MODULAR HEATER SYSTEM FI ELD [ 0001] The present

di scl osure relates generally to electric heaters for
wais@oionips pel i nes, and nore particularly to el BCT/DB2008/069712

heaters for use in gaslines and punplines such as, by

way of exanple, sem.con i,Ng Systens.

BACKGROUND [ 0002] W@@%@%ﬁﬁ&ﬁm s section

nerely provide background information related to the

present disclosure and naégggé constitute prior art.
Cc

[0003] The supply of fl ui h as oil, gas, and

WE00or] anmig padseeyr Sisclbswren rdlasetppbiyeraly o eleatticohdatewgl for use in
. .0r a water reservoir, re uires transfer of. such quiIds
Pipelings, @8ﬂd“u‘?rtes°a6t+c“[%'¥ p jeleg r%n\}i&‘? 5T W 0 93sliaespnd pumplines such
as, bywasesttgxaniptd séionddctérieoddssingdsysteingi N t he conduits is

of ten necessary, in addition to maintaining the fluid

at or above a certain tenperature. Presently, an

el ectric heater in theBAGK®BROUKDcabl e or a tape,

k inthe art as a "heat trace," IS G n used .

SR T S sl s Ty if Snchio® Riev Golife Rbkdigia hrormation
related i@l thiehpesend disblesdirk wind snayAdd congtinas byior drbe condui ts and

t at fraces arg.sonetines surrounded by a thernal

I ot Sl O AR T RT o it Op e o, Fnont 6fBrs, from a
supplg W.g.0andiilngeslienva natsreaservdif) 08dl]iresi@ainster @€ eudailigs bacenduits or

.a popul ar. neans for heating_suc | yj d, condui.ts due.ta
the b, DR ENRES B! S et EE AR e Hufos BB ¢ cGHduit %s often
necessaat int aduitonctalbhastamirg) e Spiaisecr abonga tcbeaih eqrgpdranire.t Pessently,

Iccgndgi tts orthvvrfaﬁ]qe? ar %gnd the conduits tﬁnd are . ft
an elqcdist BREE" At PG 3 GRS OhPSaRe+ HONAnEshe gk 45 Ai Rgat trace.” is
comnmshiyaysedadroaity thet doaduisiot grolide fheat wnide Ssondditsséamhus o the fluids.

Monti ert

LU S Patent ,No. 5,294,780 to h et al. U,S.
Additighaly, i GOl cart, 8 pétoura s . shettugsssisinggp Ty, a thermal
insulafion’ Ritket2d Yeduoe bat losy tohth@ suradunding. ébvirblahertt  No.

4 577 t Leavi hes, U S. Patent .. 4,123,837 to ,
g ° bl saBR YRDIRS aresh BonuiSgins) O agiiog Ruciifuid Bonguits due
to thelPatlathe Saipctyeandidow 28st332ertepalBi hdatdracEaablesiargdibpaded along the

trace cabl.es to the pipe ar conduit has proven o be .
engty 668 eI apRr o lan Bis R Opts prd arapr Pt fegtiar intervals
with baapsacenming sohpsibr bhy wiHer sasatad dastaredrs, msostsown in U.S. Patent No.

facturing .pro ses n &rs,&hreti '

5204 80,y N plenth s 1585 Peps® N0 BB Erie HAIf Soatvenis- Jretent No.
4,791 187171 fot Mohiigrés et bl SU.FaPeateht No. 46152%67,7260 Leavipsss e5Sa Patent No.
-fabrica q? at-tr | e, erein ' t £$e
412337 A RSR LSS, BN SR8 Pl R PR Sl B rpue No.
29,332 ad Bébitol Ncastdrendieedt ttaca@ables ta theopipe o8 aundiLgt [arseprowsretd be time

N and in%eg%§II f or ned E%fogghaqd andthquqioEied ntin
CONSUNEY, AL OYTARNFOMS  RALIUEEY 0™ ARPRFEN It pd WP diees g qgntinuous
manutdeiising pedoebses; amedg pthees, sdeestirme ieofttheressentel r espect

t Qodosp! ACRIBRL R HETLLEYehsMESt udlily tines, U.S. Patent No. 6,792,200
proposes a pre-fabricated heat-traced pipe, wherein a pipe to be heated, a heat trace, and a
connector for electrically connecting the heat trace to a power source are cured and
integrally formed beforehand and inventoried before a need for replacing an old pipe arises.
While this prefabricated pipe saves some time with respect to replacement of utility lines, it
requires a custom-made heat-traced pipe, thereby increasing undesirable inventory space

and manufacturing and maintenance costs.



requires a custom nade heat-traced pipe, thereby

i ncreasi ng undesirable i nventory space and
worewaosaediri ng and mai nt enance costs. [ 0006] | NPCHES2008/069712

form a heater systemis provided that conprises a

PIOHOBY cdprinet R Bef ot Pl o Al Bef oBmBRes a pluraity o
hinge8 Wwafrie eneralbers uWBererneezthhlhgeq)oam'eD Mmensted defidesdan tinran periphery
surtacy, B $hftirbeiithg G5 Rbn AR Fosh 8P va Bl 3P B 'sBofons are
disposgiithis , th@rodtetrhecdmag pbrtanse osemd hibged abefr dedripes.ead the heat

trace BbNERR0 gffire ehd porfidie- it R RRR GisPaSEl Bk et og €M portons

of thepramdddossri@fmébeseat the ane psamhs ohthe lead trate keahs.oamel at least

one o AlsPraiet MEAL RNl e R oAb RgPUBt G egtons. the
covertt@irighescared toithé |engsﬂ1t|n§be TheﬁEﬂier[:pﬂslﬂi:)bd;\@rsyarde:EFsic efctes hirfged carrier

ar.e for close
membeS otdl AR ATEr o R W R SGBG% T anotner
f mow] a heatnethesﬁﬂtrem h@teprsgsmedﬂd pﬁ'di\&kﬂe(tmﬁpcdrﬁ@isea a plurality of
ty of carr carrier menb

, BI ur a Sai er. ¢
carriof SHTIPSTS, SRCT RIS P REr 0P S AP SRR Saiace, an outer
receiwtrtg:mrﬂomgarﬂqrdrilm aedhd Hpegd element &Bdo@dfﬂdf@:@netrermnér receiving

os d ent he 0 r receiyin ortlon and

portiof FEEERAY BE% IR RSP sl LIS B0R FNERY 4 gyuralty of
reS|st|n'erHeetlng Aleplantsabie ylispbsedesitisi ItN@ oh@atremgvmag @nfﬂrmhs offirtlee hinged

. di sposed vvl(gh n th ouﬁer recel ving (gort on(z he Th
carnep Mg aePTaarhy S F8HS %’Fs ealing ¢ ﬁ'@e? 87NN O QPFWGS & inner
peripr@ryesenﬁﬁ(msdﬁfthalhh@geelndarp)@‘rmembsrs dieeadapitesr fopentasph@oyimity with a
}‘a es of the hinged carrier nenbers are adapted for
g™ proximty with a heating target. [0008] In still
afeoosgr flarstill amotheaiben, asbr@dtemysﬂanprscmo\ddmh Ihlaad:omprlses a pIurallty

of caffBh Bl Ay Cdet idiock ARG, I TR deabRE Siks oan outer
recel\mrg:BOMDmgarprbmmiln@m)drtmoane@tplurglltp(nftreﬂam/e Weatlng elements are
t (]
aispolid i e ik FBeTubE RARES Bof RERERerfiagp il 8 ftings are
dlspos;‘mi‘rﬂiremmataemb pdmﬂorﬁs vtthagarrizr enethitipo sed ther regis it I&aaﬁhngl elements.
carrier res

i ons of nbers. and t
At Ie#g ANen 80\@9r Fre(li{?%oseg\t arpgré(g?h%ﬁgrr@é\}‘g?mggrs d?rgi)i@ee (Ee3|st|ve heating
elememts)aind thdreovearis sectumtétdahe&narfdtlrtdse Thesinsdén peelphe@tsunfgces of the

. el
carrief pfeftaGS orépger 4 BHENet fed 16 et s et nertions are
adaptae hies secaire tad ptas tiorieoftamaatidcent d:waér rhembert aardgeheading target
508 R 0B S SeRSRPDEIAS, B, PEFHEY J Sy o
carrieheetrivegs &t gebrredfd00ap p‘l-'tualithef rqseitlye aeditegtaemswtstdmmbsaj within
ML LSE

the cdtfid B Be0 s 1 EATRE 3870 f Badte iethef apfl 3rer By TghiRo Slement
are reelllen’tlgnmsvatbls pocrethathichheatdrisystear piogide sntandtiter feedifsckl te astinstaller
one a_car darS|stive heatin
that @ el lovBlentls SRIACHE nefFeR R G et 'The neat or
sY1Oin priwrthee ardascdfi 4ppliadidy adlk becnae appatal frem the description

provided herein. It should be understood that the description and specific examples are

heatlné;u[r

intended for purposes of illustration only and are not intended to limit the scope of the

present disclosure.



that the heater systemis properly installed around a
target. [0010] Further areas of applicability wll
whewome1appar ent from the description provi dedP¢iED81008/069712
It should be understood that the description and
specific exanples are i or purposes of
illustration only and aﬁgpﬁ&ﬁ\%%tended tolimt the
S{mnel] of THee ppafseﬂEmﬂsotﬁsﬂté MUMC&RAV%b@SfLﬁI@OﬂmddrstEb@ from the
det I%& nt..disc t]gsure Wi | qc uIIy under st ood
el ?ﬁcf'ﬂté"”daer{a Fé’&“&i‘é%a&yl”& r%‘ﬁ'”g?fdv'{eﬁ%' acconpanyi ng

d[(HlMZpgs Flaherieh perspo&til2]vigw & a Aedtsr systeat s@etiutted irvhewrdance
'thtOf a h t Xst em ESt ructed in accordance with the
with the P ‘FS b PEEREn ;ﬂ%é; B di scl osure; [0013] FIG 2 is
apoo3) ar gEIdS BGS Sp@htarge&j pérepedtile aieealt £hestyssy@em constructed in

d . h I f th
accorfigaliti b Sun Juds S0hE iR o, B Lnemplodad

pPE0GIdECt i ME. Biisanakploded peapectiveysdve ot thertsdatercdyedni constructed

. acgorda wi th the r|nC| l.e f the present
in aoiap o Mif e s ipisd etee PR SaeRsirvi bw of i nged
Cﬂl(ﬁiS]ar NEEhdris aardd auelme@‘thumg@iamrﬁemmmb\ers @ng tar ezt @dce section
cordance w resent

aicheathitg
constiyiel i BhetRis e bring PRa ] 8! B Plesdh A8 Rr S nuec

cw(msgr rﬁmbepﬁ aarwhdhw of hilag@d s?n?nh membemm:dma‘te@cé Bections

ance W .1 NGI (0] resen

constGEER 8 3fieRaanc BylbriRe Pha e o B Pl MEHSHRRE vi ew of

hio0y@y caFIG. 8ris a&&bﬁg&edmmh hte‘ﬁtotfﬂr:rr@ee cagiet rrmambefrs 'temd heat trace

a, W e S O e

sectofy S0t Elafcn plediaRe 0 B BuidobeS; 8 LBl B adutona

v{(ln/vspf HFIGgéds aarossesectimabeiew dihthghdabirrier amentkechndhsat trace

ative to each other ar und a

sectloga 6(3‘[ %%n %tlw ltcheﬁ;peo o ﬂré)uBg @Sta ﬂr}]gc%)lﬂi %twnh the principles of
the prdsetldaslosere; [0019] FI G 8is a per spect ive view of
i egnal entso ter system
o BBY" o 6° BIE 2 TR v, bR RHED PiBOAMs gitne heater
systerproeeetntcte]ﬂ i @Iccm’dalme \{/lﬂ%@]prlﬁtlﬁles of ’the paesean disvibewepf
t at stemil | ust ra a. st andof f
P20 THch T &y b 3he Dt Br SRIEh B A RCE Shiepp standor
and rtatzﬂmpg|mempéreswfstmhtedpmeaecrdrdahoecbvalsume prirfdildy oFltke present
discl s a perspective view of a standoff constructed in
'Scoﬁl&rgor dance with the principles of the present
d{(mzlﬂ)suriélﬁ 022 pefsp&itivk Views ofanstandbff/¢castrodted ineaccordance with
andof.f, in accor rdance with the principles of the

the prmgg)éegan tr%ﬁ RIEPgL l?llsé; osure;

[0022] FIG. 11 is an end view of the standoff in accordance with the principles of
the present disclosure;

[0023] FIG. 12 is a top view of the standoff in accordance with the principles of
the present disclosure;

[0024] FIG. 13 is an enlarged perspective view of end fittings of the heater
system constructed in accordance with the principles of the present disclosure;

[0025] FIG. 14 is a partial exploded view of an end fitting and a cover member
constructed in accordance with the principles of the present disclosure;

[0026] FIG. 15 is a partial perspective view of end portions of the carrier

members and heat trace sections in accordance with the principles of the present disclosure;



[0023] FIG 12 is a top view of the standoff in
accordance with the principles of the present

waele@eheded e; [0024] FIG 13 is an enl arged perBQOEUS1008069712
view of end fittings of the heater system constructed

[ or ceMth the principles of. the present.. .
o o1, AR iglss i kel eSS viek 'St Bhr L tipptipving an
exterrall shell end ahi intarmal shivdd gocsinvetednendebrdzaons twithcthe doringiples of the
aqﬁoqdanqe with the principles of the present
presefi AggIG¢lFe; [0026] FIG 15 is a partial perspective
vie028pf efid. poid aroeepl@fedtdeesppativd dew e theadrsl fathdy Wigathe external
trace secti.ons,in accordance wi.th the princjples of.
sheil e e REE R EH Lol SB8 PR Hh GoodgaRes Aih A hubbigres of the
presepedispetié;ve view of an end fitting having an external
S | - an n.internal shjeld constructed i.n accordance
odttizen o HIB el adReeehE BeRORR bRt SrestS SRKEBRY S cutout
constifabtdd il dcésd e aipl thel pdnqhees petbt ipvesewi dveladuré;he end

fitting with, the external. shel.l apd internal shield
f :[‘i;‘f%or hev\%{?péé? 57 Kioge SPHCRE MY 8ﬂ%%a\$&rf‘%te?ﬂrg‘ of cartier members
constipicieddn pt@sdafcetwith the paesiblesioithe peaseat disdesidd; FI G 18

[ er ctive view of carrjer nenbers illustratin .
ToB it 0Bnab e a 61en satiipl S LS ATaRet 2SR APIT & carrer
membzfs tdrstrpcted dnicodrdamico siith eéhe prdzgidds &flthe pSanti dsadosure;
Crassise te, formof, carr
ne

' | . vi f . ' .
RTINS —
membafrs tdrestpeted énhcadrdatico suthehe piddiilgs &flthe pe3bnti disatosure;

- i I, . Vi f | f f .
CIRRRL S TEDaY o ftlsP el Ve B S Rfer fleiet, form of carrier
memtmr:% oarigplietsd af a¢d_tbﬁjamllce$\¢thtthej$mtdipjwa5fet?%g?@iﬂdiiﬂlfu;dgc
- t vi,ew.of .vef .ano .
¢ Dol O B R i B le B9 o aa s & ity o wires
betweehethpr cardepinesntmds tanel prststieantheditisg | adaueds §rdi033powdrGsource in
rigd is 8 crpss-lsegltthonal \AL@W of g,_ti Il anot her_
accordance i the pabGlplss OLUP Present R Y const ruct ed i n
3{:@3:5]jancléalw2ﬂ gzzrméfxrgcﬁg%pibwsilluﬁtraﬂm nuittipdee cdrrier members and a
L sure: 20 is a schematic vie
rosistip {relg fembRorolsbbEl 1radsPiclnds O el gl of the present

disclob@®yeen the carrier nenbers and resistive heating

d in. d ith th -
IR 12 220 e o S Y BL T B e ol oy g resistive

heatingselempercepstaidtactin\acesvdahdeusith theipnigcipiek tof fhlegpresant disclosure; and

S esi stive heating.el epent, constructed in
CETH 5 itk B el Y B oy BEAREHY Benldht for
resistide sredatisgirete metO3@stritted i2 2accoslaace raits ttee ptincplas of i tew present

of a retaining elenent for a resistive heating el ement

e¥fstructed in accordance with the principles of the
pi{ed88ht diCaelesparrddig arederence numerals indicate corresponding parts

disclo

throughout the several views of the drawings.

DETAILED DESCRIPTION
[0039] The following description is merely exemplary in nature and is not
intended to limit the present disclosure, application, or uses.
[0040] Referring to FIGS. 1-3, a heater system in accordance with the principles
of the present disclosure is illustrated and generally indicated by reference numeral 10.
Generally, the heater system 10 is designed for use in heating components in semiconductor

processing systems such as gaslines and pumplines, as described in copending U.S.

-4-



[0037] FIG 22b is a cross-sectional view of another

retaining elenent for a resistive heating el enent
we@omsmtaiei ed in accordance with the princi pl esPCf/Us1968/069712

present disclosure. [0038] Corresponding reference

huneral s, i ndi rrespondi rts £ hroughout  the
AppiGHEE 3| N B0 ' SR BB Al oy BB R commonly
assignddds® thEhgref@itlappiicagiod @ad theptordaents S wdiodl yre énxcomuirateyl herein by

in nature and i ot .intended to limt th resent
roferefPe el Bafelly  f sBRin b (Rl nowBisirol R Hsveism 10 as
set fofth GSreiril-chIU(ﬂrf@Eﬁt/aﬁo&yfsm(ijé notiaimteﬁdarsoeh F\?bbpﬁd&&or:j and can be

ri,nci pl es of .t esen i.sclosure s, i trated .. .

empldys i, ah PRPFSP PR A RRICBP RjSTtF 49 BR dEalsshabd tRtsptie dpplication to
semicCat@t@l prpcedsing etdms shydt et b8 cohsttesd gedihifiray thesscdpe of the

hecﬁt il(gsgJ conponents in sem conductor processing systens
preseq) ize r‘i}asl i nes and punplines, as described in

Cc (q0#{li ngAd)shovpphoreatiearty BeFlGl 3,Nhe Addt&28yst&d0,10 comprises a

ol b ey R 2 3085 e BB g omons
14. Tok rekisible fegating Riofignts a4 érd thiefoeinrof ilye pedsentedisaodune bleeheat trace
sooiofRAYE K b BB R i 2% HBbte Moo carer
membegs 11D usdft@broerressonaiotg deisisti\taeﬂeét'_mgsamhem 1appkiilnstraten, it should
vo BB B BBl P BB T R st Py glments 14
may kesrhgloyeduehiler repladtressitiig treysopasf tibquéstnndisclbsure. End fittings 16
e SRUEE Y bolbbnts SRS BRuSL rblBel FESH ero gorons 20 o
the rekistvehbadtiay edgrserdsn1d0 lc onprforse sheaend fittiags 1§ cofmpdse extemal shells
1 . di,n I ljt f i sti

22 anf 0 R B SRR R BBl Lt S,

| [0042) s fAtwo-plect Bevgrrasenispdsstboand theacaeridreatmberacik and the
s P e MBI o BB Ut D P eB Bl 1, A
the coad26 isollustrated sysdrettigte orpteies ] the eoverabi may alleenaaly Heldsingle piece
or mflei bieo8 & 20 2 iR BiouaB%s, i WPEEREH an RisslfRiyn copending
U.S. Apeicatidrs Sidalney. b’d5ﬁ(h‘ﬂ)$(bytliﬂéd\l<mddelar eHmitaTi Bygstevhs hwhild hamaining

scl o

.. Scope of l}]e resen g)I re, Er%ffitti 6 are .
wihingf @ 358 ob B RETS Useipsp TGOS 2 Opiaee B pgpEtS retain the
heat geebated bi2handsigtivé peating aemés d# wittén thess hedterw eystem 10 so that

eat.i ng el ts, 14. | ne Lor tge end fittings 16
more 85 8lb et T Mesiohit el R85 L A et d5ssie 1a e RS phVironment
are redh¢ezhduaing oppesatipnbed in greater detail below [0042] A
t wo:- Rl ece_cover, 26 is di.sposed around,the carrier ,
LB < TRolEen Ssidn o AR SRR e FRLPAGE agnynicn are
disposdiearcone at Rast s psrionroé the cartitlemembefsi 12 tongssplthe carrier members
Alt(gu the coyer 26.is.illustrated as being two .
12 arQirid B0 Trhl® BT T B b B R S g0 of el petal, betow.
Additionally, a standoff member 32 is disposed along the heater system 10 between the
cover 26 and the target to provide a desired positioning between the resistive heating
elements 14 and the cover 26 as described in greater detail below.
[0044] As further shown, the resistive heating elements 14 are electrically
connected to a power source (not shown) through lead wires 34 as shown in FIG. 1, which in
one form have connectors 36 disposed at their end portions 38 for ease of installation and

removal of the heater system 10. As such, and with reference back to FIG. 3, the resistive



or multiple pieces, or take on the configurations as
illustrated and described in copending U.S.

wo\ppebioeAari on Serial No. 11/520, 130, titled " MoBCI/HR2008/069712
Heater Systens” while remaining within the scope of

neating, el PERc oS AR Diensit, A5 4RE FAes 3R.jof plgtiioal connection to
the leadsire$ B¥e heating el ements 14 within the heater system

R s L N T W
elemene U4 extle towvi iNgsteier ahd aBscrlo@043]grddter Hetall. erAssyisdvemeldh carrier
o 30 GO 5 e SRR D Sy MR gion 2. e
inner perigheryssukce9 40 loate dahhterm_aefn;ﬁtbeas 1mrégadaoté:2foabmgg @(rjdx_hﬁity with a

t arget,, iC ther | strated a escri bed in .
neating? E5get:2 JEE ' Sish dha Raghdt et 58 e BRHAGE e AEfiphfp heating
elemed®s 14 iskifSpasydransngdit theesdtiay taget BrindOdibgthreerh fabiation. As
such. TEHR foffts A5 sy Retilfe¥ B 4B ds8e 8 VRl comtayratianyto maten
the slaﬁgxg (Z:‘HEe d@]‘?&mg E&gﬁs%del&id‘f Q?ad:ohngigtrreamﬁxeiteplaiw afipdibatimn of the
r r. . shown esi stiye, heatin

noateh 3gstgt, 1. 4 shASH, 5 FParsors, hGRREL: Gt A0 aiufhes o shapes and
configiieation® of rihé isfeovperiphanyosigiackead iy s 8Mhplyes Hovatcommodate a
P S 0 W BSOS L bR

r 00#6h| Ofhet fesistiamabedting yeddreentd 04 afs dispeded wittdn Wiet duter receiving

i vehea

. ref back to .FIG 3, t i st [
portioff 48 A P ek b Eriling arions P2 AEs BieleralV ARRNePelh g coptorm to the
shapd ofr thelresistiviedadating efeacdnitsom4 twhitihén thisafbrmi are hiedttrade30&slions, as
Ref ' to FIGS, 4-7. th ' 12..and
showo AL LR B8ty istlinghpdiats SReilh TriFTRRY ey 44. an
internbeliate isbppbrt A6gaedtoater detaiiihg wads si8owrhiche eatdin the rredstive heating
ctondff Ry 4080 BB . PR R AP e 1
are cenfofrnaaids td Qh@fshhpe defingd ey therdudrsretaiviagepatiapt 2 df dhe carrier
target 2

momieE 8, P e MRgMCRER R sa™ PR a B 1" Mbe of the
outer hezatvinggpoeliasei2t Biol & instaktdtioncoreattetnativeipbé essistide hoatingeslements
1 OB e B el DR 520 ) a1 o o

membge fi2rendaresigtivenbsatiog| elengriti g fatriedntottoe shamhott the rehtipetarget 2.

..0of th eating target 2, which is.a conduit in one..
addifielly et 3los MRl FEmaioe fraied i BN foshlive pating eloment
14 ass bloawrd ib €lGndet.st witld , anh@vet@r cartidratmeatgr N2moereaoh of the carrier

sha and configurations of the inner r,i pher :
memtgs fadeling rayesendng eyl isloe Slimsild & Sigynin i 5. 1
shouldbisbhdmt imigrdtasdythtas moing thanrteng R nsatg oficaienntehdess th andtresistive

.the present disclosure. [0046] The.resistive heatin
neatirg BieiE"Th g B SbBue WA wremuted Sl b cecdpBi dighe present
discloparet | Gios ek@mpén dhteee () udeds of exapiieri mgniberd i1@nsndl 2esistive heating

ef er abl onf i gur ed conform t.o t he.shape, .of the
clemdp {1 £ 5, B3PoseS ek eSO kb By MR B8 it Sfepe of the
presehiedi$clésuaees secti ons,

[0047] As further shown, the carrier members 12 define connecting portions 50,
which in this form are hinge elements such that the carrier members 12 are hinged carrier
members 12. More specifically, and with reference to FIGS. 6 and 7, one of the carrier
members 12 defines a longitudinal protrusion 52 having an internal channel 54, and the

adjacent carrier member 12 defines a longitudinal rib 56. The longitudinal rib 56 is disposed
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shown. As such, the outer receiving portions 42 define

enl arged end portions 44, an internedi ate support 46,
wae@owiey retaining walls 48, which retain thBCT/US2008/069712

resistive heating elenments 14 within the carrier

witingPgoidiaiest 54 A Shoft & mERYEE Bof EReBsi SPaSaEN Fiyesy the carier

membene 12 it tals paetielav ientpopiotent. 0Ascotdingll, ddvt seasfdaerter nesrhissrs 12 and

BTN TR I TR S —

systerpONRi cars bé2 noré osadilp instatied |aitd ceamd eemavdderfioat iav élegting target.

adtiply’ EeBls.f 2R efthers P43 r S HERC G Sir e 14 Sre capable of

beingakspesdd cl(ltﬁn‘ertphﬁdrﬁi@r fol tee hewtiraetarge? withdhe essatveinv@/ement for more
el.eme

otoefERear PR it LBl R S, PEG0R] chBelfegiie? 12 are
merelplegstnplad) ard thaosthgr amnEec_ftmgi;ﬁ*tiqpe 5betb§ti ang adhste® it bd decsed to at
cast o Sy v B2 e ER s EHE % BABlosed whe
remainiog wﬂmpolhdisnﬂoer legthstp'reseghdﬁentlbme.e lAngﬁOI?]m Bemplaphembodiments of
Fl 5 1t.. t t
such ¢aeptiio RAa s P Betef ahi SRast o8 I breftec FREN peloR”
h¢ea4shg eReforingstol AIGERY 8 bande O |ttty eetalnitigl eemerees BONgnd standoff
et ' 18, AGGRE- ot NP BT B ch 24 SBLIRI ST, BITBRE o 2
retainimgahémiers| 3®narn tdts pbdedralpny ehal lespibsefdha canied nichetsat Zedlthough a

fower gr S MO e RORKPS VS SRBARo HE M. Bier P of the present
disclos@eb dihe rdf2intlef mambesrdteaty be installed aasarataly ovimayhbé tombined with
this form.are hinge el.enments suc t carrier
a Sta’}%ﬁtﬁ%‘?’ﬁb%f’ﬁaﬂses% gé%ef%rSPSP F%?C'#ﬁémbg’?@bfz .B'e‘r%bﬁ‘g standoff members
32 cospeisé fai axmltrbly bodnportibrt BO raetiesppiosed tarved Gins G2ahdt &xtermh&om the
f the carrier_ nmenbers 12 defi 1 ongitudi.nal ..
centr boby afiBh 635 THRVE RGP Shocl PG eATninet il B2 ept i gdamted for
placemdpiagenhd caporitien ofghdearrib? nerhberes?, aarldomgrd wpkaifadally iakound the
.56. The | ongitudinal rib.56 is disppsedwithin th ,
ongiisgl FEprisIERs o Rl (58 gre et BRRERP SO pre gontiouree
such brett Weeiipd B6 axar¢lasticaliye ddcs fdr2edse dfhinstalbmion i anidl @moval from the
. enbadi t. Accordingly, each set of carrier nenbers
carrlei@egﬁgﬁ%

sistive heating el enents 14 can be noved
r 0049] ve The mtwniagobdrebers GOt dratpréfeenbhefd isle aydtsprng-Bke, and in

can_be nor si| i nstalled.onto,and r ed,. froma
one 16t briaPTeafee o Ralelvaf i i 2Bletefy T8 SihigpTnfombers 32
are prefarbiely onddicedarrdesiesfornved beathigigtepd penantespladticamaterial such as a
C bl e pf bein i sed in closer proximty.to the .
thermiBRAR SoBele: N00aRE RS udBrsterR HayBigr: Mol otld bibferials and
configafdtions ot thheataitingnehdiers B0 aldosthaddifememiberss 82 ohyt beasiemployed
.are nerely exenplary and

,_the .hin . rrier nmbers 12
while fqaimhE RERinSAS Rt e h Al B e L o ampr ot to
b 0058t ur eRlefeingt bdokaist Flan €9, othe aptairdp@ cembberar30i afe illustrated as
nmenber 12 and a atin ar get y. be,.enpl oyed whil e .
claspTg T keier Fnes " arolf u BFde apCg g nelihpS 92 being
dispogetd betwenal thercengl 26 \andnthedargens Sfnce ubé reaimivec trientbers 30 are
flexiblg%{né:afr)g gggwa eﬁ'ohru H]Sétcra?rtieerdmgnqgerg qﬁcarnldl%ﬁ“g relsllqsti% %ggt%rg elements

14, the retaining members 30 function to clasp the carrier members 12 and resistive heating

elements 14 around the heating target 2 while allowing for relative movement, e.g., rotation,
between adjacent sets of carrier members 12 and resistive heating elements 14. During

installation, the flexible or spring-like nature of the retaining members 30 allows the carrier
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[0048] Referring to FIGS. 8 and 9, the retaining

menbers 30 and standoff nmenbers 32 are illustrated and
woowodedes i bed in greater detail. In one formPCTISI0RY/069712

retaining menbers 30 are disposed al ong the | ength of

the carr,i S t a, fewer
memtier 48 3n{115¢ ESRE bl afbmenty Thas he S larik Bl Such that the
heatessymemoﬁotdm/l(m’semeﬂib fdedigdchstor an inBledler diaithé ngateerdystesn 10 is

0. n eparately or may be conbined with

propeﬂyg’tsng%('agﬁfouﬂéﬁ% 5as shown. Referring specifically

t g)(FjIﬂSlS. ,Qea fliZthet steowst &mﬂﬂéﬁdddﬁaﬁbmbgr Riscdmsnoses beﬂveen the cover

ntra 0 ortion 60 osed curve
26 anfi ik b 2Pt PRHonRe BaNEF R SBER] Shafid S8t Shwdhuricty by way
of exam;ﬂé rbﬁtwé@dmepm\/talr 26 ahd tiaefarge 2 (ﬁsmmad twithfdtht lvatrieir snembers 12
dfor a t around on of the carrier

and re@%@geh aeﬁ‘?:i“‘ﬁ‘ﬁ?ng o[ Fe%qafp%ff tbﬁrﬁ)&p?s‘ curved arms 62 abut
flangdsommwmhlmgafromraﬁ intesiooporfidn oFtrexugplee covgp 2666 pasition the cover 26
relatlvlqur{ee B%m%r '%8'5‘53@ @S?q%raspyvedéﬁt@g?eﬁel ur eiée%\g}uﬁher shown, the
two-piens talvea b osongprides entexadkirfg pomtibhe 7<2aa|bn@rlomginm’dmal ¢dge portions
there#fq%)se%ﬂrg r}i%lggéeglppehg%f ﬂ:%ecovghag 9%%%3%\%%]; %e ?f] tXe cover 26. In one
form, tledseiictetieckifg portions 22 dtfincebypdsbi nodkirigdtabs gah andt7dbitaht engage

Th andof f., nenber s ar e fe ne- pj ece .an
one el el e e E Ben At 16 Rt BoliRbay shOfClorih B dhe cover
26 isaprefertbler aofexisd ||nsmmlv¢rmiatenbt tisftols! dafeebleindeosdratig, at higher

t hat rati on for

f
temp‘?rﬂtgr‘?se?‘é‘ihnﬁ‘snagh'ﬁéFPE{B‘P%""%' r‘?H“%FE %Sﬂ'&g‘i%y ‘P’% % XREple:
b§oos2zp| oyAdbitidmiallye themaamien gnawnibdrs n12 haaﬁmeperwideﬁhenth internal

di scl e, [0050] Ref
recesfises i Ry R i arer SoAep Bioeplf TP 5" gl Aiidsni gomponent
that ntdyebecdispdsed atomgliles tal@etd. Olhedretdszet aBgedy B p@nidet freany shape or
oo e B o e BT SR, 54 s
carnearmsnftieeﬂdewn @ttehdaalengliasiediad tangetmdantjhts cangdanents Wlthout using
rt indiv aI a}:ndrethe / ISti X heo tei ng CI B{Ergjt SI 5é members to
separgig ai”ﬂ \%’ij EREE s TS0 9Tt T ol ('Y Z8FCT e YEROPFL
acconﬁrﬁndnﬁe shel2djacet C@tslpgﬁevnwgeommgsn dThel reoesses 7$4na/r asmbe employed
t he jn e
to accpiatint et tsnapeh otsd ple i Majodliah fedht iRgporated witnin
the heaer_r swteme‘rﬁ)@lush 12 thosk dislostd e chpatdingg Ues. e«mmt:stloMSenal No.
Yo SR L B S5 A g Bk Sy o by

referenem'rriitsremrmyers 12 and the resistive heating el enents
fhat t

h e
<o T s Fac IR bt b Mo @iy e speart
exemplﬁeyt retdiréndneebbierssyG e ittudtthted apd d@?rlbgd hasirainbg de @nployed while
t, t 2. 00511 As
remaih3 i, Sogb 3 DL preBett it e "BH0 srdriie SRR Ehtensions 79
(shomﬂnafagbdad)?mayl de fpmvodeidcmsa peort pf thel cheriea mlerabared 25 padt thug, the flexible

extenS 7836550 B8 denofeh ol whitn TG e "Gt e B 12 and

resistinehba!ltr@ dl@ments 14 around the target 2, and the flexible extensions 79 are resilient
enough to clasp the carrier members 12 and resistive heating elements 14 to the target 2.
As another example, the material of the carrier members 12 may comprise a shape memory
alloy such as Nitinol and thus conform to the shape of the target 2 under the application of a

thermal load and return to their original state for ease of installation and removal. Such



and resistive heating elenents 14. Mre specifically,
t he opposed curved arns 62 abut flanges 70 extendi ng
WO e@aom123 nteri or portion of the upper cover 2BCT/0S2008/069712
position the cover 26 relative to the carrier nenbers
.resistive h

2 ' I ts, 14. As. furth
exemRpaaining il 368! b Sars SR Rea lin He sBoksphipe present
disclopaet i ons 72 al ong | ongi tudi nal edge portions thereof

t t.he. [ f to, the |

BT Rl 8 FES. ST he 2B bRy SR IR, o ore
providedrwithom fockidg dedtureein Goporsieacd wittk bng faraldsf thd resedt diddlosure. The
end 11558 1 Bo8 0 g0 RRTRE s S SHER 22 FosPhiocs reRsBs 89¢iefning
slots 825 apd efieecalel 26 @obesdsicerespondirey abe sattiat reikendttiratigh the slots 82
ons ERERE B SRBrE 078 TP I ol RS Vi 0 o
the tabg @aphad téGha]84Adai fesitier dryflextoheincaier & emgaybedrsl b2k onto the
extenfiBls, 88 RS BE Mt ol oA sbEGRT P ol i Rerely exemplary
and tradjottee mypes wiuukingtfedthats may bé enthisedsddeaboaiirigheithin the scope

recesses 78 may be provided in any shape

£ th tar%eg.z.I The
of the BresoL iSPIRsY e cor r esponds with the shape of the fitting
0[0058] aceid shompomdiGS. d6d 7t hhs ead Sfittrg)se1€ airdg inewv illustrated and

menber 1 an.ext end. al ong_.a heating, target its
descr BB L HEArS SR s Rg S A0RPaTE; SHBP T Roafcdhipg after shes
22 andid éiterndlzhteldo2h edorrepearidalitty aidesstgme ccamsrinesrabdrol 2 and at least
one rt?asisgigggggt?ntggelé{ﬁgntgﬂjs gﬁ%gctaér%glrﬁgo er}% 22 %&%FQ&ZQO Egt]a%t shown in
FIG. 183 rp thelitemdeposteoms digsto @iccarhinedateitise intdreali shikildsa24, avhiciears Secured
hin the heater s suc

Lncor,por.at e | . stem 10 as
over R E34 B3 50 Bt R Bat G MHERNS BleBerlo T ACshl, "l outpr snells 22
and itNernall $hisRI8, 23Qendrallyl &chctidvb thulpeoviddeptoper BiettcaitsinSulatiorc between
has been incorporated herei reference.dn its
conaiftfs PEF refBERaRT PieBEnf [+, Rad HiisfdSag) fnd hmes 42, and the
outsideetn@ironmentnanba ss taopribesnt ahamg bdteesp e dieatricat leanwias\d4 (FIG. 1)
retainng. nme as, illustrated and,descrl.i bed ..
and 158} BEnRE0EIPFIG) 30480k R Re R T2 R T figating target 2.
Prefeablyp theoihtelring spictisedd adi raetramicaty inketockedatipihe, extdrextidbelts 22 as
extensi Qns. 79 (,sho she may be. provid a_part
show§ SRS A nfetpd B, 2735 ndtRY wiinhifites 57, ngteREMal sneli
22. peiittienallyotie if@rmvadshieldse24deinpeist éctkigt tabs 84 yhatteetend into apertures
96 forhgei iﬁh@é gﬁtg:[rgﬁ?@%{ogée&gﬁegﬁgﬁﬁte{l@ Sﬁgld%%;\&@%n\e/ ﬁrée external shells
22. Firéfexibh), ®othixthe resteoms sFhblisa22ane i inental @hieldgR4t aredbmsl of a high
rrier ﬁr}.enbe%rs I12 and resistive heating el enents
EX |§é‘qa gfia

tempt ht% eCt% ol :
T PHER ‘As anot her exanple, the materi al
of0056¢ caReferingmenber §IGR Ty theauybr 1%&E attesfasp torime nadropnnecting
. al to such as Nitinﬁ1 nd,thus conformto_the shape
portiofy ¥ e el T4 PRl 85 R BMe? b PR P forn are
illustrated andtdescrided ihhgeateodetgil.n@s sioaihen fFROG. é8s ethefconnecting portions
. instal L.ati on and reno {)J uchexempl ary.retainin ,
defng, GFi6R L8P v BE B ot PO BTG Gadengeal PHIEh Erridglpene carrer
membaf 12hte Ppr edjecdnt dias@r osemiger 12. More specifically, one carrier member 12
defines a protrusion 102 having an extended head portion 104, while the other carrier
member 12 defines an aperture 106 having a ledge portion 108. The protrusion 102 is
disposed within the aperture 106, and the extended head portion 104 engages the ledge

portion 108 to connect the carrier members 12 together.



[0054] Referring nowto FIGS. 13-14, the cover 26 and

end fittings 16 are provided with a | ocking feature in
waewontapte with one formof the present di sclBPSUD82008/069712

The end fittings 16 and nmore specifically the outer

P 225, OB B, b DS S dalte o AbSho Bl heifRs detne

third @xinentl drh(lidktt@hmehﬁ)esh o0, Sto8ébnal§d broec kareint mentber 12 to an adjacent
hown, The .cover 26 t i nc

8 )
carrief IOACRE of Bs ARV e PpS” YRy Phard 6L ity ghysically
Conndcﬁﬁil ta teakth ptheflagxinbﬂlntevngnz clﬁngtﬁfdlm@wtera@g?gstead dredécated vith the

.the e e I ONS. .
ocking SGeiTFirc! ROGGR) g PERTLPENE Lnaiali) ERBRp T Ie o Bircpafgmembers

12. Mmmnatly/aes @frrldrOﬂkrlnbgrsf @btﬂ’ advarmygdoasig ngyhoyedcaMsiucie that the

enmai ni n t he t he t,. di scl osure.
same cgies MeRDeE g MVt e R boat yges §1Be BRENa 't T noe” 16
a[e058pw ilhl Bis3. rEGoedhaﬂd)ndestﬂfgl perdion rd@lheelteemntd;etjacdnnection as

prewo&a&eeeqffﬂé‘?lvglﬁtzgw a Ea'g:gjlttn r?qurﬁq'gliu??gc?n 52 @%éﬁlﬁdmaﬁ‘lr&t}%é,h\%hich is
resilicatly helgptogethai with aprldgeeletneihmmavldmﬁbwrrﬁaﬂvm’g digmanid1 8t engages
| east _one resisti heat n The ¢
cach gE o e M ERbPlsL oata it Dgteath i LAt AOT S s and gyovides o
force & eddheofrthe redrrigo Mantiess 18 td onadvitgionemediicet bibe tHenétmtwedn. Such a
over e _end

0
Sp””goﬁge‘t‘ﬁ%t Vaéf‘%%l\%%ﬁﬂ‘ég?'? N1y aerei 'H?Q‘efﬁbeéfsgﬁ%msbﬁ‘?é?or%'
0{0059] SheFRd;fSrrlﬁa tarfiGl riber yelansltieelfolsn 2ftagmneedingyportion defines

ion to rdleetrl ulatio .
symmgtReL b RaRbt, £ Rl SR Pugfinef el RseSn, & retaining
elemebd 118 éﬁdlseaﬁe&hsnoomﬂs tmﬂlongmdjlmm Iprqnebeqrﬁncesnmﬁt ae sawrs ita enaintain

b h j
e oL TBER 10Ul 38 Gipel o7 AR R BRCHET I i gomorises

springdike(groferti€) ad with iee s@ingi edemerenddras de3catvadl 4dveeheadliengately, the
r ef er abl ’%é}? the

: . hi el ds .24 ,
etainlod i 8 By EaP B ST Dt ST a1 Gioggnembers
12 arcinadtihe tangmael n the i nternal shields 24 are d| sposed

th t | she
ARAROT o S TE? oR b REN T RFP R 50 hcslis ¥ oo pagocton
wherdirabse Qérrzreh &temibetr ele:alrnI”EtSOa apeﬂwcl@g@@rd)@natedhe noml’fee:tlng portion
r shel r nal

and R it o i 12 RS 1 nd5vé BhabE Plos € pdpgting portion

Accordixr nalaristyedfl (s)nﬁéctmgcbdrﬂrmtsl mayebeadm;sdsyeell \dlSlIe2|fbnaaiang within the

scope]E %BI%%?re%fg?t:qjqulc%gjr% 8\N t r at Hémgfg galirﬁlt' %’lsetgipc ig%st Srewously set forth

shoul@dlnioebaadtonsfrasdras Orfnltmylme%oopg cﬁdh?imemant aﬂtsctdsere_c aMo:remVer the

t g .enen revi o
carriel §lERfHsry 12 40 ot iafftel Sk Gt atof Bnf i BiRaY be se-
engag(ljir&g; ‘tmtﬂt theA_argsthe iemafrlitg WilISrig thd Mpe @l‘lﬂnfeqiremt piscloswns
|Sconn er ngage .ea .y

CRdeAT, 2 St egn Bk, Ph R Bl b ibg nﬁaﬁ&&éﬁt resistive

heatingeelerents rénd élustidted Matezeis paod/ threeadi%b glecical lead wirerare used rather
than ﬁt}tgac&)nﬁ%rgttoin%le{otfbif) ‘0(%‘]"? St%ﬁsitlogf?‘hégz%g%ﬁ“g? heatlng eFemen?l includes

three (3) electrical lead wires 34 extending from its end portions 20, which extend to
connectors 36. The lead wires 34 can then be connected to any number of sources such as
a power controller (not shown), a power source (not shown), or another resistive heating
element 14. As such, with only three (3) lead wires 34, the total number of wires and

complexity of the heater system 10 can be reduced.

-10-



menber 12 defines an aperture 106 having a | edge

portion 108. The protrusion 102 is disposed within the
wapepowies 106, and the extended head portion 1BAT/US2008/069712

engages the | edge portion 108 to connect the carrier

{ t.h 057 tn FILG 19b t
gﬁfﬁﬁﬁi? fl%t?fﬁ&%]g tQ EL%[ 1[ Iyﬁga@p%’rﬁgwﬁ obgﬂeﬂtgr 5ys??ﬁn r%e’ls illustrated
and geheratiptindicated dyk refrenesrinemetal 0130t oNsoﬂrwm thé eheater raystem 130
cen{l arri

includggg?ﬁ%r?ﬁté oig?r%gé%%hjg) se (ixzte (frég ﬂ8{‘9 I}eeeg hyor}1 |n(PV|§uaI resistive
heatinghslemests 1184 C Anmrdihgl@ inorecthah oat hafrleamelrrrbepﬂ BY peuesistive heating
e i ment. instead,are | o t he ckin
clemeiE R84 1 Bk Bed i sl B sBlesd i aiscosier i BF fifitstpon tha
such \driatiofis fdnehegeairﬂerenhenﬁatsa‘rmllb% coﬁdtdludd anbihy withinethe scope of the
carri.er ne rs 12 are_.advant ageous S ri ca
presefiE oGS BRR I B E sBr e MRS 230 Rt b By S isy Ricbers as
illustrsted @ad akstribedtrargetshall npOd 8pndimeffla6. liniigy thiehseope of the present
connecting portion defines a hinged connection as

Byrgw ously set forth with the | ongitudinal protrusion
52002&3]1 | ofgsiondi indIG8I 22bénd 20, @dditisnal elembesetmcgechml tle resistive

neatily GBRte £ NG s u ROBPerens fos o B Bl dbelfB ar providec

in aC(fngm*roalt Wigh e @dindipied eof hh@gfb@fsehommtdsum ;emdlymr@:/s@tesf a carrier
0 e 0O eacC arr 0O Al N(.a

memte 12 Bl R Rl HeekpE el B4 o MRateefr kBt iiohad, n Fic.

22a, 4 rmammllgsnembmcmmrssdr:amsad méthimi eMterglentearbar 142sof the carrler member

thn.
12. DR ikl fhe klhihy memReL RS dlspbres, Milip; dradVed 144 formed
Withinfmmtegqtmil agag rdegr andartberrstla.zllrgng izadn;tfﬂgnmtln&e aI gembrlﬁ spring-like
| | Na ance .
matergh g9 S5 Rek I AT 2 fipid UhF Bl S T hing resistive
heatinlghlﬁertasntQMOMhiez i |$_smm¥\/mm|n thd}&rfla‘rmerebemrbn'gﬁérela?m?g tmﬂmbe er 140
e rge e . retal ntn | Ses
may b ohBiifibSr pRatrnial Ao FrEREh A es el En BRI 312 while
remaiaisg tdiborthé ecophaities presertidisetasatee| y, t he r et ai ni ng

DS (e b T eabene i Rrbaha e bar oG e Hlustated

and ge0&a0y indivatdieby feferanod nomereedtSOngTrmo:retalmngs nmayber MdEoLid esecured
one carrier. ne

aroun] 1 PR0L FRBBRY T bt S Esik Reee SPie R E fapg 14 within the
carriepmetnb_emanﬁummmotd‘lme @idining memieb @50 pibvimsrai stsndoff between the
cover BB 4T 98 AT ey T isoosal BTG ol PRy gao resistve
heatingngdéogetd hi Ae suﬁmﬁheﬂretgmumgtrhergbé?%()spmpele@fa dueb-function in both
: the.hin Lrier
retalnﬁrgﬁ,ﬁ%(%swglge &regfnurﬁlgmngé{ ap(ilp{cw dg%al ganrq8€ f(Hea desired positioning
of tha:om&trrﬂﬁecbl&tsreltbrthlalta@et Bansmpejaoﬁet\mm t}beemmmples of the present
disclodirSCI e reg ini reovgrr, # fay rraz]lr hn% e re cﬂ £ éerlal or a
PYE! u ARNEITHYOP01RG BRY B A F?aki i A ¥”8% i)
metal Sp,f BNgagoihexamdldn  ttsaotld rajpet benvomndezsto edritian thegretdining member 150
Referrin

may bR RRe ol CabSRE el BBl I BmRE R 12 whie

remaihihg witaii thé sv@pe of the present disclosure.

disclo

[0065] Although the above-described heater system 10 has been illustrated and
detailed as having a construction similar to a conventional heat trace cable, it should be
understood that other types of heater construction besides a heat trace cable construction

may also be employed while remaining within the scope of the present disclosure. A heater
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heating elenents 14 is illustrated, wherein only three
(3) electrical lead wire are used rather than the
w@ooweemizbnal four (4) wires. As shown, each reGI/E$1008069712
heati ng el enent includes three (3) electrical |ead
wires 34 extending fromits end portions 20 [
type ich B3 RO TRy S SReret st P el A s ke penstrued

as beingwitdit tad stapeadfitha pirgent didcisary.ces such as a power

c Iler, (ngt shown),. a power source (nhot .sho , or
CeRD, | T anb o Rre RN herdinRomsrE D Renbagl, iR e, 236, thus.
variation$ thathtoerot(Bpattefasn whe @ist 3 thd bigcibsuiral ar@ intbededofo be within the

sooper % MR RIFREr ciuehighptpriiaae congdits SPRILRGERR 1MeRg igciosed
in copehdiag et Applisytiinederkd Nos11/620 3380, atled “Modulgreerntad $ystems,” which

: i ndi cated. by reference nuneral. 130. hown, the :

s corEF E5ent W40 Fhchomy APl o) B Ehptehly of which are

incorpuedtbe hereli3®) efdremudi in ghedd etigety.ne | engt h of i ndi vi dual
resistive heating elenents 134. Accordingly, nore than
one carrier nmenber 132 per resistive heating el enent
134 is provided in this formof the present
di scl osure. It should be understood that such
variations for the carrier nmenbers shall be construed
as being wthin the scope of the present disclosure
and thus the specific shapes and orientations of the
carrier nmenbers as illustrated and descri bed herein
shall not be construed as limting the scope of the
present disclosure. [0063] As shown in FIGS. 22a and
22b, additional devices to secure the resistive
heating el enents 14 within the carrier nmenbers 12 for
i nproved heat transfer are provided in accordance with
the principles of the present disclosure. (Only one
set of a carrier nenber 12 and a resistive heating
element 14 are illustrated for purposes of clarity).
In FIG 22a, a retaining nmenber 140 is disposed within
extended arns 142 of the carrier nmenber 12. More
specifically, the retaining nenber 140 is di sposed
within grooves 144 fornmed within the extended arns
142, and the retaining nenber 140 is a flexible,
spring-like material (such as spring steel, by way of
exanpl e) that applies a force to the resistive heating
el enent 14 when installed within the carrier nenber
12. The retaining nenber 140 nmay be continuous or
di sconti nuous along the length of the carrier nenber
12 while remaining within the scope of the present
di scl osure. [0064] Referring to FIG 22b, another form
of a retaining nmenber is illustrated and generally
i ndi cated by reference nuneral 150. The retaining
menber 150 is secured around the carrier nmenber 12 as
shown to retain the resistive heating el enent 14
within the carrier nmenber 12. Furthernore, the
retaining nenber 150 provi des a standoff between the
cover 26 and the target 2 (not shown) disposed wthin
the carrier nenbers 12 and resistive
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heating el enents 14. As such, the retaining nenber 150
provi des a dual -function in both retaining the
WO 2®9812128 heating el ement 14 and provi di ng a BCEOMSNE069712

for a desired positioning of the cover 26 relative to

the target 2 in accordanc § the principles of the

present disclosure. The r & ng nenber 150 may be a

hivgtat isssigneiedtissr e pol yner material or a netal clip, by

way of exanple. It should al so be understood that the

retai ni ng menber 150 may be conti nuous or

dHsconﬂ”&u&u&yabmn@nuhembength of the carrier nmenber

12 while in the sco of the resen

ai sc o2 SISy BhRERe A mMERS ShoVEerEr R i hitsrdgfining an
inner pyrthem dubfabasarb@aer rebdaluiﬁg pattied, ambbrdjadcmudrsd as havi ng

a constr imlar to.a conventia heat tra

cabl . SRl FeRl it At oR Rt L g pefegfiing portons
of thehﬁqjedrcaﬂmnﬁtdmtidm aine begitdes sectlmeatjeﬁrrnag:end:a@hens

constructigpn may. al so be e ile renaln Lng, . ,

Wi t hi ne{‘@eﬁg%%pé'%f’s%é’r%?’ﬁg n hedle\ggl BLLPE At heShinged carrier
membzeshied m}emdmﬁh)nafs)f thepmalaytmcre dwztibes and a | ayered film

heat er, ot her nstrued. as bei n

it i not RESChoVEF Tonded bl G PUReB IR TSl o dhe eat
trace d@mons; pﬂwe@nvér&)’emglsewreaiﬂbﬂhglerm(ﬁmmsary in nature and

S riations.that not .de omthe

¢ Renint B, Bhe ePeinbeRhe Efhsls of D BRGpq et ferdied i ggepted for
close pluxinsityawitrea heatingrthigett. Such vari ati ons and concepts

shall include those disclosed in copending U S

Application Serial No. 11/520,130, titled "Modul ar

Heat er Tﬁgmerm Ssystain advording wrtanhy!, a!mdr@nemﬁew'bftthe thirged carrier
d the contents, of

mem erﬁ%%l% nes, gplan%l&d Epggrqsgzpep%vm’% apnln{eﬁréefl channel LRd an adjacent
hingee rtirtee tryerGheX ddsinebiat longitucdirad] mied wihereirl theAIdmgmm&maIS}bSisechosed
carr . menber.s
withingGE Ri4rel 8B # it B BENit e hindb e BB meppers.
surface, an outer receiving portlon and end portions;
pl ur f het trace. se osed wi t hi he
odlter ?h ‘?{gsyﬁ TERste f%g? %@R%egr?%wsmg at st one
retainimgmbaniser dléfp&)sb&atomdaatﬁaaseatpbnnﬂ dﬂﬂfe inged earder members to clasp
end fi osed proximate the end

the hiﬁ%?‘?&{(fagﬂ% MIMPEHE aﬁ‘?%ﬁ‘ag@e galégs‘% er menbers and the end

portions of the heat trace sections; and at | east one

cqver oS d around t he,. hi ca

C8 ShEPRSEE SR e RS, R R TR LRy memoer
definetsteeflexibde €lipttember, wherein the inner periphery surfaces

of the hinged carrier nmenbers is adapted for close

proximty with a heating target. 2. The heater system
aécor diThg Heatdrl systani ,acebrelingl to Qegmot fulleerhcong@ing at least one

stando@mem%er disposed along the heater system between the cover and the target.
6. The heater system according to Claim 5, wherein the standoff comprises:
a central body portion; and
opposed curved arms extending from the central body portion.
7. The heater system according to Claim 5, wherein the central body portion

defines a cavity that is adapted for placement around a portion of the hinged carrier member.
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menbers defines a | ongitudinal protrusion having an
i nternal channel, and an adjacent hinged carrier
woresper21eef i nes a | ongi tudi nal rib, wherein theCT/US2008/069712

longitudinal rib is disposed within the channel to

provi de a rotata | e conn ect, | bet en.the hi

CBrr | od "RBRAGE SIRta oEREORE L0 CHRE T WERTRL B gk Gaprer members
are AlGhdrium @xtfusidneer conpri sing at | east one retaining

menber di sposed around at | east a portion of the

hi nged carrier nmenbers to clasp the hinged carrier

menber Fhametteed syshemtabqeltng t4.Cldihe1,hetedrein toy Se@tnrace sections are

n re n the retal
confofiEAiithdb 8 Srres I BBee vy Mo B o SRR o opisgpd carrer
memi@esording to Claiml further conprising at | east one
standof f nmenber di sposed al ong the heater system
bet ween the cover and the target. 6. The heater system
aaoor diThg Heéte@ls&*stmrﬁacomhﬁmgeitm Cldira Etmaﬁfthe@mprﬂtm@s'comprise

ntral bod ortion cur,

siots 30 Bk Pate AR B coBRire AR g RGP e Jo¥ Roaqsaihg sots to
securs Y&t @veatodbe dndfittings.Cl ai m 5, mhereln the central body

portion defines a cavity that is adapted for placenent

around a portion of the hinged carrier nenber.8. The

haat er Thy sibeter aystan @icmgdlhg t€1Cadinm 11 wheted gherertdfitingsrugetprise an

menbers ar m ext.r . . The heater.

mterngWeég‘i?Q%8Breé{eﬁba?ﬁlgel® :(sﬁ%e arwjir rtﬁ erﬂgl ﬁ%éeé(ir vﬁ}eé%gtthe internal
shieldde atechadcally éntedotked et extedna shélape def i ned by the

outer receiving portions of the hinged carrier

menbers. 10. The heater systemaccording to Claim1,

WH2r ei Mhé heatendysteint acogsdimphipClade 19| ethsremdatthmtarozieshield and

COrresp ndrn erein_the tahs enqga

each GREPE} $691 FRFEERARIRE: [B38ond BRBRA Rald® plefitien G4 Joast one
heat tite sketidner systenraccordlng to daim1l, wherein the

end fittings conprise an internal shield and an

external shell disposed around the internal shield,

V\,h@r ei Thé hesattert sa,rstm]h e&bd)relln@ fosCI‘ahohanWbaielrythe plurality of hinged

| ocked t Q Xt erna shel 12. Tqﬁ qﬁatﬁr f heat t

Ca"'egyg%?ﬁrzccearpaf%s WO P9 e '(Rﬁ%‘PSESn 204 cheiiviaptyf heat trace
sectiodbiceindrisesdwe aeht eadeesetidnsshel | corresponds with at

| east one hinged carrier nenber and at | east one heat

trace section. 13. The heater system according to

Chai m The weateri systdme getondalg toy Cefimhi rogegbrisiag rtiver covers that are

, ers conprises two hinged rrier nenbers, and the
nteridSR P Sofie AR R BeBoBERErGRS compr ses two- heat
trace sections.
15. The heater system according to Claim 1, wherein at least one of the hinged
carrier members defines a recess that is adapted for placement around an adjacent

component disposed along the heating target.

16. A heater system comprising:

a plurality of carrier members, each carrier member defining an inner
periphery surface, an outer receiving portion, end portions, and a hinge element disposed
adjacent the outer receiving portion and extending along a longitudinal portion of the carrier
member;

a plurality of resistive heating elements disposed within the outer receiving

portions of the hinged carrier members, the resistive heating elements defining end portions,
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14. The heater systemaccording to Caim1 conprising
two covers that are interlocked al ong | ongitudi nal
we@oge/opaei i ons thereof. 15. The heater system BCTUS0$1059712

to Caim1, wherein at |east one of t he hi nged carrier
mbers. defines a rec pted for placene

BB U B Ree T aRene Bp Gl ties tpeud 6% Slipted for

close beximitygwitres gedtingltbrgeA heat er system conpri sing: a

plurality of carrier nenbers, each carrier nmenber

defining an inner periphery surface, an outer

rézei vithg hxatdri y3teneratcpming tnElaimndo Eiurlﬂ'hdng@)nqtran‘@nf.and fittings

sed. a acent he recei vin nd ,
cisnogst BRATAY Heag tert gt AUahAEPS eyier BRTRES A R edgportons o
the hemn’aeeeecmopé urality of resistive heating el enents
di sposed within the outer receiving portions of the
hi nged carrier nmenbers, the resistive heating el enents

de8i ni Mge mwtqmosytsiennagumemgitb Clagn i1|6n'e:rtherecbrgbres‘irygd a]E least one
t
cover Yepo8SE oo e %g'qiiéﬁrr'rﬁ%sea%hea bRt IReS or |

system according to Claim 16 further conprising end
fi,ptin I sposed, proxi mat e end |ons of the. :
thgea TBareeby Sei Aol I Sl B kR o efalfive neating
eIemdm@defheareettszﬁEtSeoﬂmS. 18. The heater syst em accordi ng
to Caim116 further conprising at |east one cover

di sposed around the hinged carrier nmenbers and the
heat t Taeehentat syatsn deBorditye theadier 16y sherairadiooresistye heating

to d ai 0, erein ating elenents .
clomely 2o freiicaly donrased 1 fett Mol i q dpnE) P using three
electrizaldeadiwings.t o Cl ai m 16, wherein the resistive heating

el enents are electrically connected to each other and

to a power source using three electrical lead wires. 2

121 The The akeater sygeremcaommgdbr(gaitrm@\Himiﬂl&t lasiseoed of the carrier

| east.one of th carr ne nes S ecess

memtel® Saafen oSl B A aneah P Eef A Cabpeonent
disposhdsgiosetihe dleatigy narget.heatl ng target. 22. A heater system

conprising: a plurality of carrier nmenbers, each

carrier nmenber defining an inner periphery surface, an

oager Adteeiterishgemmdnirmie'mgand connecti ng porti ons; a

pl ural | t istive hﬁg) el.enent s

“por

b ¢ noy HuPbt &' s R e e fn ene (HeTBE; fPlying an inner
peripheeyr@fase, an outer receiving portion, and connecting portions;
a plurality of resistive heating elements disposed within the outer receiving
portions of the carrier members;
end fittings disposed proximate end portions of the carrier members and the
resistive heating elements; and
at least one cover disposed around the carrier members and the resistive
heating elements, the cover being secured to the end fittings,
wherein the inner periphery surfaces of the carrier members are adapted to transfer
heat to a target and the connecting portions are adapted to be secured to at least one of an

adjacent carrier member and a heating target.

23. The heater system according to Claim 22, wherein the connecting portions

are hinges.
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end fittings disposed proxi mate end portions of the

carrier nenbers and the resistive heating el enents;
wa@pwat2ikeast one cover di sposed around the caP€T/€82008/069712

menbers and the resistive heating elenents, the cover

bei, ng cured to the end fittings, rei.n the inner :
et ahas Heafer sSaEmoACRRnG ko IR 22 iR e SonfiThg portons
are rotanalily angdgeableeat to a target and the connecting
portions are adapted to be secured to at |east one of
an adj acent carrier menber and a heating target. 23.
The. heaherheays tsysteac scodding té Cldiina2an vidibreinttee ebnnddieg portions
defi cong&gti ng éorti ons are hinges.24. The heater system
efine QUG YPTRY"eY "¢'BPHT22, wherein the connecting portions
are rotatably engageable. 25. The heater system

428 ne e GG e B oS HRES B PR ortons

defineslockitiglimambees. Cl ai m 22, wherein the connecting portions
define | ocking nmenbers. 27. The heater system
according to Caim22, wherein at | east one of the
carri eThetebier sysehiavesrdingrted®sisn 22athdrsinaddgzisednd of the carrier

momtrE SRREES Ado P it s e on PEPRTET arBlad: e gt Aomponent

dispogddulang thg hebtigpiardetr nenbers and a correspondi ng
plurality of resistive heating elenents di sposed
within the carrier nenbers, wherein at | east one set
ob8a car rheaternmeydiem aochpasingsiastpluralitheat i cagrier! emaniiers and a
resi nt |

| i ) | e, h he h
corregboRh el ARt FesTUE HsRuRd Bbriat® AbpSedopiufi 15 B8 members,
wherdireat bﬁst&y&th ?ﬂd a qa:’rinz&egdérgbé:r?iﬁaé te?ttiae;fhrenaltdzhsgaelbmg?mre resiliently
9. T at.er .sys y i
movalig sudfi il B feaid s SRR AEVReS it BadteRls B 37 IneliiE! Fhline heater

syste@rep@@ay edtatled beuse¢ausrgdt.t o at | east one of an
adj acent carrier nmenber and the target. 30. The heater
system according to Claim28 further conprising at
| @ast The heztexi syistegn nERbelingdtes Meimd 28 atiacirathd easier anembers

ortion of the carrjer ers . to clasp the carrie ,
compfigt kP Gofiapatfofibol £ ABPEg S oeohhEple 0 freRERid 8 an adiacent
carriecoepibesamgthedaggetir al ity of carrier nenbers, each

carrier nenber defining an inner periphery surface, an
outer receiving portion, and connecting portions;

30. The heater system according to Claim 28 further comprising at least one

retaining member disposed around at least a portion of the carrier members to clasp the

carrier members around the target.

31. A heater system comprising:

a plurality of carrier members, each carrier member defining an inner
periphery surface, an outer receiving portion, and connecting portions;

at least one resistive heating element disposed within one of the outer
receiving portions of the carrier members;

end fittings disposed proximate end portions of the carrier members and the
resistive heating element; and

at least one cover disposed around the carrier members and the resistive

heating element, the cover being secured to the end fittings,
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at |l east one resistive heating el enent disposed within
one of the outer receiving portions of the carrier

woreooberd23 end fittings di sposed proxi mate end POF/UB2908069712
of the carrier nenbers and the resistive heating

and at ast one cover di sposed around t

cuP P e e e e e B RE Ry Pl eAP I fperanster
heat toavtergebenmgwesmueetdwgtmormdm aaddipted tags seheeetaattibast one of an
di i% er| herﬁ Si?fﬁ % of the carrier nmenbers are
adjacy §BF@ ef 3Rd ¢ "4 a target and the

connecting portions are adapted to be secured to at

| east e of  an acent .carr a heati ,

t Hoer TS 5%t dvRBHT SRS i Hiwor HivAipreB 1of GORRasng portions
are rothabslgengddeableonnecti ng portions are rotatably

engageabl e. 33. The heater system according to Caim

31, wherein the connecting portions define |ocking

maaber The Ibatef wgsteeabeordiys te DIACT, dvhiegeih ah&lcanmacBing portions
defin Prther C rising at | east one retaining nenber
© edpgiﬁ%%gﬁ ind at | east a portion of the carrier

menbers to clasp the carrier nenbers around the

tga_get The heater system according to Claim 31 further comprising at least one
retaining member disposed around at least a portion of the carrier members to clasp the

carrier members around the target.
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