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to their relative simplicity and low cost. Generally, heat trace cables are disposed along the
length of the conduits or wrapped around the conduits and are fastened at regular intervals
with bands, retaining straps or any other suitable fasteners, as shown in U.S. Patent No.
5,294,780 to Montierth et al., U.S. Patent No. 5,086,836 to Barth et al., U.S. Patent No.
4,791,277 to Montierth et al.,, U.S. Patent No. 4,152,577 to Leavines, U.S. Patent No.
4,123,837 io Horner, U.S. Patent No. 3,971,416 to Johnson, and U.S. Patent Reissue No.
29,332 to Bilbro. Fastening heat trace cables to the pipe or conduit has proven to be time
consuming and burdensome, particularly for replacement of utility lines and continuous
manufacturing processes, among others, where time is of the essence.

[0005] To expedite the replacement of utility lines, 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 o replacement of utility lines, it
requires a custom-made heat-traced pipe, thereby increasing undesirable inventory space

and manufacturing and maintenance costs.
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WD 2009/ 012123PCT/ US2008/ 069712 DRAW NGS [ 0011] The present di scl osure
wi |l becone nore fully understood fromthe detail ed description and
t he acconp®M\AUsigi2Zawi ngs, wherein: [0012]FIG 1 is a peEEPRO§S/HeR712
view of a heater system constructed in accordance with the principles
of the present disclosure; [0013] Fhgawdnig an enl arged perspective
view of a heater system constructed 1 n accordance with the principles

of the preser@0Hllsc| Hrgieesenbdisgippyre, wil b%?oﬁﬁ 8RR delydunsersipret friope the
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accordance with the principles of the present disclosure;

[0014] FIG. 3 is an exploded perspective view of the heater system constructed
in accordance with the principles of the present disclosure;

[0015] FIG. 4 is an end view of hinged carrier members and a heat trace section
constructed in accordance with the principles of the present disclosure;

[0016] FIG. 5 is an end view of hinged carrier members and heat trace sections
constructed in accordance with the principles of the present disclosure;

[0017] FIG. 6 is an exploded end view of hinged carrier members and heat trace
sections constructed in accordance with the principles of the present disclosure;

[0018] FIG. 7 is a cross-sectional view of hinged carrier members and heat trace
sections rotated relative {o each other around a target in accordance with the principles of
the present disclosure;

[0019] FIG. 8 is a perspective view of various internal components of the heater
system constructed in accordance with the principles of the present disclosure;

[0020] FIG. 9 is an end view of the heater system illustrating a cover, a standoff,
and retaining members constructed in accordance with the principles of the present
disclosure;

[0021] FIG. 10 is a perspective view of a standoff constructed in accordance with
the principles of the present disclosure;

[0022] F1G. 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;



constructed in accordance with the principles of the present
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constructed in accordance with the principles of the present disclosure;

[0031] FIG. 19b is a cross-sectional view of another alternate form of carrier
members constructed in accordance with the principles of the present disclosure;

[0032] FIG. 19¢ is a cross-sectional view of yet another alternate form of carrier
members constructed in accordance with the principles of the present disclosure;

[0033] FIG. 19d is a cross-sectional view of still another alterate form of carrier
members constructed in accordance with the principles of the present disclosure;

[0034] FIG. 20 is a schematic view illusfrating connection of electrical lead wires
between the carrier members and resistive heating elements and a power source in
accordance with the principles of the present disclosure;

[0035] FIG. 21 is a perspective view illustrating multiple carrier members and a
resistive heating element constructed in accordance with the principles of the present
disclosure;

[0036] FIG. 22a is a cross-sectional view of a retaining element for a resistive
heating element constructed in accordance with the principles of the present disclosure; and

[0037] FIG. 22b is a cross-sectional view of another retaining element for a
resistive heating element constructed in accordance with the principles of the present
disclosure.

[0038] Corresponding reference numerals indicate corresponding parts

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 sysiems such as gaslines and pumplines, as described in copending U.S.
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[0024]FIG 13 is an enl arged perspective view of end fittings of the
heater system constructed in accordance with the principles of the

present di WOI28¥ a3 [0025]FIG 14 is a partial exifflogedispoeis of
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present plesut discipgyre 0029] FIG 18 is a perspective view of carrier

menbers i1l us[bﬁtﬁt]i Ngad sﬁbﬁ:r?%ore clearly in FIG. 3, the heater system 10 comprises a
plurality of carrier members 12 and a corresponding plurality of resistive heating elements
14. The resistive heating elements 14 in this form of the present disclosure are heat trace
sections, which are disposed within the carrier members 12 as shown. Although two carrier
members 12 and two corresponding resistive heating elements 14 are illustrated, it should
be understood that any number of carrier members 12 and resistive heating elements 14
may be employed while remaining within the scope of the present disclosure. End fittings 16
are disposed proximate end portions 18 of the carrier members 12 and end portions 20 of
the resistive heating elements 14. In one form, the end fittings 16 comprise external shells
22 and internal shields 24, which are described in greater detail below.

[0042] A two-piece cover 26 is disposed around the carrier members 12 and the
resistive heating elements 14, and the cover 26 is secured to the end fittings 16. Although
the cover 26 is illustrated as being two pieces, the cover 26 may alternately be a single piece
or multiple pieces, or take on the configurations as illustrated and described in copending
U.S. Application Serial No. 11/520,130, titled “Modular Heater Systems” while remaining
within the scope of the present disclosure. The cover 26 generally functions to retain the
heat generated by the resistive heating elements 14 within the heater system 10 so that
more heat is directed fo the target (not shown) and heat losses to the outside environment
are reduced during operation.

[0043] The heater system 10 also comprises retaining members 30, which are
disposed around at least a portion of the carrier members 12 {o clasp the carrier members
12 around the target, which is further illustrated and described in greater detail below.
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



constructed in accordance with the principles of the present
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heater system 10. It should be understcod, however, that any number of shapes and

configurations of the inner periphery surfaces 40 may be employed to accommodate a

variety of heating targets while remaining within the scope of the present disclosure.

[0046] The resistive heating elements 14 are disposed within the outer receiving
portions 42, and the outer receiving portions 42 are preferably configured to conform tfo the
shape of the resistive heating elements 14, which in this form are heat traces sections, as
shown. As such, the outer receiving portions 42 define enlarged end portions 44, an
intermediate support 46, and outer retaining walls 48, which retain the resistive heating
elements 14 within the carrier members 12. Additionally, the resistive heating elements 14
are conformable to the shape defined by the outer receiving portions 42 of the carrier
members 12. The resistive heating elements 14 may be pre-formed to the shape of the
outer receiving portions 42 prior to installation, or alternatively, the resistive heating elements
14 may be installed into the carrier members 12 and then the overall assembly {(of the carrier
member 12 and resistive heating element 14) formed to the shape of the heating target 2.
Additionally, the heater system 10 may be provided with only one resistive heating element
14 as shown in FIG. 4, i.e. with an “"empty” carrier member 12, or each of the carrier
members 12 having a corresponding resistive heating element 14 as shown in FIG. 5. It
should also be understood that more than two (2) sets of carrier members 12 and resistive
heating elements 14 may be employed while remaining with the scope of the present
disclosure. For example, three (3) sets of carrier members 12 and resistive heating
elements 14 may be disposed around the target 2 while remaining within the scope of the
present disclosure.

[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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heati ng el enent constructed in accordance with the principles of the
present disclosure; and [0037] FIG 22b is a cross-sectional
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constructed in accordance with the principles of the present

di scl osugghin ﬁl@@%ﬁirﬁ%r %@S&O%\Aﬂgtc{ BIoSId8 NE GotHARR! MrektRfll KMhEen the carrier
corresponding parts t rou%rout he several views of the draw ngs.

DETAI LEDNemEeRI 181 big panisy ?W@O‘f"@PPfovﬁcﬁ@rdtﬂ'S%’c?qcﬁtSiebW %y |eﬁg1,eg]b9r 5 12 and

exenpl arpsistiveNBéaing chdifenits 18ani e fdded rdigtivil 131 dnet Bfotidreet the heater
di scl osure appl i cation, or uses. %0040 Referring to FlI GS.

heater sY&tHm 12n Cat 5t AR 23R HSiRlEd pPRtACTTA demayed; ﬁ@mplaegéﬂ‘f‘g target.

di scl osusgiitionally, mgetsadfedrnanmegmeéuemaldny r@snﬂweaéﬁtahgtelenﬁ@iﬂm@eaqule of

neat i ng EOMARERTE 1 SoEb AT IB (1 o DR i S RS alsbma ol Fore

gasl i nesefigieht peaplramds, Khshddd dei beldrstoodcibpethei ggdd. GrrierVi@embers 12 are

2009/ Ol%g%ngeHg%RPQ‘{&ﬁgt &@er connecting portions 50 that are adapted fo be secured to at
least one of an adjacent carrier member 12 and a heating target may be employed while
remaining within the scope of the present disclosure. Additional exemplary embodiments of
such connecting portions 50 are illustrated and described in greater detail below.

[00438] Referring to FIGS. 8 and 9, the retaining members 30 and standoff
members 32 are illustrated and now described in greater detail. In one form, two (2)
retaining members 30 are disposed along the length of the carrier members 12, although a
fewer or greater number may be employed while remaining within the scope of the present
disclosure. The retaining members 30 may be installed separately or may be combined with
a standoff member 32 as shown. Referring specifically to FIGS. 9-12, the standoff members
32 comprise a ceniral body portion 60 and opposed curved arms 62 that extend from the
central body portion 80. The central body portion 60 defines a cavity 64 that is adapted for
placement around a portion of the carrier member 12, and more specifically around the
longitudinal protrusion 52. Flexible lips 66 are formed along the cavity and are configured
such that the lips 66 can elastically deflect for ease of installation and removal from the
carrier member 12.

[0049] The retaining members 30 are preferably flexible and spring-like, and in
one form are fabricated from a relatively thin mild steel material. The standoff members 32
are preferably one-piece and are formed of a high temperature plastic material such as a
thermoplastic polymer. It should be understood, however, that other materials and
configurations for the retaining members 30 and standoff members 32 may be employed
while remaining within the scope of the present disclosure.

[0050] Referring back to FIG. 9, the retaining members 30 are illustrated as
clasping the carrier member 12 around the target 2, and the standoff members 32 being
disposed between the cover 26 and the target 2. Since the retaining members 30 are
flexible and are disposed around the carrier members 12 and the resistive heating 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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Application Serial No. 11/520,130, titled "Mdul ar Heater Systens,"”
which is commonly assigned with the present application and the
contents oWOMIHH2RPe i ncorporated herein by reference PEH/UREIS069712
entirety. It should be understood, however, that the heater system 10
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target iReales %’éteﬁeépéHOV'%ﬁﬁ*dtaPHﬁé'qu’?éC’aﬁbﬁﬂ doxtlon thas tb@rﬁeef@h@mﬁer@rw s

proce55|@gp§§aﬁ§g@d%mh%g}@p gbe construed as limti ng t he scope of
the present disclosure 0041] As. shown nore cIearI%; n FIG 3, the

heat er syst erfP4dconpt fLEher spaynyihg sfangolbmegber p2ts g4 Betwoen, fhg cgver
corr ets pozsdé;]mgtpaha:g@t:z And f?iﬁch?? toSgrbv@e aeaémeagpgéu@gm-nblsasléc;ncgmcnly by way
resistiv ea n el e nts en | SC sSur

e hentohaaRblenfebegR e Ind M abiAtShe bl Ririas St BEmba 2
menber s didd @sistleomating ddnoardh wmvmrarsrpeexﬁcammhercgapdﬁdammd/\arms 62 abut
o PSP kg 70 Rl RofR L oCA IR e ol Botd: LHSH HBYBSh b eover 26

shoul d be ders carrier ne
resi st i vielakieatoi the cet‘rlemamberMZmyl registeenpeatingdlethénte 14.e Amifurinagshominhihe

the SCORGoRferenEoRt 98k acASMcRng Efchd ' By J6n Al Snsl! 3R5FHons

Pr oxi nmate en ortions e carfier nenbe 1 ons
50 of ¢ Heerpakipserye threurrengiees efibacever 26 1 fhedawerripgp oftrc@vaE26. In one

fittingsol® tREEDRieRBoIet SoridHs Bh@drhe o%éos%ﬂ%é éB@'MéQh@'?&’@ tfengage
which are described in %r eater detail Dbel ow. A two- piece cover

26 i s di¥FcEewesiutathe AR PEaeT Pidhe ArMeHEP Lapde ﬁﬂS‘E -rladiis forpethe cover

hgat IA| ng Wgéraﬁlé aamaghéﬁéms@@wg n?aﬁeriefé tﬁ@tcw eﬁlpatboe Tohﬁ:p@l‘uﬂin@lét':] higigs
1 t hou ec er strate as WO ces t he
cover 5ol SiitE 4 Byirerati 4 S ol Bl Bt oy
take on the qmm]gurladdnmnsllydsthe | daurietr r meterantl des,cbebpdvided odhe intkrng

U.'S. Ap prleéa%@%é 24 gsﬁgwh %lasﬂg\%) nlojrég'%g ’ag’é%)gnmcgda&% g ?Wn%?gtjggr ?c}_%g ({o(r)n onent

Syst ens e scope ure.
The covéhatmam@smseg/ arougmeu torgst 2. oTheeteamets 8 nhﬁe/ahe Ryeyieedin ety blyapehes

t t
L R GO LA LR i R e
t he out sqaff@"é‘?fﬁ?"'t?%r?ﬁ'é?ﬁ‘ﬂ %Feé‘draé@lgc%iie@flﬁ‘ﬂltﬁ@ebﬁé’ﬂﬁt“isdfﬁ’mp[?(}@ﬁ%]’vlth@t using

heat er sysh@afs, mdﬂidﬁ@l GOMRF | HBHLEST 3D nbﬂ%tﬁ@?”@ﬁéc%u?odeéﬁﬁﬂeﬁh nfnfbers to
di sposed around at |east a portion of the carrier nepbers 12 to clasp

the car rACBYMMmERIethe %%EC&PB%WOPH%IS Paftegs: Thsiresesses 1{iMmay@fso be employed
il lustrab @dooﬁhﬂﬂodiﬁétéfﬂpb%ﬂjrb @e@sfoe@@rafthaeﬁsardte aicatvn rAekshistihaRdratyd wahin

st andof f nber 3 S, di spose eater, sy et

cover 2 ERRREh S ap G0t ST B G S IBE T P BIE! DS R BUT WS

resisti \ﬂd!ﬂ?ﬁdﬂbngtlm érvladula Héatan dBybleesc owkich 2Gisakedhe sepipoeted herein by

greater gf% éunk%f'ﬁe%‘ﬁfen[ 0044] As further shown, the resistive heating
e

el enent § ectrically connected to a power source (not shown)
t hr ough | ead [M#58ks Farthernue\alieinateFp@s df retainingimémbass ethotham Hespecific,

connect sm3Gnd rqeﬁBe %@'a"s iIRRA1R9 Hhd Qé's%rlgéj fQEin o<—,fmplo ed. while
gl i R0 Y Smployed i

installation ater systeml
r ef er end@MPHARE vw@]r]:qh@scgoe pﬂqt@e ,%egt digedosuygp For example flexible extensmns 79

2009/ Olam@é{sh@%m Q@&B&aed as a part of the carrier members 12, and thus the flexible

extensions 79 would be deflected outwardly when installing the carrier members 12 and
resistive heating elements 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



heating el ements 14 include | ead extensions 40 and crinps 42 for

el ectrical connection to the lead wires 34. [0045] Referring now to
FIGS. 4-7, MOV He¥28er nenbers 12 and resistive heati ngPEV/BFREHYIS9712
are now illustrated and described in greater detail. As shown, each
carrier grREOeLy 1daffh HGRbad shANGE cHRKELENEE BeRH WiRFEHEQ @ﬁ@o@tﬂe%s%ﬁt
receivin port| on 427 The 1 nner periphery surfaces 40 015; the carrier
menber s 4I8ClgfUEs-adapt ed for close proximity with a heating target 2

(FIG 7) suchobhgt th@fehﬁ?i?tn&ﬁ"t@gflganB-aHedmef BB tBCarkE Bha tittiRys 16 are
heating el enents 14 i i cientl transferredtothe heatin t et

2, i ncl uRIPHEeY WF'&GQ‘FF"P”&JF%W%H acogrdar gepvith; gneferms ok ige presepledis fe. “The
per i pher@ndsmrrfgacm add nibed bpeifitalBythi dter ehdlls CRNEorgdHsat ieRi2n$iondT80 afinirye

h f th 2, whi ch I
appl i cat 'O CBroTHES Felsl o CapBissh toBeeer IBA GO A A AEG QY Bt e Slle 22
however , artdhatk enty theurdessioo$ 86 laajseewanthe cnver Blithas imhslestutbhis S6radefine
per | Pherife i 86 & i FY dC8TBLAES, hRyAE FORMRARL Encba¥ Anly ok o the
argets

heat i ng
di scl osugxéensions 80. It sp@tajde? unrmrstpe@ thet thisespleeific ionlgn@fe@tmentssnajaly@pcernpfary

di sposed; iy thi¥ findNGoWr %ckfnﬁqgétt\fr‘eg %d}%ét én%'@yeﬁgmml@r?gmglhﬁ?%ﬁrthﬁ scope

recei vi ng portions 47 are preferably ’configured to conformto
shape of O'tiePEEIt §Fl9&UReat i ng el ements 14, which in this formare

Zgag ]E races eﬁmgnsn\s @ﬁoﬁhWﬂFIG$51§WhmetéHa ﬂi-(ljﬂg%{‘lﬁ’ %Feehuwtnm;jg@fealééﬂs
efin ed en r nt er medi at e suppor an
outer r %Pr&ieﬁdg gﬂ'g? &ﬁ‘ﬂb‘l’f “i‘ee?%aﬁt"iqsféer%”sq BpieseeHadly Hig Quites 7RSS
14 withizp éﬁuetheartémairshim:rm sort@spoAd aliith ia0 Raky c)h,e dabier hesiet 2 @nbealshstg
Cecervi e sset e g e d o abe FaforBimaes 25 & PRt Boat shown i
heat i ng MiGeh@ret sheldendeppriives p8 do ﬁmorrmnbcbtm mhmte;haiMMMS Z2hehioh taer secured
recei vi r}g.re ﬁ%te'ngggrtﬁgs Pb bptf‘liié)slsl,tnéhgétln ntd] %4[ érﬁ;&ﬁatﬂh\é%lu}’er SF‘IQE 22

resistive heatin ed I e carr
menber s ang@ iatechal Isbiglds has @de/lfua@QérﬂaIWO\dftﬁ proher diglectrie ringwiatipe rhefween

and r eS'g%hblycﬁorg%ﬁ{h'er}?s@'v@%Qﬁng]nﬂémér% quéd)eité]%lo?lg@fgearﬂf CrH}:% /-Qeglﬁ]d e

target 2. Additional heater system 1 rovid
onl y onePutRids %'tVif%“?Féa%ﬂdr?dﬁ%tht ﬁrﬂ'“aée@ﬁsmeu Gﬁeqﬁfc@! legd wireg34 (Gi€nt)
an "enptand lead lex@hsioRsraer (Fk2, 3Pk @rCbarfér h@mb@@r 12 &hd rmérb%sngli’ar et 2

haV|ng correspondj ng resj stive heatln | ement s sho
. It shdiesPi &5 plerinh SRFYE 56 ¢ Mecham rﬁ%{ C'E%éto(tg exigt WPSTG”S 22 as
car rier gmewhewiserdia tieniicres ishibidy @4 heatispgsealvaimndasitidd opay theexesimdl eyed

whi | th t .di .

exarp! e 2 HdlRpdl! Bein8aer lifor es HanBaracds ot ol et Rlocarerige

el emrent 96lfdromeyinkiee duispdﬁd 22rtosaclre e hwrmtsmﬁldmﬂlvethrremalemtm@l shells
t hi t |

the car rear Seripyp ol BBTENndl 38 ARG i LGS 24 e Rihed B on

form ar éempwg@raeﬂhemm@tl@u@ter@hat the carrier nenbers 12 are hinged

carrier ”E”biétﬁss 12 FM?ér%n&PuSﬁ' tB'F*?@b' ¥9a %HFS{JQW' 1y %ﬁérﬁét@%%é 8r Erfieting

and 7, one of the carrier menbers 12 defines a | ongitudi nal
protr u5|R9ﬁ‘°52 fordhe ?ﬁj”%{ri“‘?rH‘P%P Adlothen Hardhe kinge gismep %{G]"aﬁ%hﬁetcffaﬂ qrer

menber 3Ristgbl A8 dasérdagii C%ﬁ@afb@'defdllb Absholien |W@9!le(ﬁi@§énnébth1§5&)rlro$is
di sposed, _\WWO 2009/ 012123PCT/ US2008/ %69712 within the channel 54 as
shovvn t defro gl dissepred dReEP Nl ab s araseRT PIRET dACPRRRCt PBRLRAET

12 in t mhemiari2 o wWnasdjamno darieninembec 02.diMged ¥pediraly, DAk cafrie€ afdmbef 12

menber s and resisti eating eleme 4 can \ relative.to
e eno RIS drfiistin {57, B8 2 StEiRd el poibh . BE b Sk ik
ont o andnanavanViedddfinesnaa dpeettmentpet havired a lddbei porthomali 08, Thhersieisonof02 is

car i ef JIIBe Sil? AdaLERL HE VAL AR A0E) SIEIS I 181 Socanathe ke

bei ng di'sposed In closer proxi'm ar get
portion 108 to connect the camer members 12 together.



clasping the carrier nenber 12 around the target 2, and the standoff

menbers 32 being di sposed between the cover 26 and the target 2.
Si nce the WOXZMIIAY3 menbers 30 are flexible and are di sHfo<BTPOEYBEYHY
the carrier nenbers 12 and the resistive heating el enents 14, the

retaining menjgesA 30af YRGHH BNFICY 18bawR ah%eﬁ%?ﬁ'&%om@r%éorignsaﬁlﬁme a

resi strve heating el ements 14 around the heating target
al | owi ng hird) elemgn t‘?r\)@C'ﬁ‘ﬁﬂ/'@ﬁ@ﬁ?r W, do COP'&ﬁCéPP%ﬁa”'SemﬁB@ﬁ éajtaé’érﬂdl@@t‘%

of falrlrl?rrnél‘eiﬁbﬁrbér% |12 agritrre%r&tlme da&eérl lrﬂgm?ér@ﬁﬁl%&i ﬁét dD@tftrynprysmauy
installation e exl e or s I N ure O er

e bar & SRRGH PO IS SBHS SHRF BEdR PP BSBEPEIPIRS Hop) (Risth D Rsaiea Wih the
rrenbglr s Iﬂ:&nagmhﬁmber ’r’msriﬁstt is \Wespheat alogy leh@rmrmbzﬂabges o1dbef mesa}rEeWWers
nmova e C t I .t eat er \ es tacti C
s ot S hobilanh e M m R4S Moo PR NESEM DineTei FE UG B fhe
the tar mmﬁcan[@mfelr}b%12mayﬂnemse¢howhothtslwkesotmamgét2menber 32 is

di sposed bet\é[ﬁ thelncpl\éer19%6 tﬁ@%oﬁrjrb%trﬁ rpgﬁfon :Elé?rﬂgs fa“ﬂﬁbb@%nﬁ@ctipn as

provi de a de spaC| ng, such as concentrici
bet ween Rfﬁ‘éo@({)(/é@f fogh anih trrerelomirug@ta! QrOéruslpoéadaw tOhiJIth!rWe rib a6 wérch is

nmenber s r@gm@fﬁlg h'é%sﬂoﬁéthé{rewrhﬁé‘pﬂn@%l&ﬁéﬂaﬁhs P;'s43hobmr @prﬁr@e&érﬁérﬁaﬂm%ngééﬁ

opposed curved arns | anges 70 extending froman interior
portion QﬂChtqfréh%B?J’é?r @SWE?VSZ‘@ 99Ny henesih ik hipged copmclien aiq grvidgs a

t he carrfore t9RBEEHBtha 2amid meabesl 1 VR Maaking relishERisSthbtbbeNechUSuBR R
conprises. interloc ortio s 72

shown, the t ie ki n

oo | g BRTRAT TGRS She ER RO B e e B i S P B e SE S ace. of
t he Cf)verk 26 [08590 he I:Remerhgp? 0@ 1fd, WbEarmmeerforﬂ’ﬁof & oomesti i@ poftiof Riefees
interlockin 0s

enoage. CHEMEIBH L AR gade oTE BREASE 3R IR0 plcfRRre5dds 1S, A1faitd
shown. lalertdntsi 18ds dispoded arowrel theﬁongupn@freotaberymaesfﬂ16>@sb¢r®wnrtsuhamtame
mat eri alyd Rakiql ﬁwe?r%%ﬂsbllf aﬂ:{unBHﬁé %"%%192 atThQ'rQlQFr‘ﬁn t&?r'ﬂgﬁta'ﬁ%r fady cﬁMBﬂe@s
a high tenperature ther astic by wa

[0052] Awdng-likenerppgties prowE e sprnarElRhent] 1fzam@;scrri@dpﬁb@w dsalternately, the
i nternal refaRHRSSERen 8 1ém%nfpﬂ§é‘§(ﬁbrd'rﬁat@ﬁéi%{at Eﬂrpﬁpr‘émé%%n@r ffannBérﬁg

or other adj acent co onent that may be di sposed "al ong the target

The receesBunddheaioqie- provi ded in any shape or size that corresponds
with the sharpooeoﬁ t hEEhoftHeTrﬁ'orﬁgofCUOnﬁéHtlaQ‘pBﬂroﬁ@ﬁﬁgmﬁ:ﬂIde aall‘rhdgrﬁélld%oﬁnectlon
single carrier nmenb can, ext.end

ti
C omaone TSl PRB o g MREEEana FAtIE o iatys alups piis Medtharalgpoplor
ot her spmditiad d)tylerdmﬁieg mmhbﬁe nbesnsics o nagﬂmmgé erdXhﬁat@d]eamﬁn‘iéctlng portion.
n T
accommaseedPalyar &l or SRGHET BTGy BpV ¥ AelBel iR Bafl Bhlo e
i ncor porsgoraiofthe hrenerttrd@cwela‘eeandslys:s then M@ed sacier membasss dévvalistysetiforth
copendi ﬂoL‘rr'd Srot ’é@\?];}?hgtﬂ}éﬁ ﬁrh& i NQgo Fpl:lofStﬁQ ofealnt bis |b&9e NRALLRE, the

Heat er ystems en i ncorporated herein % reference’in
its enticREiey me[rmeep mﬁ@crhephpﬁ@de aprnachzg eotigrnat af ardkemay msrpdnkabelf-s

other thaga dg h@wﬁp%lti@gt wrﬁréeémél%g mrtﬁmah@édape %Eﬂﬁ@%re%e%.@%sure
illustrated and described herein nma | e remai ni ng

within the séfifdl of '_T’qﬁ“e’”‘ﬂﬁ BRw i Fi@- <8 @ﬁﬁijEf“ Of:%[PCtE%aé'M}?P@‘ecr"l‘%WieﬂP%StWe

ext ensi grRstik eléRbayn4 @lamrmﬂ)edrrwrreﬁém GPwrete@) alsctAc dddd vife érb%s@dil‘aﬂﬂé?r
menbers 12, and th s t Hﬂf %EXI bl e extensi on ef | egt

wou| d pe ei
out war dIS‘F'\A}H‘&nCOi”H BP‘T" SES AS ?%nﬁ%&bfeﬁ hB°31Rg; £ETRE '”CUdeS
heati ng tle'leerte)’lb&oﬂ:réalaleedl nveresh®! eategeibg Iroralte GInHEpcfrilrﬂvSI 20, ewleislt @renons
79 are r h,to clLas he.car resis
hoati g sl e 7Ry Bl ftef 2738, taf o5 2ol B IR hInpE FRRbEED kP
of the @apoweerconeotee (ot BRovim)y acmmyey isserca (sdisghewne o myothkt w;srshmheaitsg

N Lol ek ByS £OLGL Wik Oodi B 8D 380 iRE di2HPIrd MAHRF of Ufes and

appllcatlon "of rm‘il urn to théir origina ate
complexity of the heater system 10 can be reduced.
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provided with a | ocking feature in accordance with one form of the
present disclosure. The end fittings 16, and nore specifically the
outer shel WO 2PNIEBApri ses extensions 80 defining sl ot SPEZUSAHFAI TR
cover 26 conprises corresponding tabs 84 that extend through the

slots 82 and [b@@ij OnhgfeFrm t&'ﬁ@@l' ?&%n@@reﬁﬁnrrﬁ%@%eaféh@ys@&r\{% i2RudtRus
i ncl udes cutouts 86 to define the tab 4 are

and 8
resi | i emdn%penarali pficated Ry grencs @H@%@U%d Asoehiovinttlee DRater RYerEi bifs
80. It s.herudret ebsruwn@aﬁs:medmmabrst1krsr29exmamgfardhgIn@ésléhgrg dof eRtviual reSistive

mer el exe er t s of | ockr f ea

T oyedhaaRs BletmeRitahn Atk B taarine it HETSRE Lo o drativa baring

_[ PPSS] ASeIérh@rwm 34ns EﬂoG89d gﬁh&?omi hfethepfbsfamttdrsdltgarelﬁt ﬁfoerldlﬂal\lrrgje]rstci(id that

| ustrate I N eat e n S
16 oy SR BRCAS I e BreTn B Shalfit Flrsyubdidiodthe Wifip Hftisort of B

shi el ds Z4sent disciesype rdd Wiushhatpdofimsthaperearchonenttioneoiibe cdPeamdmatrs as

oAt OBl R RRL AP LRI phton TRAGATHIGH: HETBSIortfe prepen

i ncl ude cutouts own 1 n at t ion
to acconigesuee-t he i nternal shields 24, which are secured over the

end portions rgesf tA@srro%/%'ﬁHe@ ZIQQ?EH D9b, %d@lﬁ@ﬁﬁl%e@réesaté s880%he rE88tive

outer shells 22 and internal shield enerally function to provide
proper d?e@F"éQ:?'PF’@”isn1§d?"ﬁ‘t"l b BEtehEEEs i T frrrowtd head trpasfprsare \peovided

he?t [ 39 ig| REBAabScel dith |tr%'iﬁr|r@iﬁl@€?§f %Sprégentai%!&me”pg)rﬂﬁ ondn@t ohe carrier
out si de env me , SO cln et wee
oot 1T aRmparoly Trekre iy heRtno Sart i e L el /8f eiiEouRs o Seey)- 49 FIG

t he carridzaer an@ﬁhﬂg&néﬁb@nﬂotlhﬁlsbﬁﬁd wighint axtgededZarmeriab edf s @amérhﬁember

i nt ernal | d ter. t.he ex
shet 1 5 77 abois SodtoRfE s ERARLE dnthe D6 15 AP GE Findd Grffhs 4 B8 ormes
wi t hi n owithirt thes egi2ndsfd aives €42, earrmiathesm@rmrsg 2@ mbled d40i enalﬂleyrp!et lspring-like

|t ernal v 3bil d524; SOMY L8, bIGkLNG: LaRRAntBoe beRtlel Bl fle recistive

apertures flor e out to st inte
shi el ds heating elpmnant Mevheptiegtaligd vithisl the carpier Pe@perr B e FBf@tnPﬂQtfﬁ%mbef 140

ext er nalmghek! ondfudal dort &]@cdnfﬁﬁu@aélorﬁghlr%l @ﬁgt%‘lofafhﬁ rfa‘?rﬁéFerﬂeﬂBeraﬁ"\Hﬁle
tenperature thernpoplastic material. [0056] Referring nowto FIGS.

t hr ough r¢@gining|wiginiae éCWBPﬁ@eMe%Bhﬁ%?ﬁ“% portions for the carri er
rrr.*lnber S tlzdot[irrélver4(]]I t hareféhigg b FES @ltbemhera@rr@roew retFling ﬁr@hltgélofstriihgs&é@d
illustra and descr reater det in . 19a,
{he- con e LIHG 6 FERGIES HerTa e Dt Shone e BRTDRO60 seecured
engage es@ndahdesrrieomeabaeiasahewn as rdtan theebietvelizating elemac ’l@l&@ﬂiin the
carrier ecl ficall ane car e
o ot r usi B e, 1 5oF iR hE F ailina VSRR 050 By PECR Sleadfr et

carri er ooeerifér antizhel érgete’s(nainshape) draptﬁem@@thhnam agrrier memge‘sridretnrdoaSIS_tﬂre.
The pr 03{ Et?ﬁagogler]wggts 12, SSQR:ﬁeﬁi\e%ltanLr@ hQ@bé’rpﬂfot [%i%ﬁde}sogéiugﬂgnét Br‘? in both

ext ende Egrtr on 1 enq?fmges t e portion 108 to connect
t he car rref@iningdn® eesistiye hediget ent 1’9\@”9@@9’!@@@.2@@‘7 g52088IrBoEEiRning

[ 0057] Ayt Stllﬂé)\é@ve'r peHlefativd 9 theV ?a?géil@tnhé‘écofd%eé Qith GRS %ﬁﬁéuﬂ)l@& P br%Qéwt
define a third elenent, or |ockin , to connect one carrier
G stice 4 10n 6

nmember FEASUEn Hif ietalieg mgpoee 5 mpgfadure pelymer RRtelist Py ar
nmenber s melaladig, Byokaydéfreainble. nherﬁauraaéréd/bé:Qrﬁumb@ﬂmbpthewbmmgh@ém@e& 1l50

previ ous enpodi nents and_.instead are | gcated t he

15"t Pt ba CopBaioRs i e oTGIe Agamor PaAped e Sagier CRamBdl 17 ayie

menber s rdAainiAd diithinahasdope of the peasent disclosarder s 12 are advant ageously

symetri cal that,th a carrier

o) e of ¢ ne 1B ey Pnbikfy B8 FBaidsoted PG v dm Y bkt dfl Rt 2hd

def i nes datdiles ge dhagiogreecdristinctias simiev ito rséonvemionéloneah tracg kabhlbeit should be

| ongi t udj ' j e I.chLt.S -

oor i epEs Bl 3t SHIeP hoss of Aar COSHEI oD s fsb et kel Sl constructon
may also be employed while remaining wrthrn the scope of the present disclosure. A heater
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wherein one carrier nenber 12 carries a positive charge proximate the
connecting portion and the other carrier nenber 12 carries a ne%atlve
charge pr oXPrRid1213¢ connecting portion. Accordingly, &GTAI2RE{HPoYR2

connecting portions may be enployed while remaining within the scope

of the pggseith éy & Fbr%w Koated atlgweot R KRGS SR 6th&E, RIRYeScoRstrued

previ ous y set shoul d not be construed as I'imting the scope of
the pr es%’;nt?e"tﬂ%'H]'%@Grséom\ﬂfrt%ﬁ’fé?emFﬁ@o%&?r| er nenbers 12 need not

i ncl ude connqoose]g quhbl @é@:n@ﬁonahbreaﬂds nmyrelw%&@ragla@e irS elaturengayi Mgs,

with the tar er in e. scope of . the esent,, .
di scl osuyasat s “‘at d‘[ 6%‘6‘%”?‘{2?05? Fﬁenfas‘n‘%v!f"? §isgiPire #ie "B?I"é’eg ?rs%eo“i"th'” the
el ectri csbopy otmarmm’hem@vémenr S!S VarigGiomeaid mcabtemmlscladb these disclosed

illustrated ene 3) l.e g | I e_used

r at her t'Hgﬂp‘?%g ﬁ\/e'l)"é?lc%tﬁg eirlg\fg 111@2&]9?’@ ﬁl M%‘ﬁl ﬂmeageégxs?esi éﬂfhfc\?e
heat i ng iel ememnly ressigdes withr ¢ee (pBseel pquatteﬂ dndathewcerdent3ofewhiehdaneg
fromits to connectors 36. The |ead

W res 34n§gﬂyﬁﬁﬁkb b nﬁg&?éﬁhh%%%ﬁ@@ Aunber of sources such as a
power controller (not shown), a power source (not shown), or another
resistive heating elenent 14. As such, with only three (3) lead wires
34, the total nunber of wires and conplexity of the heater system 10
can be reduced. WD 2009/012123PCT/ US2008/ 069712 [0062] Referring to
FIG 21, yet another formof a heater system 10 is illustrated and
generally indicated by reference nuneral 130. As shown, the heater
system 130 includes a plurality of carrier nmenbers 132 extendi ng

al ong the length of individual resistive heating elenments 134.
Accordingly, nmore than one carrier nmenber 132 per resistive heating
element 134 is provided in this formof the present disclosure. It
shoul d be understood that such variations for the carrier nenbers
shall be construed as being within the scope of the present

di scl osure and thus the specific shapes and orientations of the
carrier nenbers 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 elenents 14 within the carrier nenbers 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 di sposed within
extended arns 142 of the carrier nmenber 12. Mre specifically, the
retai ning nenber 140 is di sposed within grooves 144 forned within the
extended arnms 142, and the retaining nmenber 140 is a flexible,
spring-like material (such as spring steel, by way of exanple) that
applies a force to the resistive heating el enent 14 when installed
within the carrier nmenber 12. The retai ning nenber 140 may be
continuous or discontinuous along the Iength of the carrier nmenber 12
while remaining within the scope of the present disclosure.

[0064] Referring to FIG 22b, another formof a retaining nenber is
illustrated and generally indicated by reference nuneral 150. The
retaining menber 150 is secured around the carrier nmenber 12 as shown
to retain the resistive heating elenent 14 within the carrier nenber
12. Furthernore, the retaining nenber 150 provides a standoff between
the cover 26 and the target 2 (not shown) disposed within the carrier
menbers 12 and resistive heating elenments 14. As such, the retaining
menber 150 provides a dual-function in both retaining the resistive
heati ng el enent 14 and providing a standoff for a desired positioning
of the cover 26 relative to the target 2 in accordance with the
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may al so be enployed while remaining within the scope of the present
di scl osure. A heater WD 2009/012123PCT/ US2008/ 069712 type such as a
pol ynmer heater or a layered filmheater, anong others, should be
construed as being within the scope of the present disclosure.

[ 0066] The description herein is merely exenplary in nature and, thus,
variations that do not depart fromthe gist of the disclosure are
intended to be within the scope of the clainmed invention. Such

vari at =688 nd concepts shall include those disclosed in copending

U S. Application Serial No. 11/520,130, titled "Mdul ar Heater

Systens, " ich i onnmonl y assigned with t resent application and
The content 2 of e SRPH S GO0 &8 imeth vBoEpe Bhie' e fBerbers
ent i r etdgfinesCh songitudinal protrusioh. halimg dremteenal Sabes acicar dijacert @afdeaintember
24, whergin .one..of. [Li.e er.s. def.j I i tudjnal ,

or ot r u e B L0 Rag b, SRl ing TEIRG R ORBoe B bESh Rl o pipids
def i nesotatablerngnbention &btweeb theagniezimenttiees.| ongi tudinal rib is di sposed
wi thin the channel to provide a rotatable connection between the

carrier nenbers. 2. The heater system according to Claiml
further congrisi hge heattiesystenpaccordingiorflaig urther cempjsiwed leasbameiredgining

| east #h etridBBoQafd ér@ﬁmcé}rlédg?é ?E@Hﬁgf t%etcgrrfél' ﬁl%ﬁb%réeto% Inglitf?er C A rﬁ%ers

around the target. eat er system accor gto daim
wher ei Araund thestgggehi ng nenber defines a flexible clip nenber.

4. The heater systemaccording to Claim24 further conprising at

| east one standoff nenber disposed al ong the heater system between

the cover afdd t héhg Bpajetsysism ageardingHte {raigy % vbwreds the e i orBerabeidefines a
wher ei Retibe cht meaBEf conprises: a central body portion; and

4, The heater system according to Claim 24 further comprising at least one standoff

member disposed along the heater system between the cover and the target.

5. The heater system according to Claim 4, wherein the standoff comprises:
a central body portion; and
opposed curved arms extending from the central body portion.

6. The heater system according to Claim 4, wherein the central body portion defines

a cavity that is adapted for placement around a portion of the carrier member.

7. The heater system according to Claim 24, wherein the carrier members are

Aluminum extrusions.

8. The heater system according to Claim 28, wherein the heat tracesection is

conformable to a shape defined by the outer receiving portions of the carrier members.
9. The heater system according to Claim 24, wherein the end fittings comprise slots

and the cover comprises corresponding tabs, wherein the tabs engage the slots to secure the

cover to the end fittings.
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opposed curved arnms extending fromthe central body portion.

6. The heater system according to Caim4, wherein the central body
portion defines a cavity that is adapted for placenent around a
portion of the carrier nmenber. 7. The heater system according
to Claim?24, wherein the carrier nmenbers are Al um num extrusions.

8. The heater system according to Caim 28, wherein the heat

tracesection,.is nformabl e to a shape defined by the outer receivin
portions of qPhe g-g? PF@trerﬁ%SE’ﬂB%.cora'”g% Cﬁja"@.fﬁwge%&ﬁére'@ﬁ?@ﬁmcompnse fn
accor diintgrnabsKikldiamd 24, extérasleshall tdeposstiadoubd tHrgBtetoahicke vileadirs trenidternal
t he cover,conprjses carrespondi t.abs, erein the tabs engage the

Sl ot o eBeuER TRaheiEa g Sl ReRa BB e dRE il nge. 10. The

heater system according to Caim24, wherein the end fittings

conprise an,inte | ter. . dj . t

i nt er nal shi1(l'31 d, ﬁ-\a\ﬁb?a;t?'lng)tsﬂeﬁ ?%togdr?rﬁgifs @%‘?ﬁ%%ﬁmgur'r%gh%ﬁﬁ%gﬁ sﬁi&‘d%% e@‘éh
i nt er | eslesthl sbelt treregrorsisnwith atHeddt one carrier metnber The ah asteonesigsistive heating
accordigpg,d® C aim 10, wherein each internal shield and each external
shell corresponds with at |east one carrier menber and at |east one

resistive heating element. 12. The heater systemaccording to
Caim24, whgreifind h%al%lrui tend YacBdrafng" o %Tairﬁeﬁia%ﬁeﬂéﬂ”ﬁfe' ?Ensaiih)"@f carrier
carrier nenmbers, and further conprising two resistive heating

el emenfgmbers compriges typ cCaigt BIEMPPES eFfidadebieli qolPriging) Wionyeaistive  heating
conpri sigpkntavo covers that are interlocked al ong | ongi tudi nal edge
portions thereof. 14. The heater system according to Claim
24, wherein at |east one of the carrier nenbers defines a recess that

i?‘] agapt ed figr piree avat s’%féblﬂ@c@d?ﬂiaéj t3CERIm CRMReMEMdingl ite® 0sRersathanGire
t he heati target. . 15. A heater, system conpri sing:

a pl uréﬂﬁ?rp‘\gk%cfalg%q'PP%'FUdW@h%%qﬁs‘foné’é‘éﬁ"eé%ﬁfri er menber defining an inner
periphery surface, an outer receiving portion, and connecting
portions; 14. The heater system according to Claim 24, wherein at least one of the carrier
members defines a recess that is adapted for placement around an adjacent component

disposed along the heating target.

15. A heater system comprising:
a plurality of carrier members, each carrier member defining an inner periphery
surface, 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
o a target and the connecting portions are adapted to be secured to at least one of an adjacent

carrier member and a heating target.

16.  The heater system according to Claim 15, wherein the connecting portions are

hinges.
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a plurality of resistive heating el enents di sposed within the outer
receiving portions of the carrier nenbers; end fittings
di sposed proximate end portions of the carrier nenbers and the
resistive heating elenments; and at | east one cover

di sposed around the carrier menbers and the resistive heating

el ements, the cover being secured to the end fittings, wher ein
the i nner periphery surfaces of the carrier nenbers are adapted to
transfer heat to a target and the connecting portions are adapted to
be secured t18. at ThehshteoBgstah s@boraithyac e1imCHd, Whefeimgdesnnabithgaportions are
heati ng .t gﬁt. I 16. The heater system according to O ai m 15,
wher ei O?ﬁ% 88%%@8?Phg portions are hinges. 17. The heater
system according to C aim15, wherein the connecting portions are

diedhsahels Sralsmacsardingot s d alim

r ot at abl yengggea .
15, mhereinq?he ?hﬁﬁ%%?ﬁﬂ@mﬁbfgp5n I'ne qui di sconnect
19. Thauiskdisepnregbmembearscording to C ai m 15, wherein the connecting

portions define | ocking nmenbers. 20. The heater system
according to Caim15, wherein at |east one of the carrier nenbers
defi nes a rd8essThhheatessysigapacsarding tofllzitetie wherirotha ¢oanectioj partions define
conpongpiinginfQsies al ong the heating target. 21. A heater
system conprising a plurality of carrier nenbers and a correspondi ng
plurality of resistive heating el enments disposed within the carrier

menbers, whepei NTRE hb8RELyNAR RBbrafly B Cidid HET whEERCAt 1IBAH hef §Sthe ldaMRr
heat i ng?el enent are resiliently novabl e such that the heater system

provi dE¥eMbers deineseRdBSRSS et ih aferiedifPrePlagRaeNt: daurd 2p; @tagephisemponent

pr oper digpengegdesy thedeatigRargeer |y installed around a target.
22. The heater systemaccording to Caim21, wherein the carrier
menbers conprise connecting portions that are adapted to be secured

to at | east2one Afheater 3gitameasninpising iaepluraityioe cadisdmich®etsadr@gied corresponding

23. The, heater system accqrdi to Jaim21 further conprisin t

Const  BHERLLrsH NG Raftoerotr s olsams wiirime coires oot it gieashane

carr i esetnfrebeardet membaspnd Agesdigtiveihentimealemest aneauasitertipendvabigeduch that the
heater system provides taclile feedback to an installer when the carrier member properly
engages and is properly installed around a target.

22. The heater system according to Claim 21, wherein the carrier members comprise
connecting portions that are adapted to be secured to at least one of an adjacent carrier

member and the target.

23. The heater system according to Claim 21 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.

24, A heater system comprising:
a plurality of carrier members, each carrier member defining an inner periphery
surface, an outer receiving porticn, and connecting portions;
at least one resistive heating element disposed within one of the outer receiving

portions of the carrier members;
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24. A heater system conpri sing: a plurality of carrier
menbers, each carrier nmenber defining an inner periphery surface, an

outer receiving portion, and connecting portions; at
| east one resistive heating el enent disposed within one of the outer
receiving portions of the carrier nenbers; end

fittings disposed proxinate end porti ons of the carrier nmenbers and
the resistive heati east one, cover

i Sposed ar ound P TP ApoRehBRMIalR g herions; i SSAEL THIPSHS and the

el ementresigtive heaﬁr@relémemgarsiecur ed to the end fittings, wher ei n

t he i nner periph f re a

transfer heat t g{lg?a%%%&?&g%lp R%’a&ﬁ%r%ﬁide&hg Sﬂgnﬁgl’@ﬁ% E%He gegﬁg & Q?‘%mg
be sec@teemjerltdhat:mleeasmgeere!rej:ftoalne anlj fittregst carri er nenber and a

heat i ng targg . i 4
wherein the ctce)'}?r'lne@? |'nnn'9r %)rrl?pthle ns r%?% @‘gttwé%’%ﬁ%ﬁﬁg&égt{%ﬁp{’e&?ﬂaﬂéfé%r?eat
The he& ertarggtsetndrthee@rmeqtm@gaqr@r@m avaed Wber@pnreﬂ e alcloasie@oe iohgn adjacent
portioggrrgpme@l% Q5 R t'“?’@’ &S . 27. The heater system
according to Caim24 conprising at | east one retaining

nmenber di sposed around at |east a portion of the carrier nmenbers to

clasp the cagri eTh@ﬁHﬁ@F §ys?ér9lé@§bralh§ tb AR 24, wherein the?&nndQRghRRIRE are

system according to 4, wherein the at |east one resistive

heat i n@OtétlaBW%rﬂﬂagﬁéb‘% heat trace secti on. 29. A heater system
conpri si ng: a plurality set of carrier nenbers, each
carrier | an inner periphery su face, an outer

recei vi ng g?gtl oﬁ ﬁtﬁgb?qcﬁﬁio rt?otP!to %Wsz wherein the Conned'ng portions define

locking members.

27. The heater system according to Claim 24 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.

28. The heater system according to Claim 24, wherein the at least one resistive

heating element is a heat trace section.

29, A heater system comprising:
a plurality set of carrier members, each carrier member defining an inner
periphery surface, an outer receiving portion, and connecting portions; and
at least one resistive heating element disposed within one of the outer receiving
portions of the carrier members,
wherein the inner periphery surfaces of the carrier members are adapted for close
proximity with a heating target, and
wherein the connecting portions of each set of the carrier members are removably

connected to form a hinge.

30. The heater system according to Claim 29, wherein the resistive heating element

defines a heat trace section.
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at | east one resistive heating el enent di sposed within one of the
outer receiving portions of the carrier nenbers, wherein the

i nner periphery surfaces of the carrier nenbers are adapted for close
proximty with a heating target, and wherein the connecting
portions of each set of the carrier nenbers are renovably connected

to forma hinge. 30. The heater system according to C aim 29,
wherein the resistive heating el enent defines a heat trace section.

31. The heater system according to Claim?29, further conprising a
plurality ofd1r esTeeimtdnaa/sieng aetedimgtis Chat 29 durélee cdomiptiaingya pluralnty of

fggg ec tr%sqstl\lg h%gt?% &&g%ﬁts gfl 8'$ Q%rﬁoéﬁ%cg%(gg usl ﬂgutlﬁeg'r a$ lr%ep%&vrelr %gurce

wher ei nisiag threastecoing ledfd WII"ES carrl er nenbers defines a recess that is
adapted for placenent around an adj acent conponent di sposed al ong the
heating target. 33. The heater system according to C aim 24,
wher ei n t he32onnébe ihnegtepsystéroracdetdingels Glaimghlewheretnorineasti ane. of the carrier

34. The,haake rdeﬁﬁ(e%t S%E%O{hq{ rkgaﬁ%tgi o brademdftes Bl Ghead@eht @bmponent

nenber s conpri se sh ape nenor
disposed along the heating target.

33. The heater system according to Claim 24, wherein the connecting portion defines

a magnetic connection.

34. The heater system according to Claim 24, wherein the carrier members comprise

a shape memory alloy.
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