden 'Plaﬁe%amé dhetshgqudnghjie i S&f@r%@é&own in FIG.
8 tiMek rt‘l@foﬁ%'a%@z&ﬂh@-sﬁiﬁe@ YebjsdHoh axRadiNR YadifilyE&d the shroud 800.

provide for increased ajr

* The air scoop 810 may be constructed and arranged to permit entry of air to the back of fan
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circulation. By selecting such a large fan, air entry

behi nd the fan blades may be limted due to the
woinisteetssspace bet ween the fan bl ades and the sOTmseN07/018400

The air scoop 810 shown in FIG 8 takes the formof a

trapezoi dal - shaped projection extending radially from

the shroud 800. The air scoop 810 may be constructed

and arranged to permt entry of air to the back of

fanbl ades (not shown) to increase C|rculabgon of

bladgs (nob hawy tp Apereasp e o 8 anchy W T £58b! Ineghs of an ai

scodph $gé &b MBY filndf6d hoR: NRY £ phddi€aii Padidk @oansir RiroMbtiter, which
poor air circulation, which can create uneven

can prepts aPSHeR tapsrauteR in g axen- [0061] In certain exanpl es,

[0061']1@11 eemﬁﬁ exdipay thefexadt rnuﬁ’fb@ﬂtﬁﬁalt sobpriaciuied inhtke sioodi ehay vary
and. in certain ex one, two thr

e, 0
and G G SXPPPIES Ul Wy G FHEPLAES SEoPoURneY CodRoeks For
exaiple @hd ireTering td-FI&. 83a phomlgﬂiph ghapilag aipempelglva view of a shroud 820

rspective vie es
oueBEIRETLS Y53 B o8B0 D) PR 25
be wsiopsd &Zthe gathersagf the shogd t820ned generatie sypmatricgl wanndyabout a

cenégi ?ﬂ%f ﬁ‘?eoshl‘c{ﬁd%Zg eg?%ﬁ&é %{gﬁ}éggq{orwlegéj ﬂg%wsn%ﬁwm%osmoned

fal axis of th I'n sone exa
asymuwgmeﬂy int the shyiond.s 4s slaviin Flk 8Be ictairgisaeps may include a generally

fat ASVADE dubfy 3ls! farfale 1836, WHiQUEan ASsist NAWErehtthatidbul8ide fo@nhance

alr séoops may include a generally flat surface, such
circglgtien of 4 SViHD the\pieah [ A9MesTRRIPles none; ppFigthrough-holes may be

pro@xﬂ&pﬁll tﬁ@ﬁﬁ shifacRB Blaﬁici@e SHrbuihb Hdr&iRe @ifrcu?lﬁtfonwlfbiﬂ leVerl fiether.
In sone examnyp l e one or nore . throu

[0087] T;S69F GRS, {ifchly SSaPPFIFY bt 8 S RIS FoPH S eyt B held in
pladeNi@tBaGGenCi AL kkahplonf Giis & shoemen KIGr 8Oe I‘]?he[zﬁﬂﬁﬁbp limcludes three

dlffg%%(aﬁiéfa?fl 1&@3?%2&? al r85§ctﬁag%§uglﬁa Xxgﬁm quxar shmg u§V8eSH to Rﬁovide a
trar@)tﬁﬂ'[ﬂm thie clirbulsr s}sonsilmmectnn@lﬁ ovsﬁllma'xh él'tei gves dmpdyples a housing
860:f %alcﬂ 1S §¢h { hr i[ﬁ aqlné ?o%@@ Qflgpgé%eg%%noé %&?&t&@% oggeﬁ)s, such as

e Wi a ciTcurar shrou gLOVI ]
tabg 8$6rmdt856 raré ppemativiado boldche¢ air setepishrpud @ssgmbbcintheyayen It will be

thﬂiﬁ% Aﬂxlﬂ? rof th-gr})%rsgff 8PolddHHAES iPthB QHSEiRGh BEBenctld bEtid disclosure,

In an exXpl oded view. One or nore
to sf:lggttaéﬁ@pgal(yfayﬁ af)@sserglﬂmg aasant s§pRp Foneimging syrhpirscoop in an oven.

[oo@ﬂ%aatcea&sadce Wit Grthin€ex@inbles, CAO Bk Eiipd ang SREDE Yhel dir §d38ps may
oven. wll be withint he ahility of téh? er son. of

varpy dp rpsftyms%ampl%me RBaRg P tg) 95A°Q0RE TRIEY ALY (FIG. 9A,
rec@h@Qar0 UGS, 9H)0 eﬁ@iheﬂt (faddig0)pmddnguiay SFIG. 8BS e 9B trapezoidal,

air p.and mou such a scoop in_an
hexpab IO R Ao oeesy 1 F REQRnuien0nhde is sqoops may
alscshﬁ‘p@ndlpfbf&alilg tigf schbyss lmive smcabtq[mxmglonsapwovlldﬁ foemiging of air in
theeo)%%n wh1lsé n t%%lrtsggﬁ%elaés\ stugﬁ t trth§ 98P ?ﬁ%}émgg must be substantially

sem -circu gul ar
altegdd fopice@amoddt Ge shoud lmrlu@mg meemr $aopLs- @Mlﬁrba vyE)m the ability of
the;preé;gﬁ 5P b%ary Qﬁﬁ%%adrt %F\Jeg‘thggéneﬁf of@% dis&uRt B lesign and use

sl ze or dinensions of the air scoops nay
shroyds dlawag ¢ saiteblp er epdprpLerd agc,sem t) IRFEFASE I ab'f‘éauon within an
ovqulmansnons to provide for mixing of air in the oven

whil e not being too |arge such that

[00g# 1 AB pereydance, pafh pratain eramplas; ﬁﬁelﬁ?“‘é? f"é‘r g@gvgrr]naterials used to make
the%ﬁ(?s@mf@dﬁty&abh@@ B sk dxatiplid] zﬂ;g rhdi€riad Infayshe(iﬁﬁmthai tan withstand

be within the abilit ersan of 0
thesﬂXF? FerREraHES- a1t e F\/E‘éﬁ“’tpxé Sﬁ‘é'fsicg oY i egmdr“"“{] iy the same
di scl osure, to deS|gn and use
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shrouds having a suitable type and nunber of air
scoops to increase air circulation within an oven.
wpQOBAR135A accordance with certain exanpl es, tReETN&RWIO18400

and type of materials used to make the air scoops may

vary and, in sone exanples, any material nay be used

that can withstand the oven tenperatures. In certain

exanpl es, the air scoop may be produced using the

samematerial as the shroud to avoid any differences iql
materfd eprifte shixqydrigiaypidpny didergyees in é‘wﬁe%hf‘éa?nwetgg Opgp 1s heated,

whetda86h SKGBRlafDles! IR SR6QHEndRE fobp SEHOPe PRYIURE] using different
produced using different materials, 1llustr thFd b
matppiglier A4S MEEEalp FOTS JGHTALPeFHgo g 4 SRORIRY tnplude, but are ot
limiitéﬂQb}J:?&l st as%lfa%lléls@tste%ei, ﬁihdtzﬂﬁ siich, as?lt&ﬁhulﬁuﬁthpiaﬁx and the lilée, high
stainl ess steel, netals sugh. as a num. titani um.an
g i S b ) P B B et
by Bl PérbdrOsTardifaty kil i€ theaire givah thewiehdfitbé thisdisilospresel ect ed
the person of grdinary skill in the.art,. given th
t00g o rserr Semp R aR e o soptfurte Sl b gpf T s en by o
progrimabRSDCthetonV & eriting @ vesndised uin etiromatdpraphfy saysteinat the fan is

ol S B ol BRIy TR Eo it Do o

i Chr 0
the t gyeiC distlysed plasreinethclutie o ffax eghasp espgedi umdyh e amailylated or altered
congﬁg%ﬁg&%mdﬂﬁ%ﬁmen&? W?Pr W?,gﬁ@ giho Heeli HEayOWEBperated at 1400 rpm

' ereininclude a se speed nag be i
duringchmalysie dnd the fanespeet! Beitherinergated: @8- it pRAY2EPR mprpyduring cool

doﬁp fo EXAIR Ge htB St WS e BY chflePRES Blafithg¥empé@dfird. PI some
urln%analyS|s.and the fan_speed may be |ncr%%sed, d ai
exagpies, thegoveBomey stngerd singlsufenudiselly atmled; 1o thecge4ig and aur
exhald®, WRdr6asdh oMl eXhniphe, %&rtif Ithe £i0 ﬁﬂl&d&nﬁ ®hedaif E}_&fahftnagay include its
tenperature. |n sope ex s, the.ov may i ncl.ude.a..
owRj igf| %hqsanspf’?ct intﬁycg??m}"‘g@%ﬁ‘f & prgvife ef%ﬂ’f“’rr ?ﬂtfgf i adjusting the
tenpefanf¥ Matimtthe wWrar eas i n ot her exanples, each of the
iy inlet. and the air exhaust may.include its an .
R
terfp@raluir® maly rbead¢angilishgl bhepdngrgobe atrinlet avid the pir ehlsaust/terprovide air
ﬂo{vﬂb%ggienl zﬂlalggrﬁoa{lrd gtﬂf: ﬁ}ewln‘:epnaq %%;@'aflsa?xﬁrﬂh 68 thd 8941{ ﬁgop‘}f'ative to
Oown to a starting t may be

& oven t enper at ur e be ,
inceraer0fip | nsiveofbymipamimigsidh dhapyen; byl dmwingcrtentais through the air
inl& RS LShaPdRl B8 nditdr VeRWIDEHWRE Rirad¥RARD ko 841 BE@ven. Some

the internal oven area. A fan in the oven is operatiye
existing oepeacsemphd Baserlineotsing i viernali fn fhorererpHEnt Ggfroush an

air P etHuBMHABubtDAiL Blhaddt ldubd r OhkOilck bR @dbbudt et aduggicalytbpened at
exhausting, the ho%%er ovsn,ahr out the air exhausg Rgh cool

a defipgd time USPE FOMRSIFETRTRECPIHE GORFY S4ER BB STERCr gior: When

dowR @ reqikstda by theasystend teseaihlef ami dxhadsodues anrltypécally apened fully until

through an air _inlet duct and out an aj

the e 0 ot e s lep e € @y b by S Umiibre sensor

(ustgify @ eHitibineesitineg tlwomemeteddbcatedeithiarthe avene divch giystems may be
such a St er notor. When cool down is requested

m ?c?ﬁéégvgﬁgﬁﬁpthese inl et and exhaust ducts are

[0067 pTrcedriain expwnted, the knypegaiwe|of threovspe fiselagnddierein 13y b egptrolled

by "Gk goPYrﬁM@émsrr@&dﬁ‘ieﬁing% SROPEHRYaR BYMHMGFAS teSfan speed
sensor sual 'y a_platinumresistance thernoneter

duting: spadypisiingipased R Grpulgtionsmay ks srovifed githip dhe over to reduce the

likelihood of temperature gradients within the oven. Similarly, the fan speed may be

modulated during cool down to increase cooling thus reducing the injection-to-injection time
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nore conplex and costly. [0067] In certain exanples,
the tenperature of the ovens disclosed herein may be
woanisroeidsed by continuously or intermttently PCT/US2007/018400
nodul ati ng a speed of the fan. By altering the fan
speed during analysis, increased air circulation nmay
be provided within the oven to reduce the |ikelihood
of tenperature gradients within the oven. Sinmlarly,
the fan speed may be nodul ated during .coal glwp to
in a chromMBREEPRY 6YT 97 ﬂiaﬁ inelydes) ﬁ?ﬁhﬁé‘ Qg Modulating the fan speed may also

providd &frld Qder Wefihdd RfpbRARré iphdTile &g.C Ansamidiid Moy ingysieor a user
that includes such an oven. Mdul ating the fan speed

defipgd coglingrafsy ovi de for a user defined tenperature
[0063] 04 béRrdaBecdwith Bertise Exagflés) @ gotitiad bfun attereqir daouskthe air inlet

f d |
e RO MR O A —
contrb‘lﬂn #dicrovem| By adgnﬁilngrthé im}:rtarer pogitioa ©f thermiryintaksandia the air exhaust,
t ed d ted t
the arg Jmu?f &? Tnﬁlepﬂgr H1a§meay ags rél %('enalﬁlaeﬁgacg&otllgwgéﬂw the oven

oven.
follpesh tisen defded timperaurg moﬁlee e«gn @/u;pr ddﬁeedamahex mete of a upgrglefined
mount gl b ent 1L iRHE HOBRY sh
oo PR, SRR BP0 Do B L AT v
Thegfsition f thermieintake |deoxp1Qi10| hay, beeacgustedafr% é\allsd@ranfe dully closed (or

anyh%%f._t{ %‘gmr@ett\@ee% by éﬁﬁka%ei(bz@e% £ QRbthN P03 1Ghe MREI0E r1§ ityically a

10, a photograph of a fully open air inta
proptommable 13RSV T REVISGHreFERMBPlerHERHOF i Aiekg Bare position.

Smﬁ%g) A RBeldfnadieUst %td‘n’f e ﬁélédu‘,éleﬁﬂ@fhetaﬁ} dxtihusy apdrangeed modulate
(or any positi on in betwee g émga%i 102 Fg}%'d where a

tho ROpiSPR PE3LE AHT{FINTSE BPOTFEC ?ﬁr& fmple 56%18

phoidtraphyld? af faﬁ'\/dxﬂﬁlspélﬁhjﬁlmwhbﬁn cthe hir@ikhofst dgeetug 1000 may include
j nt.ak 03| ion, 0

o BT T BB e T LGB, o oo

dowidul ate the position of the air exhaust aperture. For

[00§§]aﬂ%egalg anr%p%s El{e a@gxaf Qveﬁlcgaohrg]ramgxr l?eaﬁné’ﬂ@é %Hyaoghﬂeasured by

I'T exfraust aperture he “ai r “exhaus
corpypeing LrequebO@l0readines nol a dtandard | qysn | termpefatureg pensary (O hﬁ/h%ﬁﬂé signal

betR8SH thk QLkr cfEQatggF&' Itl'ﬁata%%afil'brté Ry OAledSh Sfo@%‘-rﬁ:‘ie a conventional

uring coo In certain exanples th

| proagnngaal intpgrAl eangpl ngrr@t vemetﬂr OF SR é‘”}eaﬂc’é}herﬁé‘gﬂnﬂf‘é aperture and a

seclBBEASH £ RV CORRAE bPGnISMER irtdurd &tihildBlyORodulate the position of
standard oven tenperature sensor Pﬂj’ r.or

S
theispE BT O oo SUF JE T abE. Jr o bederaroy g‘taéa‘r%}“d oven
fanbs%eétﬁ% inBre dpeh lﬂ@(ﬁl‘ﬂg la@d e@hatOnatRe zlré),l’laé lem dizogressareadrop will be

|ntegr control to drive .a nDtO

with e At 80 P e K Tt e i A8 flo e oven.
[oosﬂhausdrtaanpmﬁqdneantsMﬁmiWam miap ﬂmea;dynhmln ﬂ@wby fm) @nﬁeé\ﬂ:@ the oven
8B 20 e BEPBRLL 8 LS bl e 20 oo
inlervnt étaypes m) thehfen speesl gpeto BEANIRID: s aDRERS 4000 RPM,
ethugltu? tl%?e(;‘aftexI he flaﬁ" %E etdhﬁnay Nieeaty Be L0 WilH Hech@ s fnhihg mlet duct

ucts, and erefore nore cooling air wll
stepmrcmgw nosision ugticthe faminged pehicygea loyaodolPWest %@rﬁ%ﬂﬁpwd (e.g.

14&?‘@@%{ {Wﬁ%nﬁthe fihbaRE l@tetgpaf thb®BEH AtYa l:érf&ép&rfﬁ&;gﬁlé@ﬂ (el 400 steps
spee 0] e oven inlet ven | SUcC
opee Tyl T PGP (e @ersen Py ab%ﬁp frabg e st et of tis

disefos@8, that for a fixed opening of the inlet and exhaust apertures, as the oven fan speed is
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inl et duct stepper notor) the fan speed goes to a
maxi mum (e.g., 2800 RPM 4000 RPM etc.), and
wohess@afser the fan speed may |inearly decreaseCwiusko7/018400
decreases in the inlet duct stepper notor position
until the fan speed achieves a | ower, or |owest,
operating speed (e.g., 1400 RPM when the inlet duct
stepper notor is at a corresponding level (e.g., 400
steps open). It wll be understood e person
mcreeﬁf‘@r ther Rressidfe| drop Refypen dhe omerpXea and r?i“sb“‘;e Pipniggr ?‘i‘wanées such
that SlofeCloBERY Ar wilnBéw Hebugh tixés)éeldct@ peategved. t he inl et and

exhaust apertures, .as the oven eed. i Si nc
(007§ N i SR ST 650 BOMALA" BHanIoh AP By Y PR B Ly gy adused
whll?:iﬁy ﬁ)@ﬁloﬁbf ﬁﬁ Bﬁlﬁgﬁﬁagsm&ﬁtufeh&mahﬁ fixed uoim nlgpna)qsumnl |Similarly, a
ow. t hr.ou t hes uct t he,ove
ro S P g 5550 o L Ry QY Lt SRR o
air 1ﬁ1@ﬂipeﬁkiﬁu‘éinyhrﬁdixus i en wheil positiva. pailse,thogin thef paaitiogiaf the air inlet
and g}rrﬁxﬁ slt ?Bg %sggla{l %rgarlncr)] ula];téci( ?o Pl’o (%nﬁ)? RE4- (E%@ﬁl%(& 'hgzﬁmg or user-

Ion O aust ap erture may
defif@l colitg. Nnotesthin axpupleat thel pmlq»reoﬁ the ajsdnlet M@ﬁtutﬁ may, regpain fully

opexhpor%tﬁrgtgi%ﬁlg{f ﬁgd E&H%J}%J x'n?@tg%tlecp A 8‘39&131 ;R:?ﬁﬂtté Qpartially or fully

position o e alr inlet and air,
close prsitiom. Smilaty, o praifione@f fischin ebaest pRerpYOURYEemyR fully open for

a ﬁxléts$ dricd &b R ﬂ@f‘%b rﬁ%d‘ﬁ[atéﬂsi%[' dabidhadhesio@d BGartlaly or fully closed
talin exanpl es, Flosntlon of th air inlet

posifiper i seeneregmplEralt POy ObRE PRI 5 Ut M Apgrg AR the o

exhd 3 BpFRYe RRy reaelu bt R§hstear betwsaCo lﬁtdl)pelbdrﬂﬁbsﬁtibnaand a fully closed
partially or full c,ﬁgsed osi tion.

posnﬁag 2t # 89esed frequensy s acﬁ?ét}l{ea PIE %eg;at}vg r‘%lﬂﬁ Ehf& ﬂ'e open for

som@peAod.or a first period and then nay be nodul ated for

100 DaIF erraen 30 et arectRony 4 gl el RP Btein may be cooted
dowiDWEh Ofss hifdicat hoibethah thp embunt ef anibe tthe 1aprod9¢t¢ﬂa@ls‘tng cooling of
oveb%gllaﬁ%éﬁe méal?r%‘q?nlgﬁb eFo%%;( eéf}g Q:egg’ B\Q@S‘H%l@s Ihgéll) ed%?eq]n may reduce

clos pOSI 1 on a selected
the braduewniiyle suth thatrolblhle wilecanyeetipnal evesp ér ghiiopatogiaphy systems

sucl\tlmi ?,%foxgé)rga{rgﬂée rkag Q. 8%&%%%5 |30 Ghat W4 %ﬂxeyl Eht&CSRI d8RE.Ethe ambient

cer . the ovens di'scl osed herein
audibdy npise do ofterd V@I!vahuwft’hallﬁ% persh et 2rgpilemy fox mopiy instrument

opefHIRY. nUsﬁE tl%étﬁo&“&lbs%d RERH aRMbvIH hiad Bhe@oblet g a @dpid manner to
ovens i n a conventional _manner.. For edﬁnpl e, certain

redugedhfyiing aigvieh gbsintial ambienhas st s aRdE°he oven' s
[oo310th RkRain eka&ﬁpleﬁﬂw &bl emmacmnvmvidem ay tiandulatipn of the air

chrgmat.o syst ens h as L EXa
inlet gp ﬂ’ia‘l“bg’flﬁgﬁ%ape ot ﬁ’é‘yoﬁﬁlg e #R é3§ airer c°8'8 Ith"OJ reiﬁﬁata‘flhg of the
cooR @bWeE fineaind | théreforoingeovesthe bteeisionarfythe duebtiboto-inj¢atioy time which
o i PR S SAigh bUTRD i QA1 B0 Qo e co
dowmfdteedontml avithagi dvemaqmmnsma o sdiuodationepath, hetten tempfeﬁlre control

substant (ﬁ% BRleSHal HePLAANES T S0dS]fot d sample
alm&% {h %dg%ang{ge?s e gooa&dgwn rate ?:ollnrt r ol Br 0\/c|reé|1;?j P
mﬂbwhmhe nodul ation of the air inlet and/or air exhaust

[00F R &R e%}%l@é n‘icﬂﬁld‘tl@fi of PR Esh §RYd hﬁﬂ?é@iﬁaﬁeﬁﬁres may provide for
the cool down tinme and there

r epeat abi | i
imprayRdotRoling é‘féf SCiCEIPEIIEE THR | I e PRInEh g?shflérf?ﬂaf?ﬁr aphy (GC)
systet¥EhbilinEth dfScob WA Gk 1§)dﬁtértn€ﬁﬂdaﬁ lbyrt b efeq)aaumemm &idtory of the

‘sanpl e | oadi ng ogcur Furth
oven lgc;%ause the ovengwal (insu ation stores reh1du¥l tﬁerma energy cfgr over an hour. A
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down rate control with an oven conprising a
recircul ation path, better tenperature control al ong
woizods/eedsced cool down tinme may be achi eved t 8Cprus2i0de18400
for increased sanple throughput. [0074] In certain
exanpl es, nodul ation of the fan speed and/or air
apertures may provide for inproved cooling after a
tenperature ranp. I n conventional gas chromatography
he | ength of ¢ ' °C to about
e P AR P e TR PR B cbout 30 C o
350 °©® Hﬁﬂra’&&ﬂ'aﬁc&ﬂ 20 RE pevminuiwdnd thmmspbhlvacwp 89 ¢ b§f°¥ee%%%£aﬁhe next

Lhor mpl. eneray far over (an,ho Vel waR e
run. Pyngt @@.u? &ﬂﬁ% 5%{6 oyer’s ﬂ?e?ﬁgl egl\% gﬁ/’&*%)gro'rl%)e{?ﬂét R oy ion.
During BGbseqent fifs twingibel sangbme(or,gnorg ap@lp@rcbpnea@bﬁtstoz%#n ﬁéhe oven

wall %Lgatﬁgé]x”@r}u? <and Bte';lﬁ% s&%obalmfskre&&leé QROCsdIef0 hBuS! Wiibh g GC

his run, sone of the ov

e
enterd quel dan émwch s s evprE hehis SETEhMF PV?%%’E‘F ppigpion leaks
back ;l%ﬁ (rj{he%v%@lﬁﬁqﬁﬁ e rérH@v?ed tH stlsetthe fisa mesireatdvesl Ienmhreeure Since

is stored in the oven wall. ins

this strved thesro#eenstgefa‘@yle% patheragh Gie ryns theoamenmy of Amg .8 ‘ee%’rv% ft also
vane% ﬁr%sé‘ac}y\hﬁln Thé ErafhinRIRldATiBe $18lentl@jandhlor ﬂ@ femt bvenumamperature
energy that is stored in the oven I rH%&%”ﬁﬁﬂ&ﬂhmnm
that is elgkisedpwith 19wirofinah STRRAEFHMIGH RTINS RO o BT
dlsclés%ﬁ h@fdéﬁl ﬁﬁmnéullmned&smdre of owencilstiqeragt, faremoSilatéa qrigirgntake
tored thermal ene varies wt ch th
and cEIHPCE TR PRI angh ol Bl A7 el shi0% reduce he
unceﬁﬁlﬁty"iﬁg%dé&ﬁng)fmmhen mmhl em depends on the final oven

[007@&%?%‘%%&5 ? mxen 1£clc?sgd \Max%rﬁ &Q;}/‘%%hfélh{&asént g dplpe ﬂuldlcally
coup(iﬂd&B lfipsatedbense o raukeadr prpmﬂ@g{ patyfer ]@gt ajFgp &QYE ayay from t e oven.

A pholgera gltjshg\%{n%@u&?%héjé i wing what {onmey o@hnzmﬁmﬁleaa drent 1210

ture a ust nent may pr ovi de an ove th laced
that Bolidically eukiedvim thegainexhgust sgerdle 1 Foingiaresshest (heioy &is P

agamsY g r\]NaFlOR lrrla?%efd'if‘ﬁ%ﬁ Wireh@ve #2-vehte@ £ ait ﬂmﬁ&h& Gitel surroundmg due

he oven di scl osed herein ude .a ve
to payr amfp;ev ax‘pmq;mhg gpqsyle@(gutm gt of b(eﬁzgnta}nzﬁ% CtiF %on{ gure such that

hot é\%ﬂtegha‘?lgt d1F Hx%gfss dubat ihe foprof et ov%h at 4 helghxvsaclathaythé heated air is

oven ot ogr aph._show n vent i
unlilglysto b drameba@}g élﬁo Ilzebelr &Y 3p§ e o &PV 1§uc§ﬁh&%\§@n hhy reduce
cooll 4dtHkigR! dnd StapliRgl of ahd beena) andania&usdumpgtqﬁqregce with adjacent

I nstances where the oven is placed against a wall, it
devifey be difficult to renove the vented hot air from the
[0078] Eh Sdebrdatidiitigcettatn exanpbor itaiay aldodw desisthielta fral the detector of
the gijﬁ&%ﬁt élicl) ftkﬁet ?a% Y &bia Lned%ﬁgtthal 2:111%1 Hﬁyctbtﬁe Qﬁfbﬁ:tol H‘és@dnse For

oven exhaust air
examplef drel refeeningatp FAGhE], Qhﬂ basgling of ﬁé{aer{qa}icqﬂg tévdtyé%efecfog E’P(PD) was

mealémeI KehY¥udRiol %f e aﬁdeIIBtrQspbﬁU% Bithe tHehhil cdpaictivitgof a gas
?rg oven. Suc esi g ﬁﬂ{educe ngl 4?M1# Asgghltm
flovjog paﬂ@ ibgted ﬁéﬁmqnﬁearﬁ‘?i‘é?% in g Wheaglene LHAS: ST HIEEARF-nEE

senyﬂntrehtoaéyy%mha@j ?ééhﬁﬁ& a B@ﬁ?&hall tempeatie aross the bhidge circuit. The
certai n"exanpl es,

e desi.r ;
TCE@@@CQ%for@Fuqt%ug%fi é:[ha%/ Itcgﬁa{)cﬁ: QUSIAE 0 0%%\(/121 5901?%?“1 idsifition to
red@ieaht SloWhed oveRaiedrbent thihietedet.abtoredneinp gagredatiogrin performance

due to this undesired flow. The variable speed fan design disclosed herein provides a
variable gas flow around the TCD housing in response to changes in fan speed. This

variation in flow results in a dramatic baseline shift that may compromise chromatographic
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exanple, and referring to FIG 13, the baseline of a

thermal conductivity detector (TCD) was neasured as a
woumstes3 of fan speed. A TCD responds to the POemsei07/018400

conductivity of a gas flow ng past heated filanments

arranged in a \Weatstone bridge configuration. As

such, it is sensitive to any flowthat results in a

differential tenperature across the bridge circuit.

The TCD may be constructed using a close-tol erance
perfhoumica (eé Mot saatridh basebime iNRIG. 1 s isaonemtipeal opehsoanlyt hawe a single
fan g;legéi" tgé ?816%@sp%h£e QH %gerI %ﬁ o Siiafdn istégﬂa'gﬁf 'ti?%i Hermetic

Ion In or manc ue to this undesire

Sealimeof\ﬁh¢ flaiy @aslp'é @dtht aping adhigintegtipsraye banding ajaterial (e.g., Aremco
PYRODUTERE 9§0)Vr?1["% a%ﬂ!cﬁ tﬁé‘sﬂow Pith %&’ %Péi/eﬁth’?cﬁ@sbl%sém (43 green

resp onse to c es I n ansee his variation in
‘Searl%vbapeé@em §lGnl Ehlﬁr’f'ﬁffp%ucbsﬁélé}g ?fethg ilopt chappgls walj also prevent

any @8R ﬁ%ﬁ&%oﬁ B POBLREGARNE ﬂﬁf {0hITREGR foxEany Vidlhtions in fan speed
seal e baseline in FIG 13 As conventi onal ovens

(e. geﬁm/spﬁ%’@s%b@?yr?élaée?"éwfé’ﬁ% flucgtionsh r esponse due to
[ooPMan Qﬁ&dﬁﬁdéww‘{tﬁrd:e’ﬁairp réxahﬁpl@@ nNar ambodimemet wheel. the fan speed is

mo H?ﬁ%? Lig Sgal | ngblﬁ &9 moﬁb a qqlgﬁggf(c{aatgsa;t)ogmogs nge t%e vibrational
or Hé(dﬂﬁla‘?hﬂii@c’ &SQhofTﬁlybsbinﬁEIky hffectfthﬂ\ﬂeﬁaibh arig: PCBvesgonds to the
thex-lg}cag‘cor%%j:tlv1gleofsalhql?fgfjl See [ E%Ped t%a ex%etg arr%’rfagw CE%Vﬁea stone bridge

P AT T Ng Of annal
confightatial. sBo pachicaat thanylesm@d shkighleggmsitimity gn small'Gbanges in thermal

conﬁ&é’t{vﬂg glg ( %Js%l}qg%lag t[é% y%t%dsf {ag{é}i@%e\{@;létgﬁrckeegﬁﬁe f' ﬂ_%nents are
used ¢¢.g.a Gwidally @6 ueicions 1) dla[r@mﬁ Su¢infige c\meal goie be @gnshiive to vibration,
andcnﬁ gﬂlapm s%ﬁsm{/@toerMth%eﬂ&%nmq{a@seh% ﬁaﬂﬁoﬁ@ %ﬁ:ﬁup from a

ul at ed may desirable to nodul’ate the

v1bga§@@ad ngise FOUKSS ’ﬂ@ 5200 qﬁpquoémlchléte\;p%?lamtbwatpe pyen is a potent1al source

of Bb2Edd The kanIR 8y A0S Jpefates Ubs Hipsd fr&iuleﬂcyﬁfff 1866 rfrl By measuring
detector. The. TCl\f’)

res onds to the conducti vit
the JCTY nejarsisy i b e SRR e F‘P%R@%‘?%gg‘ih? fgREay fe getbrmined

andWie@tosdveTaahdxe ifEtg§Heed Rigiddl fvibiedhe TTD ifsdiisiive td fé@onance vibrations.

deS|r h_sensi IVIt to smal h ther
Sl U By R e by PR B TERERore b dheasired noise i
conflpdrtﬁﬂﬁl’lhe nﬁisa @pdfoéﬁdaﬁbﬂlfmemwdéEcifor | Bovethis pagticalan SKID, operating at

13081390 'Rﬁl\Xp' C gyov?c% Ji‘éc?JaQJ&S ébrf&nﬁéx?c@%sﬁ{ épera%%hat 1'486-1410 RPM

W Tres Can articul ar
duectarithp enomngi vibragiopd mmram@elvptiﬁat) irpms Tbads@ult f3n speed (e.g.,
no.nga P ng It@g\%é Iyaplc%{ Q{ﬁﬁe@/ T&r&%gmﬁaky DRiSEo1S0 e ikpSoved TCD

n ‘use the air In the ovéen is a
noigapesierpaicesour ce of vibration. The fan in many ovens

[OOQQanaﬁc%Srcﬁﬁceawflmx&QtaH UGy RE olé&od{sél&edBMerem that include a
measur i n&the TCD noi se as.the fan SE%’?‘@PI s chan

reo S TS OO TR TED Rl “kh REUBPH UGV A Stment may
be ws&lin 6 oayamaiogrk;ﬂ@esjswm saeedemagnm Nﬂ‘lﬂfeec}ﬁ'hﬁata'@ﬁbh)s system

It { b ' .
TS S a0 SR PO s, AR Skl By o e
chromb®graply coniear, ea fiquitih ehmmamraﬂhgc isystaat ioon af enperdyggical fluid

Y540, Ry o0 S DR 0 B, i e

progiderfat aoixedtor [vpigble 4¢OPEPIVIe tre theocofuren ithat rléé?sbw the Vaporlzatlon
n¥plep.\'ﬁﬂ£ ! &nﬁ%em{le%?s Fef Pﬁe@l?’?%éréﬁ%% FRfn Th& qlﬁfsﬂﬂért:rmcal fluid

an speed , hom can be adj usted,
c}ubmtoexsaaksplﬂee O 1Bt b wétto p@Vpieowcel@ tPIRpFTatpERcontip) of the mobile
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noi se performance. [0078] In accordance with certain

exanpl es, the ovens disclosed herein that include a
woeaisroeldsat i on pat h, fan nodul ati on and/ or ai r PCIAUSR®7/018400

and air exhaust aperture adjustnment nay be used in a

chromat ogr aphy system The exact nature of the

chr omat ogr aphy system sel ected nay vary and in certain

exanpl es, the chronat ography systemis a gas

chr omat ogr aphy system a |iquid chromatography system. .
phaseyr WREY AR FEARRHPEFER SITDGTS SN SYS e provide @
consHae tbnk (FEra’l’urE ol Wl fénﬁabfaﬁﬁ‘atrﬁgﬁ aExympys tafrsach bé tiege ohvenatography

e

provi for .a fixed .or variable tenperature to the
SYStf'é’Eﬂ"ﬁ?rﬁesFﬂ'?ﬁd‘P?%"e&ﬁ%%ﬂ‘éwvapor| zation tenperature of

[0079]'131 f%?ﬁd??ﬁg:ﬂftdﬁ@ﬂ&aﬂg)gi g]hhmﬂ::ymnvd;@napjwe&stpm c&mpnsmg an
°V‘3‘h§’ htn&ayd?ecﬁ??' 8@“’& g%ﬁ%? Ve eYpRf dls u%’(e'c(ei e o%% ¥ %%X?] Bluding one

or ndBd bf apbeifalativih @athy fe&dmodulancgamdtdm a:mmtaigr andrajr sxtsmetrgperture

{ n
et ol SR B B
hquﬂfﬂmfﬂitog‘aﬂwh@ﬂ%b,@t IREMa raefaetemﬁonbwe iliquifpehsomatoggaphy (FPLC)
syst?m e ogxel %Q%E?r% tllgﬂlﬁ}%ﬁ&ﬁﬁ@%ﬁﬁ#gﬁ@m@e%aéxgmﬁthI@L@system is

r nprising an oven, which
showmyl B6. éﬁyThﬁHI’h@ S SomETe & SHERanEEEIaRsHIoRdP L ﬁuch asa

samgkeQEOp ?AEECQJY Bhht llsnﬁl.luﬁghﬁ‘}g cQPedOb aBMEnbgrapyesdhifal |16(10 ﬂni’ough a
an nodul ation and/or ajr |ntake angag E % h USL <o
fluiy Bev trathel Add dl F‘ﬁf‘*?léﬁuh ]§2B ioRasHioged an cPveaL} mBodients o
ovefy st@l@?t{d%él@ F]méy H%&Ll@?h ﬁ&ﬁp@ﬁuﬁ thatgb sﬂﬁtaﬁl?ﬁlrmthe @&aink du kit space
chr omat ogr aphy S st. .performance
occtigPa B<BlELT ﬁfcgpﬁf} : iyt f§§‘§?sef# 59 SRR S oy ifferent
tempéridied. THE 66TEINA Q5P tkyalﬁyﬂlhéﬂ’slly duupled aorp ldetectbr WOHH_o@gh a fluid

s _shown in FIG 1 The P e
flows b 3PS "R PEBRE P BIPoUBU 28 PLERG S Ui S TLORIRY | AR o the
coldmo P52 jieaighra flbat patls 1545 Itozi ipoevideymobilep blesge tt@ tl@ column 1520 for

sep%t&r%nsa;}fg gr a h}iuceg 1g£§8th% %ngeJi WSB&)‘ Q%II {hg' sgmue%pﬁchon device

p03|t|one8 n an oven
1518nbodi nent s of the oven di scl osed herein may prOV|de a

[OO§(§I}B HSHPLE S%Sg&% sih éﬁﬁ&‘{ba ps 'eﬁis’tﬁr{g E&]@mﬁ ANB cdlimh Materials may be

ace occupi e colum such that different
used, a8 aredlicotar BAEPeB PSP ST be BEAdp PRERGSaUOnaTy phases. Suitzble

coﬂrﬁ&pﬁﬁ?tawlﬁﬁle HH& cQL®, shek Qs Perkairifed Brivdil@A! bylumns, may be
obtq_lg forcgqctég@}ae det ec%]g%ﬁér?edfg H{{;E E‘&@W%ES 1];{1.1%/d%ecttors such as
absbibahdd Eeddciots, CAbREseehck Odeltdtiors, Oinfinted IdeROtord) rl[ghg lscatefihg\detectors,
optgslr acglgﬁgé?lgt??tﬂ rg%%%chgmlcﬁ{ (?et hag,gre tltngei cgegcscglés tol‘? %gg%uctlwty
detédisre Ufdss speersmpietse elemientogtlectivadetehiws, aélom@zaup@ ggtgc]:toqsrpr other
sult&lglle ljlkﬁlc?t%ats e%} benl]lS%H Q&A@%&R EACCYPS eilﬁrélg%}grr? Her&glu?rﬁl uﬂﬂ: I"ﬂﬁ% system

ra i cular and
15090is oMsicglbr cormousd ma'f}n Heonteadlér thapt m&a@ewsqnat trongyreyalgorithms to

sepglg s%%cw%ﬂflp{g%l toctﬂmﬁlﬁhlal él}itaﬁféaelﬂa@gils %off@n@ rﬁeQJ 8N Be included

SUC mer Brownl ee(t r%' col umms
with phejsysten t6 smantify gieat ppaksm DEEFRR ﬂlprfgnhty of the person of

ord(n% LR Mok, glEé'd 81k bR QI @GE 8sSlosi¢]Gh iSude other suitable features
in an HPLC system.

[0081] In accordance with certain examples, a supercritical fluid chromatography (SFC)

system comprising an oven is provided. Referring to FIG. 16, the SFC system 1600 includes
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absor bance detectors, fluorescence detectors, infrared
detectors, light scattering detectors, optica
waaebiswiipsdet ect ors, el ectrochem cal det ect or SPCT/US2007/018400
refractive index detectors, conductivity detectors,
mass spectroneters, elenent selective detectors,
phot oi oni zati on detectors or other suitable detectors
may be used to detect ~species eluting fromthe col um.
The H s t I, h
o PP B TR, “iRie i RISTE docOt Qpuel i8p0.) P samplc
mtroﬂﬁcn@haieﬁlcﬁpé cﬂuahcalm eupled th @t @lutve 1630 drmn oSet 164), evhlch may

mchf('ig o&% §i;] {Snlo?eilogtte? Tecite q%téog@éaﬁp |f%11 mb@lﬁlﬂg&l taﬂ ﬁﬁﬁe SNBif Bhaust
aperaioé adjtsymeit. (The oyen 3639 m*bVIQ‘FScﬁrﬂ‘a?%FOﬂ(Pl q>f thﬁ nlohée Base and due to
the gllbvtsnntbaltllg heng feI‘n glfaufrgh?dﬁfe%lt PSR ofl e 'oQEA l%ﬂ@ oM &sists in
Yeaturesrin an HPL C system [0081]
maigisivgdariseired t¢MRestngi §-CoxRipPRYANES 3Dy @Flow @gpjat the critical
ap DEShE Hve® Nciostd Beh A d
temﬁt&é&%o@éggﬁ&%gker?%ﬁééﬁgﬁt&l G 16, the cSFC sest em g(ri%(())w ;a
tempqimquégtals fuhpantgily the sias &hheyspacrpramiet Pyathe Lo such that
dlfférEHt ot df0fle @&ﬁhﬁearél GeOat dihRertt adpRatiuth; QUL GoIuMIA 1630 may be

device is flui |callycoupledtoacolug{1 1630 6'60 d "
fluidigadly cppmiod 1o\ TeyiriftRs 1 §30c URRICASR BTSSRI tegpsigm 1600 and conve

the §upGicFifisH] Maidid aOg%ts lfor cfe&ﬁtldimld_stme’iédt@rl 680.d Atrernatively, mneackmmn 1630
and _ajr exhau(f ertéj e ad ment

mag e BESHREE €6 OBORPE dF B ThiermBreE LSl 4 e and e
restﬁaoxt hay ?ddhﬁﬁlaedll Detectado simdianto ﬂwn@drsaussccbbelnwcinfr&@mn@ to gas
%;glytaé rl Veurgéd Eo (?etec\/?l{é égaéét’? % [Eg'logtt?b@élﬂtgco%trolled

era bel’ow
witlog cmu-ouh:etompntroldht pteewpﬁédmlw m tb¢ systesy B)%Wdh gseto control flow rates,

oveil{};%%%}a%gt ?& fdgae oven di scl osed herein nmay provide a

enper at ure I's substantially the same in the
(0083} du excerpdanse eultrbyerme eXRPNIIPPR 2sEHE I HFRALOHPRIp ST comprising an

ovefx QLRSS freih, h@%_cgl!l B, Rkt Qr rdre @F Efr&ﬁ&ﬁfatlon path, fan modulation

eratures ‘he col utm 1630 may be fluidicall
and&ls g&u@akq andzpi @dppst apgure whestment; 1%@%‘&@@ Sutgte FIG, 17, 2 gs
chr&rﬂﬁoé‘)f?{)ﬁ@sa&gch@@ Gndhaiy er &anﬁé}egaﬁl.aaefcer]?ll()dmldlf:d\llyl chupied to a

a gas for detecti detector. 16 ternati vel
samplfOTEBSHAD S090° heg) (THeErF oo Gprby Bef it i E gy catbon
dioGOOYERFArbEen thufieh Gthért gased méy alsel be nbal. alea&nmﬂﬂjuntxhéuctlon device

restric tte ct or
172§ maay 8% ‘&dﬁgﬁ%\?\? “pledtrqé’faecrog‘ﬁnérgﬁﬁ) aé&c r ({Flrrllﬁsta%sgt{n% Aise, in an
oveh)ip#@.aShsciessare s¢mralet EscmetChbmspb’/cBD@sld aft detegjerd b)rrﬁ |d§te°t°r 1770,
whlcx % ﬁl?ihlc)ﬁéag chup;ie(& Joqge %ﬂl&gn 374 %&9&&1@1%& At BRYvERlist1BSed herein

ure syst em as wel as to control
may pwdeattergperemﬂm@nﬁebs&pmﬂéf the e e siase opypisd by thy column

sucﬂ %‘P AHRRGE rdidid of BlelcBlumhre 3Rl 488allyPthe 8SmE REPERLAE @ p hy
stem conprising an oven di scl osed herein,

[00§ K aroragae Wit RSFRID £XanRles, j the | a5} eoﬁntboé]llxﬁtlcgnf é%q\rlces of the
chriRaibabhP By @fscidbdd hdttiakBayaBel usdd toemamﬂty lap& siraple into the

adj ustment is_provided. Refe
SYSE?H’r BHERS FEABRT 'S P Wt?cLb g%éso%zf‘a%‘grer ’Tnetp‘3 5%3%}3 In certain
emB&iiness,1tht Osabdples ﬁhtﬁﬂbd:qoncwﬁﬂeedmhdesaasampbter configured to receive
rodutlon devi ce The rrler t
sl FEANERA SPBRER: & Bregls A ARBm AT iUl oo G Bt samplc

de;tehdmg bn ahdinjectjas eelumy may passhe thm@domaquraglgmpq)lgmn for separation.

Th«le pgnrxa%%é(r: to% A% s%ga\fﬂecx%ay be passed to waste. Embodiments of the oven disclosed
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1720 may be fluidically coupled to a colum 1730,

whi ch contains a stationary phase, in an oven 1740.
wepeamsicesssar e separated by the col unm 1730 and BC®/US2007/018400

detected by a detector 1770, which is fluidically

coupled to the colum 1730. Enbodi nents of the oven

di scl osed herein may provide a tenperature that is

substantially the same in the space occupied by the

col um such that. different i ons
hereim; fhaft BRYICS| ¢ yPORHESRARRP!t @%?@‘t UFE. 8?8%‘&%‘39 O 18 vse with
autosﬁﬁ‘{l@fsgdﬁbffb Wetj&bn@ﬁfehﬁbd&bltedoanphmsé ptdve;deslabg)m ovens. It will be
roduction devi C th
recoggjzed by e PFson St o %lllu Joe {H %5%89{1?& fﬁt §B/§Jsecff§closurc at

oad sanpl e
the ek&tt Qypehéf @Memtmﬁum dewice ey d@epql cﬂhl@p@t Ptk the type of

coluxlggrggarg%ﬁ{trgsv%t Q- %aghpa}r)z gohsl ! zuc { gﬁﬁlﬁﬂe"introducuon device for

evi ce includes
use vﬁfh a ﬁac&édl eslumarif agas ehi‘omtogemby wt@a pioealk apenng RE liquid, e.g., a

few crcEIH S erﬁéy{ pnge% edlethroéglqg icQH r@t]‘belt &%Mhﬁ@ hagdt &@@fettor that

pen |nJect|o block
may e lineewithray umsglastscsulteh ahe mmtn@agrww Sing? el heater bloc

fhat le%‘l’” a{)ét&ﬂ:gl ngfkgn&&'i@i ndge e Gheingaemw! ﬁpﬁﬁh’esbﬂlep%ﬁﬁfi and a
I ments of the oven dlgplosedheéﬁ?gmgmghglﬂw
presmm deery coroiRg gastwhich doemtgeally H9viRe SPR HERT 1S
m_]ec%i-' aﬁmﬂgntgcﬁie @i‘éﬁcd&ﬁrﬁﬂ ﬁ&geﬁssﬁlﬁréaéﬂo&s ghieplé,olveat, (amﬂsllesané rall, onto
own timnmes prOV|ded by

I
@éﬁ@gnlnzfé\ﬁ pB?kele:@ Yot WYSonF S“%F%’i“f?ﬁ?’ il Sﬂg t‘tuT V?Pontz%? sam le enters
ontogxhé/ @&uﬁ]ﬁe Ih%ﬂ&ilbﬁ sadiplé Rit®dekitaldesice éqr ush awitht hgamuqmcolumn,

spl1t| lglgﬁr va rﬁ eeprlg%tng Ics.)\gc ‘b!ﬂ:oorlll deVI r? gn %F%eqﬁj%%ﬂ 'sa le 1s passed to

the dIumAONBE afpitddigy ¥ spidtl literon the mecttyxp ntoa&y bgnp‘}sgﬂe to achleve better
|ntrodqgt|on d§V|ce for use with a packed colum in a

precipi 1p gy W&f’g’g’ﬁ B system a small amount of Iiquid,
[oosa] The evehewlisilesed| hireins maralye sed iy e 195w gpes of gas

si licon rubber BPbaded icBi & s Odndt 1lalﬁ9ay:olumns
chromategaply ¢ i nsaﬁ’%l&i]&e{‘}gb a%tgmt uga The 1n i ect o%m my be . o
Conlesioaal pﬂskmcdunmet ae th@satVérerﬁbP shiemafpgraphy medium has been “packe

mtot tlpxg rbgpesg)@gl &M %‘aﬂi‘u%@ L fehnns! Reveh@breGhedrBii@e iphites per meter as

vapori zes t and a pres rze
comparerjte ma@@éﬁmméﬁ |T§m§ éfrff‘?’hﬁ"a}’?s?‘%r @vﬁcﬂ’g‘}"? B%‘Fﬁr SeRpation using a
capﬁlgg_,'ulxﬁﬁlgﬁ thdH QLﬂﬁt'Jkefdh&hhxﬁh &ﬁbﬁig the darhén lemgtbhas GE @pillamn column.
SWeeps t he ﬂaseOUS sa

Sult@hlpocqnﬁgere@ Yiriyailable R v SWZ $ O(faglrlrflfz:i Iy ﬁJXfélg} @nag'e alyhilable from
PerﬁHEﬂei%b&WaythahJI\/m) t he vaporized sanpl e enters ont o

ot sappl fQtspond
oo B9 B ARS8 LCoond o
to h&swmﬁmmumanMs afiample p@noncenta@ﬁd {inghe GRTEEE &~ As gas

HC ! | sRkd ta "
chr?rpggg P]hyt A ein?]s glg Ge H@sléﬁgﬁ ;{grbpe%%ésg’fk@bl\gﬂtb 2glggehrllg nge, e.g.

amijentt @mperated ¢ @hout n45ﬁu‘1q ithe detepipegiiquishbe af’b’»o@@?ﬁfﬁg within this

tempLiatlite gdfnﬁg Lo §€(qd REGLR dbniB¥ais Wisd thd &é'tedi@ﬂyrldﬂ ddtex@nhay be a
HP gas chromat ogr aphy col ums_ i ncl udi tors measure or
bulk ey 5T SHCKBRINE QORI ST PR PPEg Sl

detgﬁ ny gtk | ﬁkalpﬁ'ﬁi‘f&gf 60 ek anent, kas ccankdectévity, dielectric constant,
refrgct{g&%g re%gg p]rlrlgqq i;%gs% ﬁﬁtggtﬁgvrgga%ﬁr%dorl et o @1813{251%10 Ehemical

nore t eor et
proBEx@}t ﬁﬁ’lq@@fo 118 tefifenf) .- OMaAEse ehck Oplpapticesscerseubmas of Ferplustion, etc.
In ci;;trtalqla xampleg %S dek%ecef‘or eyt AN gYe sgeec'ﬁlbﬁlreté SR AL BhdseN b EElow.
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capillary colum than a packed colum having the sane

l ength as the capillary colum. Suitable comercially
wavaisiiaidse conventi onal and capillary col ums BC®US2007/018400

avai |l abl e from PerkinEl ner, Inc. (Waltham M\). [0085]

In certain exanples, the detector of the GC systemis

generally designed to respond or to neasure very snal

quantities of sanple vapor contained in the carrier

gas. As gas chronmat ography s sy ens,. b
(00863 o o cRAPBIoRFeateSHs SR B 69 IORHGHOD et"g°%° R afEfhahg vt
10mz§ti%ﬁ%'ie@¥dr' rlﬁatfﬁnﬁheiﬁ%atﬁﬁxod@@mrt flﬂardeﬁmﬁaﬂon dhectbc (lEléD) have a
'e to operafe wit rature r
wide Gppeatag BOREHLIE SHOTY PR T HRFREL SPt TNGE gfsf ¥k Earbon

etector
atom [TBY a IRmR 1bdﬁlzzkloﬁ rcﬁ&efot',Wydﬁtgeﬁ fisowsualty mlgd Iw;ﬂethp colyam gjuent and

det ect or . det ect act A%olt
burnegd gtjp Sﬁm}l}iﬁ urb&wggx'gttéé/ 8?mf s a ggn?f?ﬂg %gﬁlﬁcﬁwgf (?lg'ﬁlto oltage
may 68 Bﬂlblibﬁ: Bétvfleen thé it @and :;hecelemmde antollackthedens thet pradesed in the
ool APSE Ko 45 Qe ERBEL, ad the output
flame, h@%‘? resing “g’ﬁ'g m%%\ per t f uﬂgﬁggﬁe?g teﬁﬂgrﬁ;11 luént © outp
may ®e Grovillddinr aesle’erucqwsmhmsspﬁcmes Peteatiomefigreqepder or other suitable

outplgoc{Tg%St ! ’ghesde%c?cir dsﬂalfé'ec;ﬂe?dt& G IRdER parhid@ad @ﬁﬁﬂ)&@fog@ﬁ&r with

as di scussed furt
flow lregudatorsO oae]gam noopallyeseersrehydregss fafe?%%tt“aPO'hﬁ’g?h‘b‘B of fitrogen

' t 8LLEK or AiPas the Wb@bhsYion H@batl Thaidegiciodnmay be
for %g or&lgsaqlg %fygma 0|]ron| zation det lgt ?? Fl ame

temrietmtlrz aconsiliebtiac e b Oy ohate % HhE W paYSY i Y FANGES e

chroﬁ\ AtbeER8y g:%ﬁﬁ’ﬁ@' |'Dén‘£ﬂ>€1taﬁﬁé o@hﬂrolséfb&lbaiw@ﬁ)rtlbayplbalu petéormed to
easSt one carbon atom Onl atl on det ect or,

redupg, the difselihord “}?é,ﬁf’é?tFilc%dﬁ’ésG "Whteﬁo?’f?@ l%ﬁ“ WH el uent and
[ooshy Imﬁﬂn@éxaﬁxpwaﬁdhb dpteétor fiidy beurhedi wiye daectbt. alnesome gxamples, a hot
w1rea(gegqec|rttg'lotln¥pég%é r I C ué{enlgeCt rl?e%?ed 1I1Aa1¥19!1t§ %8&18%& #€the arms of a

ectrode to coll ect
Whéah;ﬁbnbﬂji}ﬁlgé hﬂlne a“ﬂaném nmpemieﬂhe tifel cinent gFh&romethe(cplupy, and the

otheaﬁﬂn?eﬁg is in’a r%%rfinhe st{réan'? de szs %{;& %uﬂe'mﬁ%aﬂ&ﬁ the column, both the

out put ~nay provided to a

therﬂammﬂwww and/the bt capap@v of themehalnee r Bip Fhpmge &tefafl}?é}eat loss

and %%ht gé‘gl{&% ofdRY EfGient mﬂclﬁﬁtt@&tc@nﬁn%’s‘) hk@'rés}éteﬂlﬂeﬂaie&ﬁldge is
separate gas supplies toget r with f

unbalelg:@ﬂaﬂnérthe ¥t ks HoRhi PSR AP H’yamﬁ%?flgr f dgvice. This
detegg L sﬂaﬁhé 8 MIQ6 UM st th R Gefer fi® he b@a@ﬂj‘ sndthegaad camblctivity
en or alr as the conbusg O'-F 1gn(gent F" (glr%t €St QL foured as a
ﬂﬁﬁ?%@f@éﬁ%@?‘a&a&r I 05t FEPPES T dﬂ’% ETEVen Sor Fn
meﬁdaec&ﬁﬁalmejete&ﬂaat contains the chromat ography col um.
nper at ur e ntrol, of the etector L5
[Oo%ﬁérIP GFYAYY e’f*lﬁ“‘ﬁ%"‘dﬂ’@edefeﬁté’r Y &F PHB ST I’Il’a?stpmﬂlc’%hét&tor (NPD). An
NP Gasl @ Bisildr Rohdrectionoeabit afgntRIiDi bvg op§raes 7§ing fiffsssns principles. In
onesegﬁgaaésne(%ﬁpf h?\ﬂ)%eta {)ﬁ{unpgy cgﬁm‘?cllﬂgxtldé’\béa@ 184 REH&Y insidB a heater

a hot wre detector nmay be caonstructed ab
coilusiuagd tcivse kceam@rogm istreAhe bprskis osieRFd; hove thedpindyeated by a

coil P%’i‘%ﬁ%&ﬂt‘ﬁe Pé%l?hxgga fgﬁ?ﬂi‘e' G@IERixed %11&%@@)@61&‘3‘ iths ileb.&able for the

uent gas he colum, and the othe

detéetprdo PR GOUSHTRSAM5f PRBHORS. LB Ap g FE Aoy dpreduced
SO &Qzethe LUARLs ndPighitt Betht hal matheCletudise tid toi x’egpoaddo plmspmaas only, a

aC|t of the g ange. This chan al t
largq. W pgggdragr@ may, guse{;&h Faixfire a tgﬁ?l e gt hlel héaa%d alkali bead

emdE164rdnB (ByUihBrnGbEe @ftssion} tHaeare Shaatodlectdhat the ambgle. W;hen a solute

that contains nitrogen or phosphorus elutes from the column, the partially combusted nitrogen
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unbal anced and t he out-of -bal ance signal is passed to

a suitable nonitoring device. This detector generally
woesponts3to all solutes that differ in heat capaiStop7/018400

and thermal conductivity fromthose of the carrier

gas. In sone exanples, the hot wire detector may be

configured as a thermal conductivity detector. [0088]

In certain exanples, the detector nay be a nltrogen

phosphor ous detector S a a
and pheyphprugargterinls may begd sgr,becg%n ﬁe@m&l oggléer téefxés Iﬂl}% ?c%orbed material
reducdh fHeQVGR uktibA 61 Bda@Snd pétmiis @reated Gebirmrivntc @ﬂlssaoﬂ\lﬁﬁ angncrease in

rubi di um or cesium chloride bead is contai ned i nside a
the mpagret ct5Pl sit uated close to a hydrogen jet. The bead

[0089]51nmmdn@ﬂe:£&nﬂﬂ?@y €het J&ecﬁcﬂtm@nﬁe lepttogeindtyic detecfot, wiisleis also
whi ch the ca

romt.h t r, hydrogen
referﬁa)c}d? %%emﬁsfwﬁtjf S?tgcq%feg? P%eoffmb i ent o% gh%(tgglteﬁ'irc cﬁtecto hydrog
is mik &SR dolumnledient adtis buyeed mracﬂqym]gp h’Bxeu et angl W@quchqbﬂame may be
Shlelﬁéﬂ O %g?rftll%gc Ha %ﬁ th? fﬂa?x% Ligag % mﬁltﬁ He Sy &Qéqgﬂpﬁetector

r I's t resp ond
The b&sesp hmnatsn@an/heaeadnapgeem |vewr@pn¢ﬁpe¢t@geﬁh%§ht 5@%%‘@80"6 the

flame ma?? tE) '3%%1’&5 @el ot iﬂfer hr?é on %@%}I&&ﬁﬁxﬁ 12k kot dieteb@ql

ectrons ermonic em ssion) that . are t@en led
[oogebm scordnes wilhesoTamPIRGHe G ROBRER CHIfEAHGDS couple

eg%t ﬁﬁ%@fi’at@c{ WRROSRNBF Hidre binbiegnal d}‘t&ﬁl teloBniG@ds U MFor etxbﬂple the gas
y conbust ed nltrogenan phor us mat. §h§hds An
chroma{ogtPhis F¥YPIHEBYLRE SHIIS P PRRsS PRI d 8. P ¢a

musﬁgé&{ Sefcoaisii é}lovwneid ¥I@s1g. hHld/BCk\/IS $paér A80@fnchdegia GC 1810

ermts reat.er on m ssi on and.an
ﬂulqlq;?élyé:ag@leil te g%s H,E‘ﬁg% ?élé%ﬂrlpéﬁ mg)éﬁ I trodu (51811 devxce 1820 a

mas%ﬁdﬁzﬂ esssd Q&ldfi@he@ﬁﬁﬁcmwﬁobEpa)cpdaotgoimtccl1(85@131“1361‘16913}’ 1860.
Aon device 1 I GibR Hevice 1840

The|3ﬁm81ﬁén ‘?‘Fﬁﬁﬂ?‘hﬁ?ﬁwe ITSEQ t ass ax}gll’y%nr] 13;‘3{) g'g%lgl?ed@eft{gc b ogeesxﬁce

may He er‘éﬁ!ﬂeleat lreduokd msaircsa lusmamilel or e sdcpn Puptpgmeuch as a

nanB?lg{cfg\;{ hxe né% t r})dl &1&?%&9 #‘]d%‘rei Jhg rﬂf{e Wca’%mc' &aﬂlﬁi’e@dhé\#’ever only

%0 reachin
the plaget amaiykzen 1830 @nd gre dsteqtion dqvidet 1 848 reayt operpﬁeél g% zeducek pressures.

The! Shpid oM R m%eﬁﬁbomw ?ﬁéﬁﬁl‘é a0t @@t@ﬂﬁe&ﬁﬂﬁfgh&ﬂ to receive
ne m@% t emtted above the fla ¥ Q fude one

eluent fromethg G $810:anddp the m@%ran%lﬁ@r&ﬁ?’? o Th Bﬁ?}t%ﬁrﬁ‘r‘t‘?"m et

or fBfe @%ﬁcﬁﬂeﬁsn d&a@p%ﬁibel RIS GRI/BANBR Mt dragtae tinlels. The sample

mtrgq);gt% égvm% g,%eﬂgeﬁaqu gra g%nrg%?? L% gxh%t}lg%\gl?rcgtg%r é{lltil?bqe %g\%pésetgat may

proﬂﬂ@'gﬁdoﬁ@'sarh gl R GiteBass malyesralg3ioe, Thé magsasnalyzer 1830 may take

nungegégstn? (Slil?.g r%s h%/dén% Isg%l%ﬁgalrmgn % &9 uﬁ%n (111.{7? ugets?:gtt? I%cz,_)src{lutlon etc. and

a
exefptaMbriass siidydersi ave BisGissdBfurtibrebdBnv VI hsdstestion derdee 1840 may be

anylgﬂégf ﬁgﬁtectlon gilcg tfhlitu n%cb%l il%dc\g leﬁ@tlhg rﬁasg/s;, eMnfefers, e.g.,

ncl udes a sa nt roducti on deV|ce 820,
elecronpgsltiphers.yplmtom@gpliery Emder chef cagied @éotfswehwap ates, ion traps,

sc1rﬁll§ﬁ§1§ ﬁét@&oge&h c gndl Sl &ﬁ‘tgbl@ ddvisey @yt 66 seTé’b@edSl&}nmb @erson of

roducti on’ devi ce 1820, the mass analy,gh <va61850
ordirey ekall de tthe Art.ogiven the 1b8n%ﬁtrPé;}h'6éh%%‘§P§t e “aP“’F%Sa‘&é o]
ﬁ%%&‘itlﬁﬁs Lﬁlsﬂnﬁﬂo&&%ssﬁ’)[' al@be cMﬁﬁ%tbmmﬂfm&ble&iwﬁiWaasfoa analysis of
onol ecul ar _pu usi on
oIS CEL TR O B A 00 e P Fror g g grocessed by the
pro8ésBing 7d©{/1c&835b R defehginSt@nasfithe thefidval adaenllazlnif gpegieshimtroduced into
O&% c? vice 168‘60 %ﬂﬁgresgut rlee ggcy {mnal devices known in the art may also be used
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The sanpl e introduction device 1820 may incl ude an

inlet systemconfigured to receive eluent fromthe GC
weaaB/armd3t o the mass anal yzer 1830. The i nl et PEYAIS2097/018400

may include one or nore batch inlets, direct probe

inlets and/ or chromatographic inlets. The sanple

i ntroduction device 1820 may be an injector, a

nebul i zer or other suitable devices that may provide

gaseous sanples to the ma 830

with é]pﬁa@jzyfs devier ﬂég,o t‘%f&‘&‘%ﬁ%’;‘ il ?er(}B dgutosa-é-nrﬁerm%&merclally
avail&fid &fod] PYkaIEIMBE 188[TBlge tﬁ@chHupthdleﬁlr ruse mecsowmh jag@larus® 600

mstn;{lﬁ%f hgl“npg&gl])t((%%gpér%ma%?)g ﬁ% elét?)ctgg %g%g Y56 be separate and

e any
coupleditd @bldevidet ecti on device that may be used W|th

exi sting mass.spectronet F8B-MS device 1800 ma
{009 Wlntaf’fﬂrgaé}cg Wiy, C?{%]I’?Iﬁxflmsﬁl 3?% bta aarnggjgig/lc {’:ups coat ed Y
take ﬁhﬁéx@gf &ghis dlepératieson ﬂwrﬂeslr&absasolgmmmd thgtqa@ﬁe of the introduced

sam ee zlgltch%{qng &}%%n%plteﬁeﬁg poIaY gﬁalfﬂ'é% fabh ls@arﬂ?r}ékﬁﬁscs &l&ﬁtzexW'a' thagnetic

erson o narg@ inthe
secto@ fahalyzpr (ep., fdrrelsbanemglte apfl dpmlg-fqﬁuggg deviceg)@ quadrupole mass

OCES I e t hd, Yqia0Rlpefe $or traps), time-of-flight
l\%iea:’r opr ocggago%{ﬁag’zzg%grggco%b?gr anda sa)lut 9%@% s%l%s% we:me d oth
analyzers (argalrymis-agﬁistghhﬁﬁréigsqr igpigatiog tiuﬁf 8 f\/gmagﬂ- and other

suitabftJass gl’ﬁy&;s tHP a Eﬁ@@%ﬁ&:ﬁ%&%ﬂhﬁﬁ&@ﬁﬁﬁ%d&byar@h ftios.

processi ng device 1850 for deferm.nati
100SBH esaroa e h bR S RaEPIh § AL ot APBICE rene o o

1omﬂﬁ8h %tﬂeﬁ@ QomAdABl usediih ase slmédbﬁcbpyl aiaydaém bescldogyn the MS

vy GGG BRI R CPR DR 5 A0 T ALt iifze s pror
to e BEbAS fokd meax«aas badiyzr.f IroasthﬁeﬂkapEb r@pmlqah ipnizaorysources may
be utﬁe?%otfs)e S peclﬁ%ngrrt 43& I fogsr mYM trhg ggsgﬁﬁgf )Inggpother examples,

ers may |ntegrate Into
field tomizeleor @c&mms maybé) esesletp demize speaigs oD reentppot jeas into the mass

anal?'%e\él ?‘Ig St lana AN p?%c %g@%ﬁg Mkl GRALAI Rorekafles those sources

yzer evice 1800 may take
conﬂgﬂ‘ﬁi’ fou Sast atonsbatepedraéntofickh desaeptigaclprcs deosrtisy Py dgsgrption,

thermaF deﬁ%éﬂfo% Efec&&%dl’d&%ﬁﬁw qgﬂz&ﬁ)ﬂﬁieﬁ‘orptlléh Ged. trﬂzbn be used. In yet

s analyzer is a_scanpi ngvﬂ'% . ¢ ability of
otheawaauyzlesr, thqmnagmetom@a%@bft%}fceawﬁé’ﬁed( el gvill be gyithin the 2l
the ﬁa Log] & @rﬁ%a@oé}lgil n HRCHEI |gﬁ@n M§ B@Mﬁﬂeﬁl}ns disclosnel, tip odlect suitable

ss analyzeéer, an jon t e.d., cyclotrons,
devieanfor ipAaEoR BHTSE Y’Hbg) c{ef’ 10 ‘?l‘ysﬂ? F“éﬂﬁf anal yzers
[oosi Iﬂ accofBidce Xwills Sbitdie @xamples, aihfsomlnMSl amlytigali toehniquep may be

couglﬁgp?, Iﬁl%:?é(?? &g{ryz o Sl)gei}r ?:C s%agyellélgﬁg% Ex%(p lt ﬁ n%???‘_vc s coup]ed to each

er ent
othé¢ragith bo wiﬂlantgmtemﬁmngsdev[c(agQQ]systqmsaCBbqtchgm gxanypjlesy, the GC may be

couBE:Elttg 10 o%‘ilcaelrde%)i:%rgglzﬁﬁﬁofgx-s g%]ﬁ@ &hﬁfrafeﬁmpgém&ero NgQ yet other

ni Zatl on net used i n _mass
exagpis! ttheﬁibpnpy rlpayogplgcbto}jenqo}g@r mggréet],cl{eslopqénqgse arg(ﬂnégm resonance,

elecjt%gg%lc:a $r SURTRLGee. Sth @6LdiR BxdniR&S them RN réB&pl&Edownstream of
asse ed to 1onlze SFGCl es prior {o_ent

r |
a lifpwit chrdmeategyaph gml@pcg}y% qulql ﬁlu@{nhfé?m é;p(eahﬁﬁug %ro&\flé?ﬁr%p Additional
dev'xc%g k7fhaf Be SOUPIEED aBY webs!feadily @ldcaribyehs pesinad opdinay skill in

to entr i ons ingo the mass anal yzer. In yet other
the@%a&‘ﬁ?‘b ebF’i‘eéitﬂfp’tﬁfi‘%‘TsPﬁn sources may be used to

Oob@ﬁlnzﬁccéﬂﬁﬁéees/nﬂrdeﬁﬁmt Exatiplesy thaf oveonglisclvsed hireinmaey be used to
progglglﬁ c:fglrst@t:)tgmgﬁrgﬁlﬁ? g&gf%%agg% 4ot m%ﬁﬁé’ﬁé%‘&i't&’ [E)rc?\@&ér & Etperature

ources
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configured for fast atom bonbardnent, field
desorption, |aser desorption, plasna desorption,
wohaeesrmaissslesor pti on, el ectrohydrodynam c PCT/US2007/018400

i oni zati on/ desorption, etc. may be used. In yet other

exanpl es, thernospray ionization sources may be used.

It will be within the ability of the person of

ordinary skill in the art, given the benefit of this

di scl osure, to select sui tabl e devices for 8n| zall QN av be
ramps & embedigents whrg theoyeadaoitesd HUREFHET BiR: ﬂ‘f’ OB MY
incred¥el Q{e? RANELENh aNthid ﬁhﬁeﬁ&aﬂm &R, or @fidre addiﬁmdv&“ﬁmperawes The

anal yti cal techniques mag 5gjo‘gaol €90 the & If?{e ted, the
temp@rgmpé th%yg?neh%l%%} Y; Al PRAY S Be PG HIeT
tempéxﬁnﬁélﬁxlay O hfreadtd lmdaﬂy\w 70 GOtat b Btigableeraitenof, cﬁcs\ﬁxeesleoabout 140

ystens. In sone ex ed 1

“Cimihis CHY HBNTEEREhPATe i SRR i, ey S, AISTE, ata
suitabIB @41k bR E@taﬁmpllenabpat 165t WEmineea r‘miee@npqrﬁére@dmfuﬁber increased

ed to a nucl | inute.
to a ?é‘ggﬁ%‘ﬁ@"é atugsy 8%t f oc feld %%I’eg{og S%t NARS £ REhpRIBSYinut

evice. In certaln

The eonfpepings, mayhbe GCromegd fmthemqoa Siftbciswngieria f &f a0t 248t at 2
sultagﬁ rgprrg {0 gorr%?:;mi)%a d§ 6@)113( ! OtteGeRpitaite Haf metlh&eitdeﬂ Wb @ sixth

bgr a |t|ona devi ces t hat may be cogg; %9 ¢
templetatre G@gvu b1b00be45;09a@4 lay & esuielle gralsy th@rpé’f ®0 minute.

Embocrligﬂe{g?sr ¥ g ‘Jené alstzllagedafléremgﬂnﬂﬁ Belddfe REB&J1I the @ved M6 She initial
di'scl osur e, 94] I n_accordance with cer

tempesraierp] ©8, Ph ﬁ'ﬂ?’@n@e drighestoRBACRBETAIE: el %@ el ltess than five
mlmgésovﬂggl% ﬁarﬁﬁ{‘%ﬁ'tyam lés§ NREK ahrdé Gnitifel nggf;ll”twanﬁin)ls«ts opless. An

e used to provide a te rer -
ﬂlus@mw%mtgmm%@@ P 1§ FBHY W?fbf’/féaé "'°“ joginjection time
may' 2 Rdudell By lseEPRDAL woﬁngfa)Alsb)e codicrrowastenle stae ;bevdeg@:asfep brnat least

a starting tenperatur ne. o r t d in both th
50- 7t5e’?rﬁ%|°8\?’ﬁ‘i‘r8‘i to ?ﬁ%‘ai”éﬁ'rg}l? ufnewcl)t? tgﬁgg%\%g%{el {;;%I{‘n Fal Y °
anal@dis akinddol BBviDEagence the sanple is injected, the

[00953:3% : atgﬂp%et \2@% ?e%fno% j)?eietﬂe o{/é}ﬁ ah4 Me&&slx@m@%@ﬁ ¥mclude a

out 140 C/ mnute.
conﬁrﬁlﬁb&haﬂtlu peogreaymitde it @q:c@a/g@dmg@@fwm & tempefatge sensor and send a

sign {S{T‘p Bhi eutilg tenfpefhture é}ﬁesqu t@tacﬁaf%lﬂ hékk & (‘Spﬁiﬁ)r(&fose t@kir intake
EX 3Pl e, BB mnute. The tenperature nay ;
apetftmnetdrean i owbast €parBIS ATORr pRdylaigfhe : e seeede, 41 llla%fi‘df’“ ot a

con 1§er Qspsho% Fid] 3@btg Eaken&at201b 68 copranb @ H3ating element 2020 to
nute. The tenperature nmay be increased f 5% % coupled

conaolf the fgmnesiye ead meefateeofd‘ea“%o%e@t‘féa‘bfé Se'és(”g “‘t“%bt9 P

to tl%@éo%n%ﬁer z‘o@g tcteih@m&hf Rémfskatin it ehe over. Therpentatiier 2019ayay also

e | ncrease Si X m e.

be agepledo amet g B r RO paps i s Fohbick 300 may be

a pgmmm@f suches mv;angranlmmbled@édmbter, aha qaayﬁhweéb? an speed

dep‘éx%m%go g{;)n % :en?P\éreahntuertg%mtri or bnal glgl?all r%cr%g%ﬁrf?r;ﬂ'ﬂ lthe g@ntgyll:er 5610. The

conheBa Khamiioko b avupled fo moéorr?&ﬁf) vérmhalfqe&f i ﬁoqpé%’swtané‘ﬁ intake

ape SR ?Hé f5to 90%) ma)% BOuHRY LSS 8 clRe &e afiintake aperture 2070 to
rtfl UStralon O{ er‘r‘perature ranp IS

0
conti®] héphing and/ei aveling oif the oV ey} e%lmﬂeﬂy’ttb?rﬁmrwe %%éa%?/ ‘éed°°“P‘ed to

rr@%r%ﬁwwﬁﬁﬂ bide1ERRbAIE o nSl exﬁmk a;fbam 2090E THEyhokre 2080 may be
ecreases by at | east 50-75% a are

0
sl OB AP e H1H xRS AR 309 PRI op ag ©f the
oveaN NS bshtdet 010! makouso SHcGRS or have access to, software or algorithms to

perform a chromatographic separation including, for example, temperature control, mobile

"(
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[0095] In accordance with certain exanples, the ovens

and devices using themmay include a controller that
woOo@reegisanmabl e to receive a signal from a teRpPEUALMIO18400

sensor and send a signal to change the tenperature, if

desired, to actuate a notor to open or close an air

i ntake aperture or an air exhaust aperture, or to

nmodul ate the fan speed. An illustration of a

controller is shown in FIG 20. The coniroller 2010, |s.
phasec Ber| et qantral, SR (STRPeETEREIRITol 5812 ad‘ag’éﬁﬁngl tg? Hé Additional
devick€ TRELA gerecoﬁﬁdd ke cﬁﬁl‘&leﬂforh@at\)\hﬁgﬂw Avéx&l’diml@hdl iherein will be
sensor

030 may be c ed to the contr
readibyaaipgied 09118 PRI AP SRILIA g veprine Rk el i dotosure.
Illust?a%fg sﬂ%l@doi&oil’éi‘s pelat.aght iie nat Hmited to2 PrbPottioasl-inwgral-derivative

led to a fan 2050 _{n the oven.
(PIDb‘é)nér‘)BFrég?raﬁ?FHB]i‘aé oHJgt(gi co @ﬁrs %rogo ?%allr% 10%9)4 tBMers and
nonlif®rOhdaphtivat ceidilens a e, tantefidigin nspek dled\eqaknd ifumgy olpgidh egenetic

t enper at ure and/ ved fromthe
algorithps r oMY é‘?e%’é’ﬁ fgﬁﬂeapg%’ﬁ?}} g éthez%% may al so be
[0096100g =l s;temﬁa: dxainples 2@60scldsed helpwge liflusiratefonfpsr grtain agpgcts and

ai r .intak 070. The notor 2060 may be used
features oéfiléeovgﬂsd Eﬁoseaﬁlfrﬁé air intake aperture 2070 to

control heating and/or cooling of the oven. Simlarly,
the controller 2010 may Be.qepl ed to a notor 2080
which itself is coupled to an air exhaust a ert

[0092D80recirpdatian Bath Abgoinglged,a Rlurlitt 8 dyanetshile S PBE Prqdeged by

cutttﬂ% B?lgg( H?Mé t(:n@tﬁﬁf&eﬂﬁ@of?@ﬁgod@ THeMHol&3 wéie ant to Qe ATih@liameter and
he oven, The control] er 201f(g

|
thrg 08, 08} gy SR oas, VU (P e P (Rpspat The

d1anﬁ€€rfd¥rtﬁé @h&{idl Qdmtagﬂbﬂiﬁ’mtﬂy S)emalliatand nvasnmhdedohgainfesy steel (017
exanp ature co trO

h t
mchEsomqk& Th8\§ ﬁu é"'ﬁf)éfﬂfaﬁ %plceg% {romI tlhe ag 38 %1%})19 Br iR oeclan and the

ysi s an
overhfd asslehk:gz w&dﬂvéte@mgéthdemmeﬁnal Hatm. nAyplbgammheurmgtaomée view

contr ewth the o ough-holes,
of tlw‘ sprougg lﬁé éltﬁ? H’E‘ST’ W etcu'aulg 1ont %a%p (‘?’orgé%s?]llgg?c‘ %&%gﬁ; t}f}r gh-hol
suc}ﬁdélthﬂougH}hblhelmis sh@wwmrFIGhél benef it of this

di sclosure. Illustrative suitable controllers include,
but are not limted to,

proportional -integral - dedxempleZe (PID) controllers,

[00&? QDS \b/g REtutiGR I:)ﬁ/paGaFﬂin GARA RideBE Svas injected into the gas chromatograph

oportional -integral (Pl) controllers an nline o
wittahpt FepisoRhey gRford FSgPle dr 1 i ciogt el KT 1um s

pheMRIdREEpolytiToidind 8infin wGe Ned. CT}&| w kdtd 0B cardeangas helibm was 1.0
neur o-fuzz appr oaches agg t,‘gg L ;mte[a% % F@ Bé}ature was
mL/%l T SR ISPRETalre WP &40 ox deF AP B T4 TTustr'a
rambed 1230 WRat A5 NCAsipe Clsomaatdzhmatshewing ohe rdaeltso@/feths separation are
I SC . Exanple 1 [0097] A recirculation
Shoffﬁt“hi:&asggzﬁﬁ{@?uded a plurality of through-holes was
[oomodmefemnwo FuIGt 22y Whinethe ireeitchlation pethriasrdofed (e through-holes
wer?, %ﬁocﬁgc\lkk %{12@!11?35 tﬁ@g%ﬁe&lﬁas tted@ﬁ% 3y thi RecitcRBBS L dﬁatﬁﬁﬂs partially

ual 'y spaced aroun J]
Opeol(ﬂmw@IMC@erab?ﬁesos/ﬁr 81?0(3"“ HBAYIemelfest WaF redvecd, as shown in
FIGS 8Ud iR @B %Qﬁufﬁﬁbﬁlpxthgwh@ GBS opdd(tidEgHAsIes @D0% open), the

st al nl ess st eel 017 i nches_thick The shroud was a
Chrs@pwta‘teeef%%\%“\‘bﬁ%aﬁﬁ]éo%ﬁ} #¥rtion of the oven and

the overall assenbly was riveted together in the final
form A photograph showi ng a side view

0
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of the shroud 2110 that includes a recirculation path
conprising a plurality of through-holes, such as
wohomugisshol e 2120 is shown in FIG 2 1. ExanpPeTaS2007/018400
[0098] A 5% w v solution of paraffin wax in tol uene
was i njected into the gas chromatograph with the
recirculation path of Exanple 1. A 15mx 0.250mm x 0.1
nm 5% phenyl / di et hyl pol ysi | oxane col um was used. The
flowrate of carrier gas_heliumwas 1.0 nL/nrn. The
starting tenperature wasEX#RI&E for 1 ninute, and then
[0016&%}]9%\%@%&%&{1&1&&\@@% Qéﬁrllﬁﬁled Wilﬂﬁﬂheﬁ?oaﬁh-ﬂoﬁs @artally open (50%
romat ograns showi ng the results of t se ation
openyy Fhe FeRHiquy uspdsgere ba samrcas ‘F‘Bﬁg‘%ﬁ“ﬁéﬁ@?’?ﬁ‘g‘a%"&’?‘iﬁ sxcept @
severeXbmp¥hfife Afichewhy Mdha@t] @n opabipeviaent; ltissedurhh fveis placed in the
. through-hql es re ocked t Chr i st r f h
ine GERSERE G RSt Ioh 253 800 Pt 5P ORE PR ofkZon 2Bl Fiy) 28 shows
the pR@REkel Chiofagrdin) Bscanesf taChiistnadfrees il the@nmuakthrematogram, the
. . tree effect. educe as 0 ' G 22B. Wen
ms“i"ﬂgntlsgéwr@d?%?”% eaﬁ’g‘tpﬁg{v\a/assm?r%l 33\{/{”2)8% ﬁ%ﬂ(t hrough-hol es
[001000 YAapie) expetimethwisgerfasnadrusingghé eaditinns similasi thoggsdescribed

i n . » 2o l sition (away from the
o SR, s A 308 PR NS g o o

heatingr ¢lembrity anpahe (15098holmies) werbhkalt opeit- t FdHs b cthopsrthe resulting
cmogﬁgogmnﬂ%lé%sﬂ% &l 26 s 2R U Bnialo Mphéh X tBX RPNt peaks

Ver'e tenperature gradi ent was induced. In one
was adeptifipdhant singlp peakdn therProgsesep CHICBGAEH ™ he | i ne of si ght
[001?2] tA ﬁ‘:illaee%b@ﬂimerﬁ s perddinth Q¥ g e on@%idhd sifilar to those described in

romatogram and FIG 23B sh t he processed - .
Exoplcohet et AR ¥E BEoThE GRRet Al BT (npf the heating

elen?&dﬁ)%hfﬂi‘ehgﬂﬁ@hﬁgrea mﬁrdﬂﬁf dpast FIlﬁ}TEBA shoW$ tmmresulting chromatogram,
identified eac ea S re t on eak. ot
and FHG A3 SHEs O FEHE oS P o Sacis PE RS ant Hefhf ey identified
as a$inFld rhk iptht bagessddsiovinbegraim Exanpl e 2, except the

colum was placed in the front colum position (away

fromthe heating el enent) and the through-holes were

hal f open. FIG 24A showEsatmplerdesul ting chromat ogram

|G i B Mas BRAlce usi
00ff] § afisSibfiof BNl RE 36 BEARorF N SR cOBleF s BARIecH wsing 2
staitlegs steed seest eBefetringnia tFdGr 2mthe uawnbio 1R wasi ¢ Haisleprstehshget (017
%hiasrafnﬁrvmé‘ilol%i iAQ 4 HRuRP Rn! I MYESre SHI,Ahe batt 5tRAASS a strip and
escri'bed i n EX%%' e 2, except the col ugg 1@2@? 42618
four ppupreenqielieR West adAsd i STder BacCrRIdRe $4PaPH 9% 1 ehenty :
ThePdtBops\Werk T6:21Q iR tiRSsaite fstait ek fsteolpmaterifll £Bd VA befiome the shape
the resulting_ chromatogra and F 25B e
o5 Sy BBkt 26n A Sy PR LR Y Weldgt oF Pl B Pk oA photograph
showileni isfdeadevaof ahs reegbdatpaapath ﬁGIm@cmg@e@?r scoops 2612, 2614,
261%2‘5}-%?,8%?%2%&“%@5@ 4 [00103] A recirculation path

ng an air scoop in each corner was produced .
[ooweA]nTha@recirculation path was placed in an oven housing. A photograph showing a

front view of the oven assembly 2700 is shown in FIG. 27. The recirculation path 2610 was
mounted at the back of the oven assembly 2700. Tabs, such as tab 2710 were configured to
receive a heating element/baffle assembly (not shown) that was used to heat the oven. The
baffle assembly was present to provide a steering mechanism to move the air and prevent the
column from being in a line-of-sight with the heating element. FIG. 28 is a photograph

showing a fan 2810 mounted in the oven assembly 2700. The heater element (not shown) sits
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stainl ess steel sheet. Referring to FIG 26, the

shroud 2610 was a stainless steel sheet (.017 inches
wohbwskop1saad was rolled into a circular form Be€omus2007/018400

rolling, the part starts as a strip and four square

not ches were added in order to accept the scoops,

2612, 2614, 2616, and 2618. The scoops were forned

fromthe same stainless steel naterial and were bent

into the shape as shown |n FI.G

I nal as
in frogsof b fanne Paer) thsr ovepy el da 6‘?@‘%’& 1 %(ﬁ’a&g?s o8P inko te
instrudk AW h e $EA VYA B¥ORIveh Rfotéran htindly Was mérhblﬁdi tOthe back of

i ncl’udi ng four air scoo s 2612 %gPA 2616 and 2618 is
mﬁogﬂbﬁﬂGt igpghotograph ?ﬂ*ﬁgmpg L%t i on path was

pl aced in an oven housi ng. A photograph show ng a
front view of the oven sembly 2700 is shown in FIG
27. The recirculation p was nounted at the
(00165 CK Clhrukd® Bow‘gmlﬁﬁmanblayh @ttnerdiallysavadahie fram RegkinBipeg, Inc.)
ured celv o pafd beaple. Th
that %@g?‘fgﬂv e%cﬁl )a e ?eEx%rrHJ?eaIt J\rﬁg u%%]c?%e ﬁ% ple. e

Wwas “use he oven.
chroxﬁhmgmfsfrbfgrmsbwbxy wrae oplaigse by inigctinecy ﬁ‘aewév sqlwign; of paraffin

hani s laH@hatib@E 15
wax bxélorlluene AL tﬁ gmfr&ngto af)h thﬂ t?t% gééﬁrg!g?tfléggpgﬁ eaHrren ? ih® m X
D

025006 x BB s % mwymrémp@bmme golug- 2R At itceef garier gas
hehutnp @vag ‘{Qﬁmiﬁﬁfﬁ”bfﬁé &Zx?gg t;%‘ﬁer:ﬂﬁ@t\%s £loettefdr 1 ARlutg ddrhen the

tsin front of Jonce the oven shell (as shown
temnemuﬁpﬁasmpe@é%z%f’s%%dc/mo the instrument, then

(0016 A" eéﬁroﬂXt‘%EraﬂP%HoQM@@ Bluh@:i/ Bﬁnt}assxm‘el VeoMipenents when the-
assenbl ed to the back th

chroptoEEpiA AHUERAYES Yy “Frféo“rt geiiian @Ay Frg{‘%‘f ﬁﬁateﬁﬁ peqr the air inlet
aper&@é%@ Shovh &l EIGASGA) HBRrogaB gt sivatingelafitn of the three components

| | abl e .f Per ki.nEl
whep ﬁ?ﬂ%étg;tgﬂégm%ﬁ Il'alg éﬂ@? Iunggrgggl?éosn%n @faber{t N§ 2) ﬂegﬁélemem) is
shovHSﬁixd HIG. 29B Y&€ can Saarsabm theT lre FE®i$.028 agd é?ﬁ@ rth¢ @F‘é‘h ghege was
subsbaélpgl}& [ \%%r?ég 4 a 1f§1n§e%el ? hﬁg a8 (RO 28! Hécﬂcogbsﬁfons was

nNe In e gas chronmt ograp
mmﬁwimmﬁhwsmnﬁlrculatlon path and having a 15m x 0. 250mm

[001;6 f‘l‘lo% Ogorggl? Nyl sedh %%L Y&l J)IP?;‘ af Qbéﬁmh'lth-rﬂ?recuculatlon

carrler gas hel 1 um was 0 nm./ m n. dth
pathy tipder ithrersame wpeditiensrdisopssed pbqye(iathythe cofumn in fhe ba&‘ﬁWSEtWQr?“ e

Urae ghdvwang &2 1Esidls of.the Cépakdiio h in
fmnf ggsi%ws%r én%%gé?g%ﬁgﬁow nngel ution of theﬂ?hth o ls Srown Ak
FIG¢ 39podernaa bgifepp %%&@8%98@?‘ R FeEoT B SR T %m poor pe

Shm&;ont position (away fromthe heater and near the air

nlet aperture) is "ot N
(003, H@r'? wirafidie %JPmer{%m?ﬂ?eeéa%ﬁ% SR h% mﬁ% gHoREYa," "an,
"the® ARO NG Gir@ [ishded tolmBanhst theretareonzamrkmee off thiepgiements. The terms
.. (adj.acent t the at . o at the

cob B35 ook L sy BB PO A S 2 o e
ma;sllfaaqmlmmal eenbsitsathérghdnthe Heted dn@emtﬁdltdﬁkl ibfi gecoRaized by the person .
of oté(‘eb {llqﬁ ﬁ} aaS‘tf hﬁrgn ft}fe%h f?tQﬁ' ﬂQ@ﬁ%éleeré tthARErid¥@Scomponents of the

e Sahne. For conmpari son, t he !
exaglah:g n'glan’pp |ngemh@gpqlmr tmbstgu{e9 ml@aqanwnwfqﬁs ﬁud)ther examples.

[OO{(@ﬁ' Qiﬁtlﬂl)@é}f & Bain aspects, examples and embodiments have been described above, it
will be recognized by the person of ordinary skill in the art, given the benefit of this

disclosure, that additions, substitutions, modifications, and alterations of the disclosed

illustrative aspects, examples and embodiments are possible.
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1t Hagas Heomptegraphy s

pat h) under the sane conditions discussed above with
the columm in the back position and the front position
wanos@adissaA chr omat ogram showi ng t he resul ts of PCNAIS2007/018400
separation is shown in FIG 29C. As can be seen in
FIG 29C, Christrmas trees are present resulting in
poor peak shape. [00108] When introducing el enents of
t he exanpl es disclosed herein, the articles "a," "an,"
"the" and "said" are intﬁngE& to nean that there are
one or nore of the el enefF6™%he ternms "conpri sing, "
"“i ncludi ng" and "having" are intended to be open-ended
and nean that there be. additi onal el ements other
WEH%E“"T?‘VMII be recogni zed by the
per son hnplddntedugtickddvicet n the art, given the benefit

of this disclos that vario i
O o b 0o S8 G TRRISR S o i
V &dhir€xtiSto SapiROsuduIhIs in a’Bpad:ehlﬂ rtheeoo@nmhe sver] @Ogt0GTedAnd pBERAed to

certai.n a e

de@8¥ﬁd5§851%ga6’\$781}y ?(tnatvnvlg hi I%Be r ecognl fed %&m? %‘e‘%@?ﬁ%ﬁage} of
of the el ﬂaﬁmatsgdablhysiyﬂtemhendart gi ven the benefl t of

this dIS mcorc u g@ doli,tions, substitutions,

nodlflca I ons, a teratlons of the disclosed
illustrative aspects exanpl es and enbodi nents are

2. PO${L s%h%to\@aﬂry O8RS B0 TBih Qe Y oﬁéhsdoﬂ{ﬁrises a

conprfsing: a sanple introduction devjce; @% tare
recirowlatitrernth eoqﬁseregawelthr eREY g e ubaagally gonstant tempera
tod&@ﬂ&kgwﬁﬁ?mkgnﬂﬁﬁﬁﬁﬁﬁ a chromat ography colum in a
space in the oven e oven constructed and arranged
to provide a substantially constant tenperature to the
3. S p 66 g bhirdigatagtaptyadytems  slaimg @, infwhittethg aspirculation path includes a
C ronato ra h é? and a detector coupled to the
shroyd aath ableast éﬁ% H} t ography systemof claim1, in
mhlch t he oven conprises a recirculation path
d to circul at [ ludes a
su g&‘f’ gﬁst FHEQIPRIOKARIY, S %tte lg?’t Ogr?% é‘%’ gf ﬁ{\gl’ﬁ% lg 81teth-‘lék‘%rsc B‘é‘f:‘%“ %aljlrl in gud
shrohh eompdsiys atdest agair ®oopthe gas chromat ogr aphy system
of claim2, in which the recirculation path includes a
shroud with at | east one through hol e. 4. The _gas
5. chiThegaogremhipssyi Siienr ofciamnh, 1 whigh 5D fyfiher comprises an

air ihBRE 51%14!1?4 AR RndRCAPeARS, Qh&@ﬁl&ldéjp&;ﬁltmrdf&t Rkt ahe of the air
east one air scoop. 5. The %g &hro oqr g S%s geofﬂw
intalgt SReFIARE 54 95 GPEH SRHRTSFER OF PR CEOI B
gas LRbAlkG gAY kyst@nand an air exhaust aperture, mhereln
the position of at |east one of the air intake

aperture and the air exhaust aperture may be adjusted
6. du F]!‘Ha:@aﬁ Heomamisaphy systeayef adimt hén which theroea fothenpinpprises a fan

that n¥ay be modulated to rotate at two or more speeds during operation of the oven.

7. The gas chromatography system of claim 6, in which the fan is fluidically coupled to

at least one of the air intake aperture and the air exhaust aperture.
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6. The gas chromatography systemof claim1, in which
the oven further conprises a fan that nay be nodul ated
woaoesgRetse at two or nore speeds during operat POWUS2007/018400
the oven. 7. The gas chromat ography system of claim 6,
in which the fan is fluidically coupled to at |east
one of the air intake aperture and the air exhaust
aperture. 8. The gas chromat ography systentof claim®6,
further conprising a vent fluidically coupled t
8. aiTheesep alromatnsearhy systenm of LAY S %/’81’%%%’5%%?“ ﬁB{d“’ﬁ“}{
coupfRlRY the 2@ BxhliRt SRAGR dnfl cOMBIAredo ei]hﬁsg&ﬁ aithwayiooghaghye in
systemof claim1, in which the detector is selected
ovenf rom t he group consisting of an ionization detector, a
hot wire detector, a thermal conductivity detector, a
ni t r ogen. phosphorous det ect.or

h
9. an’Hheagaﬁﬁg@ngach Hhéfrﬂﬁt%}l OP %btm ]1’ﬁn W}?%l glttg ngg,tgct T 19 ?él&?éd%om the

r oma
group E&{s%ml@f)f &1 DinlFation dldﬂecwm ot e d@tﬂetmr i asthenoraf P‘glﬂﬁ“@té’“b’o

dete?tpﬁ g&tfoggn {S)]gobs% ?al'gll:]ﬁ c? tec¥ 1) néh%% %mc detector and a mgils spectrometer.

provi ded
C|rculat|on of air by the reC|rcuIat|on path. 11. A
chromat o whq&nﬁe QBN configured to
ig ggﬁngﬁﬁag$ SMQ& 5 fan tha? may conlgu

provurtmlmuammamu comtat & @txow«;mmcnm He $had émrowid bwﬂ@u&ﬁgn of
asSystemof claim1l, in which the fan is
s OB

to'rotate at a first speed of about 1400 rpm
during an analysis stage and is nodul ated to rotate at

11. & 2864 Qﬂro?rp:t@@é;aﬂlfy s?ﬁ&ﬁ CordBiing zﬁfﬂxﬁéﬁ lcbAgrudted and agkaiged with a

st age. . ? hr omat ogr ap é ystem of claim 11,

fan thafrm%ebe ’@Bﬁﬁ?‘i"% taée PryYPL ’l%ﬁ‘i?o“‘i’ not or coupl ed to
the fan. 14. The gas chronatography system of claim

further co sin ntr IIe oupl
12. m)tTé‘F g%ﬁ“%ﬁ‘f’?%ﬁ#’yeﬁ'sggl ogl aé‘f‘ tf ne v\%ér:th g‘g (gaegf g’%d{]ﬁ%d o rotaie
ata (F@sﬁ’ kpeda i alsdud §400ipi dieing as andiysmmatgwgmd pépodylaedin rot;p@ ata
as C h s st ing: a sanple
secc?n[(}t %eéi E?E%ﬁtzg% rpo during 3 ol &o%lpsrté%%

evi‘ce, ‘oven conprising an air intake
aperture and an air exhaust aperture, in which a

13. poZKl h(}gmg{o# gﬁ’f Ly sBE1UaitiNg, Arthed gg}iﬁlr@ﬁq{rbéﬁlﬁmable DC

e AT ex aperture is adjust during an
motaneduplsidgo dedge of the gas chromat ography system a
detector; and a fluid flow path configured to
fIU|d|caIIy coupl e the sanmple in rg%uction.devicgbuttgguled
14. ov érhegagi clrpmatpgraphy systerkot ciiR 15 B Rt SHRRTBHIEAIY O <o
to tBYRbRMR cdnlfighit 1P alter tetthespeeddrings i@l dowmstage of the gas
fluidically coupled to at |east one of the air intake
chrofpalpeaply %yﬁnthe air exhaust aperture. 17. The gas

chronatography system of claim 16, further conprising
a P2 gs AR matography system comprising:
a sample introduction device;
an oven comprising an air intake aperture and an air exhaust aperture, in which
a position of at least one of the air intake aperture and the air exhaust aperture is
adjusted during an analysis stage of the gas chromatography system;
a detector; and
a fluid flow path configured to fluidically couple the sample introduction

device, the oven and the detector.
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not or coupled to the fan and configured to nodul ate a
fan speed of the fan. 18. The gas chronmat ography
weoeyeisdn B8 cl ai m 15, further conprising a reci PCOUS2G00/M18400
path in the oven, the recirculation path configured to
circulate air to provide a substantially constant
tenperature during the analysis stage to a space in
‘the oven configured to receive a chronmatography
colum. 19. The gas chromat ography system of cl aim 18,
in which the recirculation path includes a shroud with
16. atTHQAs El;r@ﬂllﬁtogﬁb% gh_tdﬁoe\ﬁqlaiﬁols, ﬁhﬂleggsnprltsirtgmﬂao @maiﬁth}ly
system of c m 18, in ch_t [ pat
couplef] &9 pideast gpe r kS PP ({E? %lgg%ﬂagﬁé%é#@g'scoop.
21. A chromat ography system conprising an oven

copstructed and arranged.w. .t L
17. an ?Séﬁitﬂgﬁg’lgraé’ LAY e?f‘\é\iﬁa?g%:bﬁr@%ﬁegtcél"g% pa%ﬁ%ga%ble
moto etfglgLib ekt 0 apd conifigeredite pwHalpiearfamspead pf tha fathe oven
during an analysis stage and a fan that may be
nodul ated to rotate at two or nore speeds during .
18. OpEhegdschropfatdgphywesiem 2P claith b5, CaithsraeOBRYPHY resietlatnn path
ot claimal Lo whi (16 GirbfAth AlrkOProR el subdirid
in the oYt %ﬁ?%?ﬁhg? eggl%ﬁ%ﬁeg ttgﬁirr%ggh: hol gr or a shr(cfudﬂ§ :
conspahisnipsiatrge duringethe enalypis sige 1a e gRAGe imie oyepueonfigured o receive a
system of claim 21, further conprising
Chmggéo og%gm% not or coupled to the fan. 24. A nethod
of configuring a gas chromatography systemto provide
19. 2 §4 %ésam&nadt&gfaﬂ@rmtamtofbames,ah twhéch the fecipalationgfatlt ineludes
gas chromat ogr h¥ S §tem configured to receive a
as%ﬁd‘f’r@t%&?%fﬂ‘f?ag% g&?r?% "¢t he method conpri sing
configuring an oven with a recirculation path that
congprises a shroud with at. | t. - ;
20. ¢GRS T B e B RO R EpadPincludes
a shiftatikResipafing htdeast Quk aif sepoer conpri sing configuring the
gas chromatography systemw th a fan that is
constructed and arranged to be nodul ated to rotate, at .
21. t Woh clirometographie eyhtern ¢pINRGSInG 87 AY§ROFPISTuGtprbans aiFpneed With an air
intaﬂﬁsﬁ%reo fin PEELLG ApErtéid, ARR| YA donYmt@ndig@8 to provide circulation
chriomat 6gr aphy system conpri si ng: i nt roduc T% satnglaﬁtw ,
of ajrrin ghe| dvae dyping annglysis Siieapri 2 &psh ﬂﬁ“’é’dﬂ?ﬁ?‘?‘ﬁ’i @f BB O ©
mo&gyggdg%g%we;anoﬁof&eot,aﬂt is constructed and arranged
to be nodul ated to rotate at two or nore speeds during
operation of the oven; separating species in the
22. SanHeechusrhaAtegrapyesyprimabiiclaint 2hpin wikigr tierrecitauiatign tpath includes a

tenperature r t.he fan i.s LI

s ORE S 25 REHEErle 260 ERoRE bl Bls Rlead drscoop;
second speed. 27. The nmethod of claim26, further

23. COMRL i diatOREN ' Yrs 2t 8¢ SaihDb B uARE oHpBismBG fBg@hinable motor

coupled to the fan.

24. A method of configuring a gas chromatography system to provide a substantially

constant temperature in a space of the gas chromatography system configured to receive a
chromatography column, the method comprising configuring an oven with a recirculation
path that comprises a shroud with at least one through-hole, a shroud with at least one air

scoop, or both.
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25, Mgy
by a

exhaust aperture during the cooling step. 28. The

met hod of claim 26, further conprising configuring the
wouvers/oussh a recirculation path that conpri sesParAise@ad18400

with at |east one through-hole, a shroud with at |east

one air scoop, or both. 29. The nethod of claim 26,

further conprising sequentially injecting additional

sanples into the gas chromatography systemusing a

substantially constant injection-to-injection tine.

30. The nethod of claim26, in which the fan is

R i ok g potmn
cystemoitig i hats QpUBH S pd pRREerds omoarey it b Awb B more
speeds\ukilg bp&QER dffidWeRPENi Ng an air inlet apert ure and
an air exhaust aperture during the cooling step.
26. A method of performing an analysis using a gas chromato graphy system comprising:
introducing a sample into the gas chromatography system comprising an oven
configured with a fan that is constructed and arranged to be modulated to rotate at
two or more speeds during operation of the oven;
separating species in the sample using a temperature ramp, wherein during
the temperature ramp the fan is modulated at a first speed; and

cooling the oven by modulating the fanata second speed.

27. The method of claim 26, further comprising opening an air inlet aperture and an air

exhaust aperture during the cooling step.
28. The method of claim 26, further comprising configuring the oven with a recirculation
path that comprises a shroud with at least one through-hole, a shroud with at least one air

scoop, or both.

29. The method of claim 26, further comprising sequentially injecting additional samples

into the gas chromatography system using a substantially constant injection-to-injection time.

30.  The method of claim 26, in which the fan is modulated at the second speed to reduce
cool down time by at least 50-75% as compared to modulating the fan at the first speed.

31. The method of claim 30, further comprising opening an air inlet aperture and an air

exhaust aperture during the cooling step.
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