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PONER CONTROLLER ASSEMBLY AND METHOD FI ELD [ 0001] The
present invention relates to power control systens,

weandemoszsspeci fically, the invention rel ates POTAS2006/013897

power controller for a control system having a

secti onQHIFE ONDHEERARSP IR AREEMREAGR' rei ot ea

to the present disclosure and nmay not constitute prior
art. [0003] GCenerally, typical power control

FIEfiphst al lations require a selection of the discrete
conponents, custom zed nounting and wiring for each
cojoddnEnt Thedresantlinesntiondretaise to psweonoeirolisystems, and

moré, e iEA e 1R AU SN YR A E P SRRHICT P Tah 1 & GOt
systérﬁqpa’i}i}%éih%ﬂsiﬁb_va” ous wire |l eads, yet again

I ncreasi ng the opportunity for wiring m stakes. As
such, existing power control installations are often

nd costly to install. Such conplexity and
BAC&@?@N@O limt their application or often limt the

f uppo2p nalTHeystatepheris th this 8epitort mewélgproide background
. application. For exanFI,e, alimt control, | )
inforgvationsfatad o they presaat digslastes ang Maymrd censtilyte prior art.

; . L ; P _ _
ap U0 T s rer, (ibano et it iBRs eGie . |
seletfien brtheedimrewhcmmpphamist yusind}izgmlsmoulh?@@_ahd @igng for
e o a_power_contr nst :
eacisamporedl e BB CobEe e A Rebud
chamjey/ !a‘él_@ﬁioh@,o ggﬁﬁfé’ﬁﬁoﬁﬁcﬁid/ﬂe%!hdeﬂ% tehed fre digcomeEdtion

receiving | I's a heater supplying heat to a )
and resqruestian of vanouswire deads yehagain ingregsingds . opportunity

or RSB 2% AL B BEER d AR BB} 8 P
compRK Siid BOSIE toanstal SSieh temphixity wnel custs akbrignit their

condi tions, thereby protecting the heater system and
applicasiopryadies linit thesugctiopaldy 1ciudad ina RABIGHIN HET o
n .fial: I e j al
appfdiof ot xRy alfii cBREAROUE Y oltede? of Pofiel hichBRAG 2
corpeaentaipfunotiendlily maymdtdeiechideden sooeessertapplisatioTss
ases,in a

wnebSirtssamiil ot STRSuBliSh e bndBtE P bgfplexivyand cost
expRso4]9 LORe biamplPof SIIEEA PowWe? ToRRBMfistallation is a control
system application for controlling the power provided to a power-receiving
load where the power receiving load is a heater supplying heat to a
temperature controlled manufacturing process. Incumbent installed process
heaters can include a thermal fuse that opens the power connection to the
heater under excessive temperature operating conditions, thereby protecting
the heater system and the process it heats. However, it is known that a
thermal fuse can fail prematurely due to environmental degradation of the
fuse material over time and thermal fuse exposure to high temperature
process transients (e.g., high temperature exhaust gases in a semiconductor
manufacturing process) temporarily exposing the fuse to temperatures above
the device's ratings causing the fuse to open, rendering the heater useless.
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the device's ratings causing the fuse to open,
rendering the heater useless.Additionally, the

wonewaties7e failure of relay contacts, used as pOWIS2006/013897

switching devices, can also occur. [0005] Further, any

. L.t L odicf i ' d I .
AdfigARRE Ine PRLRRER TailliB 2k P FE ebifts, MR Rl cuatehing
devitesidsn aled oegat.n i ncreasing the opportunity for

" probl . Additional |y, any changes, additions,
m&%ﬂ%ﬁt ifoHtheraay ehaigese additions egadifications @mdect i on

epi S ERIILALS 8ol 6 LR e v
yet aglfah hjrcefaa?ing gm@opp@ﬂtt}mitysfof prob@mbg#&ﬁit#ﬁ@ly,_emhmges,
J.he wre_leads are often contaln wthin wrin
adatligfs, fbFiestos. Bbf sPRacements Ao irResian anfes e
remEHtnQCA e éPééﬁﬁfhié BELiEE & the é’bﬂh@%nﬂrbrﬁ’m@ﬁt X can

retai ning nmechani smthat can be subject to prematur
alsofbgi sunbershere st iceaate dpporturities fardmistairesc Fopegample, the

. dli ' The fai.lure of th Jretenti
wire o LR oL B p G iRl Siod e aplcR e rerminsiarh vie
conrieztdred Tedetdomniaidre Bften MM bsetzmmhg eap dPYHRIGERIAIAG
mecﬁ%St em mai nt enance personnel. Costly downtinme and | 0sS

nighbihas sat ibe sbied o peynature fajlure whenpsubjestad o
epeBRPCA Tt ichscdnebhodes ALYy 14 By

reterfid0dipsGameresultyn the productiore systeciraviay ¢ bahaltedeind the
ontr ol sgsst uire selectjon of the discrete

failel SRBIARLEALS TeplResHR Y, BBSTRI0A SV MipTAmAInIeNAREE Perscsaeh
CosthPaBRAGME Wlo&@@t Pfot%efssg%léﬁjesﬁ ?é@lﬂ?@ﬂ%fifgb?ﬁ?rgaﬁ@se

systens_nust be | ma variety o
compenrgitrfaiuresantisdesirable tateliminateusormpsigrits tiatwianisuccamb

i.het perational environnent, sone of which
to pr%ﬁ%ég%fgwﬁe%rcul ation and exposure to high heat and

ot jodnehostGerferany igledmmid abvieesdith a8 powdricBAtrb§atems

el ectronic devices can fail prematurely due to -
requig pefestiraridhe disgrelg compenents, eustaimized Imeuntingeandwiring

' . f heat
for e oBRindERFRHA fedtird, AR HelcPRRERCHIGH: ThaSe 20GeRts
mustbé buit frgasesanety of diserete coepurints ahd nieumed at Uassus
This is often caused by

.above. t he devi ce's ratjngs. S
posifiansWithinca Fabing} & ASTatiRRR aVIToRTaNk soremer BikBrofter low
circu‘fé?ﬂbtéf éa%id éfg?l\oleérd?g{/tmé'ﬂ | néeﬁ'(@& @QEF RS e EidhroRnentt en
condlijtisoens. Ofteri\ these electronic gevices can fail prematurely due to
environmental degradation of the controller due to thermal exposure to the
high temperature of the heater and/or the thermal process including high
temperature exhaust gases or temporary exposure to temperatures above the
device’s ratings. This is often caused by premature failure of components
within the power controller, including relay contacts that are often used as
power switching devices.

[0007] In such instances, the production system is halted and the
affected heater components must be replaced by operating system
maintenance personnel or the heater system vendor. Costly downtime and

loss in process yields can result from such premature component failures. It is
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[0007] In such instances, the production systemis

halted and the affected heater conponents nust be
woeplsaaesds by operati ng system mai nt enance per Sean@iS26/013897

the heater system vendor. Costly downtine and loss in

cesBEE TR R BBne R MPRLURN, B BEER,
enviopmsgitauigdeat can succunb to premature environment al
fail . [ 0008] I nbent heati t .al b
EAOnHET s HaSeBbnUyert heat L, Y BLelm L el £p, b
requirEPledt fo Shut” tﬁ%ﬁLﬂQ\fvﬁttS rr%ﬁaéé’ b¥ FéHéﬂBFéﬁ@’s%n%le@dﬁ\bGnérﬂs a
grven process. For exa e, If a production process Is
spedifipiobd giveh prooess: ity exahtplg|ita pradictiop, process isaapable of

prodiEaTHINgIS RIRRPGE WG S4oR Rigopes givigimpl My Tp ditergnt

kAT (PR e JRNRS(.g.| HiffERg Pfix8S 6L E6REtIuSHE
rang%ﬁcﬁ’t%dgom he 'syst eﬁw opgrg(at%] on to gr’eset t he heater

procses gasepaitanay benasessapltasbutdawn dhe syslegbepeyation to

i,thin the heater t j N
reseb s iEeiPb Renaa e S OrSpBEF TRl SehoG, Sl Whnn
the R8BI Sstémytoldoeshimbdiate the shangé etipmidultipn ocuitérnents.

_changes to thermal heating control syste W t hout
Existing siésterts te aobprayide ppy Hexbilibhasspd ﬁﬁidﬂrr&} Riedygtion
Ceti N g
changESSLnEIhaHACRIENERT <FribhR A yebingTiedet and o,
produetive siystetn operationangi ng of a set point tenperature in

| L [ dyyi N d .
e o o PR SysigMms e SR BaVE YaRBraR Rpsratian i 1 ¢
prog{/réﬁm\é’oiﬁ‘t i Jo Abt Plovidefor coavaASsNiserapangRigndrersett

arious positions Wthin a cabinet or operational
poing ternperatunetin asthesmat application fdusing lopRratiancandcpayeniantyh

for (g et TeSeavsiane S vEPHR ABIER MO URERE: o1 ng
confpRWBhtsPaKl Fritintdd ateaidud pewitidranmitisine catsinginorzeserayonal

the i nventors hereof and sone o of the

|| _

enviroRment, iSOMme SEWBICheSier S CEGuiaHo %&iganeaagnéﬁm hastiles

envﬁéﬁ)ﬁgﬁtaﬁ%F\&i’ﬁ%%.ﬂvemi on. SUMVARY [001 1] The inventors
eo

ave succCeeded at designi ng power contr ol
sy$0@10] caphdhaforementibeed dmitatons ohihe existingopewer and

housi ng, a power switch.and |imter adapted.for
thergeFlcoBTbl SHseHs 258 RroRNER Bekie YEnfaBrresand some or
all of these limitations have been addressed by various embodiments of the

current invention.
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The housing is configured for placenent in the
oper ati ng/ processi ng environnent of the power | oad.

woheoopiovszgs control |l er can be adapted to enabl ePCT/US2006/013897

operat| ng production changes through a programmabl e
SUI\@IW\ heati ng control system The conpact design of
ou3|ng can provide for efficient packaging and

i Nfo0AMgd mmﬂ%ﬁﬂo@hew@ﬂévé %Obéééd&r ét dlébl(Tﬁl’ﬂﬁ(g) power,

oper at | ng environnent and close to th powe
Contﬁzl\ﬁéfﬁtemm@ambl%pétréﬁg@élnguvwmlrmaecommcahpusmg aqadveer

swiSPENETASY BAghB Bl bofBhaRRT hob 8 HEFIGRREF B I
The housingds conﬂgﬁredrf‘or phicenient irtheasPeraid/pRices¥Rigem
el ectronics. nbodi nents, a rmuntlé\ﬂg assenbl y

envifgrmept F'P\%BOY"@f TSk SrRPWRT Gandiolie et be
ena&@%’p@?étﬁ@ SOULEGSHBRAN é’erS'L‘?q? Lgro@%% Shi tﬂéﬁﬁglh' ng

ectroni ¢ devi ce rate
heating eitral gysiem. dléheactbmpgcmmgm n@tHerianJeaig eandl peavighe Eor.

e R R PSSR GPL hi VEFEL ™
operiting ehoirdimenny 8l icRize BMHe PRWeF f5Hd. %b' p’cﬁNérocddiW system

mounting assenbly or the electronic device
can jnetide Braabilty te he qonvenisstly insialiedsadjscentdd the process

oy AP SRR LA P BBl

to ca&eonadmytstm edaxstrgrdssi blliy sbhe erthbodirfinitdra Afountifg
i lure of ahg@ necti on between a. connector connected

aSS%rgb'w?@ dspinst "TBPYRINGAY ClaeOpis/ReVie ift 3 PPSIAtingm
envildnéiasd rSﬁaeQ%rgéréhﬁé‘I a?fa?:ﬁl E%rleétﬁﬁﬁk? gvﬁé%ﬁtq &n Of

control system ectr ni cs e conduc Ive hea
easilyf dperatedi atteshing and detm:rmmarrmmhgg bracked and ruoup[dBmS]

ool ° Merus et SuBianS fou pidans i coniasg ansetigignt
mouhfifg FeMMRE R ErdMiE 88VicanshiR s BEIn gd&ﬁ‘wteﬂlé‘? BRdHont he

various enbodi nents of the present I nvention thereby
destpyadive dotheymonetipg @tslsemlseapténeu elecieenio deviceuAnditionally,

e L0 o Bl L Db BB RLT 781
methlotlofsiurdtion wherein thé@ol\nfér%ﬁhtr@nm HAUSHY aideantise ng to
one aspect &Mthe i nvention power_ control system
|

redughion ZnEAOSEEN e alisigAHEN @f e ilieueha SoRnegtion baiween a
conrYécttcgiJ &Ph@%%rtﬂb Iﬁw&%‘h’&ﬂei Dd B FEkEYEdntrdl'sP¥teth "9

The desngns hré(r)enl]nian provide for reduced exposure of control system
electronics to the conductive heating effects inherent in the operating
environment.

[0013] Some or all of the aforementioned features and benefits of a
power control system are recognized by the inventors hereof and are included
in some of the various embodiments of the present invention thereby
overcoming the problems experienced by incumbent control systems, such as
thermal control systems, as will become more evident by the detailed
description and embodiments of the invention.

[0014] According to one aspect of the invention, a power control
system has a controller housing with a power switch disposed within the
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power load. Alimter is also disposed within the
controller housing and is configured for providing a

woiost11esa8t chi ng function in response to a threenwisenos/013897
limt. Acontroller is also disposed within the

confiErisFio 0f SRy AN brofafbarit fiin e R i
powae ieaddiAkmiter is aMSA@ispesEP AlithRY thehonitdUeNho@ing anagyer
ontral systemfor a thermal processing systemhas a

configiied o1 iovidingsa gt aiwitehipg funsdinerin rearansede & treshold
imit! ACCIntioer RS olpBE A WML e GifileT BEy g ARk
I Ng 0O a wer

power interface I provi power oad. A
configiwed femeédnitolling chie poswde wipehatiorishaf the Bonbl systdmusi ng
a portion of the

f tively. i di t | ]
e i o B e L o BB ot
systei R apBrhal (reBesSny 8flstbAi hasasiof ﬁﬂe%éwaﬁ ié‘flpﬁlt .

signal froma tenperature sensor. safe
powgr #ytedace fartreceivingpoyettfrarh lagpowensiurge and anmaltpdegower

: Lity . | d limts, .The |im
interfael Bl raPing cRATeh 13 it o205 rskge ey s fsmoPr
withfruthet domtroller hesging s&r deledtivelyoproiiiny 8f lebBea barrsNel #e
reCei\;aqn};n;)eratureIlmts and the received tenperature

powentocthathomardead.AA prgperadiaressansonintedacsist r ol | er

confRS16 S8y S99 LR AR b sogeor. A
safefypirhégr isatispatedgvithin tee caPUbMThcﬁ&p@Ciin%anth%s a p}urality
i nvention, a, power. cantrol system.includes means for
of theeShele by s, i d NsolkaiteT s conjigeredighPeoviding @ safety

Iimitfs?&ﬂmfcﬁﬁﬁfgg fréln@ti&?l’?ﬁesbeﬂge té‘ﬁ%‘gr Wrelgff e HirBghdgsaf ety

or limting the providing of power to the power
tempeyaturerdimitspuhthe teseiveddesperature sigohtl A controtieniss f or

ise 8 B R E BT gt S5t B SR B
seleptivx praviding of pawbr by lies paer k@itehi ve proxinity to the
power | oad. [0017] According to still another aspect

of [A4HE]i nvigRording ta Yet eRetieb aspedhafl dhe tivieslien, a power
contﬁ@ﬂs&%@n SRy m'ggﬁé &Esc'eI%@t%'l))e’l gfbglia[?rgq\@éwf,ej fABe\RPHEM a

sensi ng lenpera ure “aSsocl
powkesoumg teleepammner, loaddmeehedor prelidiny asafbty gt fol fastingg

the PiRVIdiS sheevebicl F RlfeedBad Ehinspenas &0 S ARSHHIGHOR. 5o
and md{fﬁ@f y%gfgﬁétgift 2’? )t/ﬂ{ﬁ}e?g%gﬁgss%@gﬁ%ﬂfbwﬁdiﬁé’ pBwer and
the means for providing a safety limit in close proximity to each other and
relative proximity to the power load.

[0017]  According to still another aspect of the invention, a method of
providing power to a heating element includes receiving power from a power
source, sensing a temperature associated with the heating element, and
selectively providing at least a portion of the received power to the heating
element in response to the sensed temperature. The method also includes
comparing the sensed temperature to a plurality of safety thresholds, and
limiting the selective providing of the received power to the heating element in

response to the comparing.
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limting the selective providing of the received power

to the heating elenent in response to the
woaopanigrg. [ 0018] According to anot her aspect ®€TSE006/013897

i nvention, a housing assenbly for a power controller

I .

Bii???%EZSA%%*ﬁmnd‘ﬁ%‘bg”%ﬁ?#% of e Y ERHLE haysing

asseminy forg pawer cantratier has aTdasetct@ﬂ]?agn gﬁ;éﬂg,gz ﬁgglrdsng
t (o]

cod BB e AP Aok B coni o
connbetor.CTHR! @@eVddiiet 'éesé“c%ﬁﬁg?fortl&@?&&hoﬁ&& gfo%rﬂgtet @ the

still another aspect of I nven ower contr ol
opegifg: ard ﬁa@orsflgyoedeforwunmg agorten ef thevednnagtarwiieemg at

COU{J'%S\*’“@V%OE{’%&% of power received froma power source

in response to a controller including

a (:mmm]er Aecoreiingplol sl drdtifsT APt aﬂﬂheQHVé}ﬁW b Vec%%\é%r

ous encl oses the controller and the power s
conygls Xf’égmr{%s & Pewehpwitcly frrrretrctively @rm’@hrrmat basb?goﬁwnd
ortlon ocat e
of pbW¥e: RLEREY froff & pBRRT sBhc833 Ao Erlodf iR e

contuowl inglutitngca cooplanfor ngag|img tooan bktHin@Ifcﬁn@@t’d?eﬂ ﬁéusmg
ectoy,is coupled wth the coupler. The

encifigs |”h%gﬁﬁ$?' JrAndthe poweg pvaighiancsdelines a Reurlenapeniog
for dxledna® ae6edy RthBRRUplePn TWth?)Js ﬁé’%‘ﬁ b‘?%swéﬁ??t@n logated

According to yet another aspect
proximats t;gtl@swmmnwn@fqmmwdmm biasingy foneestosarr @agaging

o AP Sy e o AR RO e T
biasitepertionand |c)25nf|g‘l§¥ebl de %e&ﬁl@qtﬁef&fn ne8in e E&?l@@?ﬁ@ﬁbﬂr

to the coupler follow ng coupling of the cornnec
W'tth@ﬁ’OUH@rcoupl er. [0021] According to still another

WOJ\?\I , ﬁ&}rbft‘\\jselt})e? Iep ggﬁéetl ogriﬁé cl)rlé\{es étgg%n hgagmg

assepmbly| fon aqcfowmvwntmﬂeleha@d cése RefiniPgVvaf opening ea tBupler
n respon to_a controller. Acoupler IS

posiHgied w?\gatheoqp% fr @WBQWG@H%@@WJWQ t& eeragion. sThe
ass&ﬁﬁfy'lﬁélbﬁgsfnﬁ’éa@ﬁ" 98¢ é{e he (%H?\%Ef&r t6 rth(?‘eguélg?fo%v"ﬁ{g

switch and defining an o
coup]ig thbﬁmnnecmrmvmhﬁhemeplang The system i ncI udes

ORI AEEHINGdn SHF BRRE GsReet & thasniamionne power
conteglesystegn m@ £PORE! SWiteH for ReITAVBIPProvidiMgt 4t 1E5& a portion

oupl er,
of powenP received from a power source to a power load in response to a

controller. A coupler is configured for coupling to a connector. A housing is
configured for enclosing the controller and the power switch and defining an
opening. The coupler is positioned within the opening. The system includes
means for securing the connector to the coupler following insertion of the
connector within the opening and coupling of the connector with the coupler.
[0022]  According to still another aspect of the invention, a method of
operating a power controller having a housing enclosing a power switch for
receiving power from a power source and selectively providing at least a
portion of the received power to a power load includes inserting a connector
into an opening defined by the housing enclosing the power switch and the
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[0022] According to still another aspect of the

i nvention, a nethod of operating a power controller
woawisngosas housi ng encl osing a power switch for PCT/US2006/013897

recei ving power froma power source and sel ectively

j f th d t
confibRt, il 3ip< RN ReB SLRR MysiCaforitets o R opaning
during éve inge iy ofette onhBeton asithe oﬁéﬁﬂn@séﬁa chlplimPMRY

switch and thecontroller, flexing a securing portion

conpgctphio 604RIREPRSERNad Mathintherepening i e duethad alse

eSS4 g the SOEARTBSR of Bl R oBR o
of thelmmpeturrfguovv‘ ing cmulphng ofitteocormedctutas the eoupleg. t he
hou3|n ai.nst a | ocking

o otz  idnzdadncether Aspenueticdormntion a0rseREbly
for rﬁ@uﬁﬁﬁ@tﬁ eleRtroRf: GHES B an BBQ.%%R,O%HH&MWI@&IH& her

EeCt of the invention, an asse or nounti ng-an
bfaCé(B and srfiosIplRsviTbe Liracket haser mpungn@ﬂange) coefigured for

d I ket .h
atta ik t0P s iy AR R e isontsnttor i UntBaing. .o
eIecWohim devides sopssuaing arRMViIEP A BBifacé Oind"BWifall§ 6f*§%cur|ng
el ctronlc device, a securin flange wth a surface,

tabs.gftseh fremuths Wfﬂ(@f ard posifipred abeuist pedpheryaftbesurface.

e SRR O, By
the senupingreyrfiaice amnbd\daﬁmgg ahafiget iheréﬂs&tmenurrheg:o&pre‘r@e;e
o o o B S0 B8 rac b
fland 8fthetbradia a?ﬁi:ﬂhré glélad“rg%oﬁﬁ llé% fBF ?Qgﬁ%aﬁg ‘é:oh?@g

coupler are configured for re ab y couplin
wnth|l@e§sthanaenfuéi ten relahmewtOreﬂcdntcptherto each other. [0024]

! o200 Adordhg IRy ShoRREShed or i inhigh, & Powdr
Conm'a%@émw ba® egmv@brr@vmvmf sé|ecméwpﬁswdn vaaa‘rqo a
es a housin

assenblé i nclu ) a couple a bracket.
powehivadeol W@Semb&bﬁmn@iﬂs@jhwﬁm@rﬂ:cwlﬁg andca hraaket.ckhe

nousH 4 B RG34 RO sl oRS B 800 MO R

for pnmudmgghamv\mnb ity podvef Wadnﬂi'hetdon?letr@abfatﬂat@@ wnﬁhﬂlﬁ
coupling with the

nou B Rl ol Sehane Rt o B et
or ek Iy A 58 B AR {CARAE 8o
proxiait tq;t'mee@pwer load pfeeelmng pbweEsdydne the phwleesv.sntclhl dfhe
cou;:tlé' :Ln& e bracke grecgg& conflgur&s ovgm}p e ang cperc%ulBFe with less
than a full turn of the coupler relative to the bracket.

[0025] According to still another aspect of the invention, an
assembly for mounting a power control unit within an operating environment
includes a housing configured for enclosing a controller, a power switch, and
a limiter, means for attachment to a surface within the operating environment
of the power control unit, and means for releasably coupling the housing to
the means for attachment with less than a full turn of the housing relative to

the bracket.
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[ 0025] According to still another aspect of the

i nvention, an assenbly for nounting a power contro
wanode/mog7Ri N an operati ng envi ronment i ncl udespPar/us2006/013897

housi ng configured for enclosing a controller, a power

f hnent.
SuldozBy SeeBribdls GRtoBR RS eunt B MR HVERHon . Psthed of
mougeng raﬁ'elékﬁrdnlc aBdiceBRas cfpfe"ratrrﬂ_aLsﬁ\ﬁﬂmrdeﬁﬂH@lhu@g attaehmg

housing to the nmeans for att ment with | ess than
a brachet te gsyrfaee wihimhasoperatisg gnvirenment, taend releasably

coui fouine SRbioPEIHS Retahiy R vER W Mt e 3R nlladE”

the nelewabbyumwﬂmggwcﬂudmg@rm@ﬁon oftthedrusiid @idtivedtodhe

cket surface within the operating environnent,
attavg}ﬁgi l?r@PE%fs%f@?fifs A fHHUEN.housi ng encl osi ng t he

nic t
ref 2R P ees BFrEi i8S ARt inptehihl ' part
appafeuisan@ i pardpoirded out heloat. tliasi‘rmmu be anidetstodd texts/atribas

027], Further X of the presen
aspdtfs Bhiheohivebtion Baviss HhsieTiapfet Brtvicsialy of T BPTbgRRtione
with @ dItieey. ltlshositPalkse Heeundeisfodtanst ﬁ\B%Ietéll?éd Q&scription

aspects of the invention may be inplenented
and drrwingsuahile/indicating wetaimaxémplany embeodimanistafdhe | t

: I e detai.l

invejgH. s RS RasE etdERARAEOr YiRalof g ol usd vt ve

constreiaslinitiagtibdisgepé of te inveniigvent i on, are intended
for purposes of illustration only and shoul d not be
construed as limting the scope of the invention. BRI EF
DESCRI PTI ON OF THE DRAW NGS [0028] FIG 1 is a block
diagramillustrating an industrial process operating
envi ronnent having a heater under the control of a
power control systemfor nonitoring and maintaining a
tenperature of the process according to one exenplary
operating environnment for sonme enbodi nents of the
i nvention as described herein. [0029] FIG 2 is an
i sonetric view of a nounting assenbly for nounting an
el ectrical device in an operating environnent
according to one exenpl ary enbodi nent of the
invention. [0030] FIG 3 is an isonetric view of a
nmounting bracket for an electronic device according to
one exenpl ary enbodi nent of the invention. [0031] FIG
4 is a front view of a nounting bracket according to
one
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exenpl ary enbodi nent of the invention. [0032] FIG 5

is atop view of a nounting bracket configured for
wehewiines18c devi ce nounting according to one eREMuISAY/013897

enbodi nent of the invention. [0033] FIG 6 is a side

Bng'EFm;g& _W@ﬁg@%p{&\%w%bustrati ng the of fset of

e nounti ng bracket” base and coupling el enents

ac[0028]ng EIG. drie acieciotmigyarartiastiat®gtaroindti§ial process
|nventlon."{ﬁcig&:’{ﬂéi FIG 7 is an jsonetric view of an
opergilingEnyHPre aung A Reagr Hndertheaantig! afha peweycantal
il | ) o . . ; i
Syot B 01 hICRHE 1l bl Rn ket TR ATE Bris atbiting
to ormekemplasy opacatingd mironment doresame leathodimeaty ofethe of
. t@e nventi.on %0035] FIG 8 is atop view of a
INVeHioR AR SEE5HPEH NBI&M 1 oni ¢ devi ce having an i nt egr at ed

NDEOU29]9 FIBRkas ahqsometRanaR! of 4 $%8h ﬁ%as&wgpbkng

bracket according to one exenplary enbodi ment he
mounting @ni eJactricaldsiicerin@n gperatingleswiyphment ascatding tovore

: ' illustrating a connector
exe@g@%hb&%%@%ﬁagﬂéﬁéﬂg qui ck connect/ di sconnect

co[0030jor HIG: 3ds pavissmetrit viel ofabmeuatitl bRitket firizan
orts, according to one exenplary enbodi nent of the

e'ecﬁﬁ()'&rﬂqu)‘“rﬁ acey i’?‘P tejone eemRlapnempadiment aithe nyeptionr
| . i . _
C oI, 5 FIB0 USs Adhdeih bR TG IR BIRICORREFARG tp one
exeroplang etrirodirnentofithesdmverdionr ol cabl e according to

R0 PHIE 6T P ST A Ervting bragkeorBite i ce
electiBhitdeViceRdRhEfg aeéor*airﬁfi&e&nééﬁéihﬂia'?‘yg e{r%gglgféﬁfg the

. exenpl ary enbodi nment of the invention.
invenpdor: si de vi ew of a panel nounted el ectronic device

o U397, T 535 adfide BERTHER rROERPEUREotS i el e
offsétofdite hrsuntingintacie? Waet shdrEOMling @émehtsSattofdihg to one
illustrating the di g?l tal tenperature display with

exergelagy MRPAdBaRk ®fithe Ivaatigsy nchr onous conmuni cat i ons
| nfoysaice facl if 8RIESAGHRNiBNDb %I SHiE A20RE housing

illustrating an integrated mounting coupler with a coupling interface configured
for mounting the electronic device in an operating environment according to
one exemplary embodiment of the invention.

[0035] FIG. 8 is a top view of a housing for an electronic device
having an integrated mounting coupler for releasably receiving a mounting
bracket according to one exemplary embodiment of the invention.

[0036] FIG. 9 is a lengthwise side view of a power controller
housing illustrating a connector cavity for acéommodating a quick
connect/disconnect connector for a power/control cable and ventilation ports
according to one exemplary embodiment of the invention.

[0037] FIG. 10 is an end view of the power controller housing
illustrating another connector cavity for accommodating a quick
connect/disconnect connector for a power/control cable according to another
exemplary embodiment of the invention.
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/ di sconnect power cable interfaces according to one

exenpl ary enbodi nent of the invention. [0041] FIG 14
wO0@noeed1er i sonetric view of a power control BgTUSE06/013897

illustrating a bottom housing section connected to a

argBel it 10 Aaiscubindte BIN PRLORRGeRE BHicd C0a
moufig cdbple and brackdatterdiigtly @iothet @gerfiplaty BRbOUEe® of
the iliz;l\“ﬁpower control systemillustrating a rel easabl e user

HloNace nodul e accor di ng to one exenplary enbodi nent

¢ . e 3] B . . : ;e
1 19638) ' J¥FEL e T plsdbwiof el ripdhed kR dCBEL ©
mounfingisouier agd tbneckdh aeeordimyecdnatet asmplary mbloditasnt of

.hal f, the serial comrunications interface jack
the '?‘éeégPPacl es and the bottomof the printed circuit

bgabdof10s HiBd18 ke af iisophétvic YRIY beh r@r\{\t%‘?gcrfoﬂtﬂjﬁg%stem

. according to one exenpl ary enpodi e
ilustratingrihie shgital demppratur@ digplay sithnsdretingtoontrols, éhve of

' I ith
syt BT EhERNon® el BER LotineRs b S Rhidne ©
connebs else rﬁfecﬁgé\lv_@@@ﬁﬂé%téﬁééeé ab@fraﬁ@eto&ﬁ@éﬁérﬁgla one

exenpl ary epbodi nent of the invention. [0045] FI 18

embodimendjofthey jnwgnEeNt he user interface nodul e show ng

t ] ' | ; i r

| RO PGS R anaef Safiatio JRyPt dpilef rofifSLo it
ilfustratingrd bottom itfl&fiig ﬁﬁonl&ngecﬁld fos® Wﬁidriting\de?wwinoﬁ

Oui ck- t t and the qui ck-connec
ventielioBorile acRaING e el e BP BB bRAImERi A toe
inveritiginal s between a power | oad and the power controller

according to one exenpl ary enbodi ment of the
i 108A2] on FIG04Jjis an Gonaeric yieaw of a dophalf housing affa power

cont RO AT EP LA Bhu R 3 LSRRt el B APl e
exengsiancémbedingemniufens ivenfigh.ai ni ng cam surface t hat
provi des a coggr essive force to a connector |ever arm

ad08fd] ng FiG. dads abeHpMeisgmeltibieneela tip halkhousing of a
pow% 'ﬂeéﬁ@'f% gglstr?ehﬂﬁﬁgéraﬂgﬂgqhezth fed Sorffi¥if§ tabs R Ibel h&H
the serial communications interface jack receptacles and the bottom of the
printed circuit board hosting the display control electronics according to one
exemplary embodiment of the invention.

[0044] FIG. 17 is an isometric view of another embodiment of the
power control system with a cover positioned on a control system housing in
the absence of a pluggable user interface according to one exemplary
embodiment of the invention.

[0045] FIG. 18 is a side view of the user interface module showing
the communications jacks and the plug interface to a lower half housing
according to one embodiment of the invention.

[0046] FIG. 19 is an isometric view of a quick-connect connector
and the quick-connect receptacle that interfaces the power and control signals
between a power load and the power controller according to one exemplary
embodiment of the invention.

10
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conpressive retaining cam surface according to one

exenpl ary enbodi nent of the invention. [0049] FIG 22
wO20@/1hosogk di agram of a control |l er system andPCTAIS2006/013897

vari ous sub-components for a power controller as

d hed
o IATE s FI 2015 As Bkt A FE AR 6we) 6867 Setem
contralleniliustrating i quiek ewn@éctae@ém@élewm 8 RN dg My Fanﬁ;wand

connectors coupl ed to couplers and secure
its aggRGiAted gcoamrfesaﬁe detainiag cam $tufa0@rthabpmw@e%@ @orrmre@;swe

oro 8 FHBBPIGUE sFHPRIRL 560k DSGHRIEN. Mo Nl e

invedtior(.r) connector suitable for coupling with the
i n

colgL o 16 2 S e 3?3?%?@%%'@35@2%@%@@ fta
combféé%ﬂiel r@'ﬂalnfr@% sii&ce %echri &fe Hdr) %rﬁ‘do%‘%w?
of a po ro

connector coupled to a couplTer r’cont
Ofthﬁllﬂ‘i‘ﬁrﬁl%p hal f of the case renoved in accordance W|th

nt,. of th |nv ion 0053 FI G
§OFIE! 2R B hIPE YieBlarh o DAl rstE e it o

vandus §d’tﬁc@rﬂﬁbh6htsﬁ’6r b%v@?‘&@htr@ﬂ’éﬁé@bé@dnb@cd Ifér@ln 2% as in
showi n e top half of the case but with the | ower

aCCCHQﬂFPC&? wﬁb\%@f@wranalaaf aakedimentiof $ieinvestiphar y
BoT° 18] 2516 AhG AR Viek 38 2 Howe Ker it R wo,

|cate ke e s or ures
conndméorérmrplagistoﬁ&:%l@ﬁ&nmréd' bl §dUpinl pdrtior of th@Wl ng

contiie bR hERCPET fo e ao MM EROaAng ol ryenian.
Or [00%59] 2P HIGC 241i9 A% I%Téﬁﬁﬁne\ﬁ%‘ﬁ%rM%Q@rl\@HfﬁUr conn%ctor

Operating Environment Figure 1 illustrates
suitakds farfcospling with thepowpler apdtsecured by &m eowhrmltmrimmBmQOﬁ

oL 5ot BBl Pl oS RAaR e ™

Prioos2} i MGUdess bIYigS ihRLes SR 6f é%nn&tépéo@ﬂed@o a
106 with process B 104 requiri nglthe heati ng of

couper @fra apwebfa%ﬁroueef Vtog erinal of thepasseremayerip.  Such
acccﬁﬁ@ﬁ&?%ﬂh@nﬁ éSPé?H&aﬁ}a%bBQ.nPérﬂ%ﬁﬁe t2ngaR. | ncl ude, by

exa Stics of
[0053] FIG.26isa s:de isometric view of the connector coupled to

the coupler of the power controller of FIG. 25 showing the top half of the case
but with the lower half removed in accordance with one exemplary
embodiment of the invention.

[0054] Like reference symbols indicate like elements or features
throughout the drawings.

11
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sem conduct or manufacturing process. In this exanple,
the tenperature of process B 104 is nonitored by a

weensanog7aot shown) and the nonitored tenperat BCEUSS006/013897

provided in a sensor signal to a power controller or
tem 108. The power control system
DET%¢£§¢@mtored tenperature and generates
heping5) CoMmhegbliGhiagalesclipfion Wkl !
Euogvv]er to cont rg a héater 111 Y’%Xeﬁ@ Iﬁhgd%gldﬁg
is in n@rvp%y itendeddo lneihther invantion, ath@emczitbsweozretsgmlmauons or
use 0057] A human machine interface (HM) system provi des
or user nonitoring and user intervention to the
control system 108. This can include displaying one or
|ng char acterl stl cs of the control system
QpeiabipgiEnwonmentng, such as keys or
'i‘fé’??ice QU ASFALE: of IE S Brte 4 BBl
systemobrfvwonmemé npe mlphcablecmth ohe parrmnebéthe vﬁmu&x anpl e,
in.a the roc ssh i n Fi this ca
embpficfenta of Fi e BRRE FRRGaHER 01 - o 2Berhal ficeSss foludes
thredl pme@gegg 02, 18 904 @hBL 306 Wit Srodess BH G@Féqeﬁnﬁg
hi gh or Iowtenperature alert indication. El ectronlc
heatpgofoaaiesials prigy tagreeerding twpaicesa G 08. Sudhvanexamplary

man{ffiifto bALelIOh caR iAflyBL 06 L0 F oSS A BaBES 81 oo

semfcohdattoratameifdctidng pesddsachn Mg Ekamplee tiependbérature of
environnent and a securing flange having a surface and

procgg BotU4yisraoritrgd iy §§B§°rdﬂf>§‘é|?°wlﬂ)o€f‘ﬁq gnitaeshngd
temp@aidre %‘S&vﬂ%&‘ﬁh a‘f‘s&%q‘r%;lﬁ{ 5(9% é)id@\?er%brnftr%ﬂ@r or B@wer

securing flange is con coupling 't
contra isystepo M08 nbherpawer ognirolugystem a¢ ¢eivdethet mohhered

el ect ronlc device with less than a turn of th
temiSRsi RGO ETEY eBS eela crntiab SERBISC L whig e n
formBf potterPRS édrtibl aEtt8811 N6 PRI 89ekiréd @mberditi@ or

securing surface and defines an offset therebetween.
temmfetuweaetquramowwaﬁmgured as a unified body made

ol ST 5 AR RaBSHhE ibrrAEY (P RTEIRsTRvES Brier

moni‘t@hﬂg ardlugef Imérventiomto the caHtrstdystens hla@efphub @aﬂdﬁﬂhdéo
a particular type of mounting surface, such havi ng

displaylenns ot more arsriing sharastslinissef the cantrpb@yst{smo&ﬁ
and | Qér ﬁEHPHe@ﬂaltnlsmgg SubRBsheyE AP bLALRE by Raf &xahigis hed

thereby providing the interface to the process operator for monitoring and

modifying temperature control parameters. For example, in a thermal process
as shown in Fig. 1, this can include inputting temperatures or set points and
displaying or producing an in-range indication or a high or low temperature
alert indication.

Electronic Device Mounting Assembly

[0058] In some embodiments, a bracket for mounting an electronic
device in an operating environment has a mounting flange configured for
attachment to a surface within the operating environment and a securing
flange having a surface and one or more securing tabs offset from the surface

12
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nmounting surface by a variety of attachnent or
mounti ng fasteners and/or fastening arrangenents. The

wouowstiiesgsf | ange can be adapted for attachment POY/US2006/013897

strap, a cable tie, a screw, a DIN rail nmount, and a

1. f le, F I th ket
and Bstionsd abR: 7 h AT oF g Srfed T sedubigriabasis o n
configire fd‘r@oﬁ:pliﬁ@@cﬁa%trbsp@@diﬁ? MBUIrRNgPES NS dttafthel tashé
screw, a bo or arivet. I'n other enbodi nents, the

e'ecbb@%ierd@tvi%\ﬁilté leseibian a ferb tirniaf dhe maundingsouplas delativg ta
i . le tie
the SER4AHL AnBe" AR orBefBtiBn BlpRsdE sfotiifodAhd 888 i ng

secuningalinfzeeand defines amoffddttigersbetwesn. THe ieicket dwr be
.enb(_g(gi ment s,. Be bracket can be configured as an
confighy Pa@elwlb%é P Madepfametal Ry aspleslicer MY as a
| I . ; ! ) .
asseRfIE frofn Bty of A The oG ariaer 64 B rdRls) Fet
or cagl lee cuovgidcordhaped .to [adapiio Agdrtiduiaraypy of Muainting isuifage,

such|a Fiinh ¥ seiiue SRt st BRIMOWRMGS EBPsomn  or any
v J0i059] 0N TthHeahe@hting MindB 4N b@%oﬁﬂg@ﬂe@gb;w@ﬁ%\%@ ®&he

in a flexible nmounting position adapte or

moupting putiaee by eqariednehaitadmenicorappunting fastensirs and/or

s ARD AR e Ol Rk L5 Kp ALl Bt
by astrayp| aidapld tie,anstrbar adbidCidilanoani]andeebalt, Brwapef at i on

or, associ ate rocess or functjon. FQr exanple, a .
exanife SEaHETEe, < Brahetrany moynEng sRles frbakachies
the brackett8H Bbunfiid'stiiy& MR ()Wé%ﬁfé: tdrids 8fch 95 a

mounting in close proximty to the heater such that
screwha hodiwer acivet.rolother erabodimendsithe dratket eqo inclddabso

in clpse proximty. Such.a pgwer controller can b
moupfipg s egoCieeRMIG 3 T A s ATt CHIF deoln o
othePeWodiehEtheAsaBk&tEdrthe canfig el ifah bAHdiRGBF ABHESEN to

for selectively providing power to the heater or

the rapunting swdaes. I yelothpoesbodiments: theobracketean bg t abs

configpred s HiHEReh A, BRE ity Ring il teck e s B
DIN chil, enotter elegiamicidevibe housing| agipe sirge, emsh ektersd] fooetion
ofarfo%él on.. I n ot her enbodi ments, one or nore securing

r ?r'ﬁi}trﬁ'éicéjlef@@t in the direction towards the

TOXDROT0 AR B RERAIE L o RBREFH 1O,
moubtingirhanypesitishamstical uhéraomtaly upright, or upside down, or any
variation thereof, for mounting an electronic device in a flexible mounting
position adapted for the particular requirements of the application of the
electronic device. This can be very desirable as it can enable the mounting of
the electronic device in proximity to another electronic device or an operation
or associated process or function. For example, a power controller providing
power to a power load such as a heater, can have the bracket configured for
mounting in close proximity to the heater such that the power controller can
be coupled thereto and also in close proximity. Such a power controller can

be configured with a housing enclosing one or more of a power switch, a
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the same plane as the surface. In sone enbodi nents,

the securing tabs and the securing surface are each
woaondeiiges7ed t 0o engage a portion of a securing BATMUSZW®6/013897

of the nounting coupler and can be configured to

contf R 61 B ey cPagrehttr RIS RN R ey ardE TR ™"

heateeonanotherpopgeiead. of the coupler securing portion of
th nt i % coupl er. [Q062] The nunmber of securing
ta@ﬁgi 65 BT GiffeSERVARY tatsnefdhe securing danepeaaibeg

oﬁs%rf{dhrh@h@@uﬁae%ﬂh i it é'seegﬁﬁaghﬂgﬁgé gpcﬁlagwmgor

a nounting coup ess turn
direcficangprasinag mmgioantua@ﬂalwge endlthe offseiopgrtiongintather up to
a_ful urn, vvherfastvvo secrln S woul d

embBfifets7ons g5 ity s iG G Ediecon one
towd€ ties ARSirRinE FR-InGB N oth@?éﬁlb@ﬁﬁnér'i‘l‘seﬁ}é@édiﬁiﬁ?%ﬁ%@én be

and coupling rotation 1s equal to or lesst
form@zlcpruegp@é%r periphenpohe clrpmler er o%mm@awdtsur[memmt in

e 8 4l 35FHLLO% T 5B SB5-GBALL Rl BT o

the spaiiayrsafaatnedionentconfiguled tBrenyade d pbrt@nC&ta%édwmg
rota |on of | ess than 45 degrees. This |atter

surfaga,ldinReReUntinghcpiier ard can be ceadigread torcantwieoy partion of
I
the SERUPHLMIARE KAGBUR NMWiRE SAAPER MH it 1o

ectroni ¢ device IS connec 0 one or
provide 2 sa‘cuelsg engagemeonofitieicoupleraleatiiing pyriidrgbitthe
operating space. O course additional securing tabs
mou@ﬁﬂgFQHB%é the coupling rotation and are still

Co[uuedy" edl'ﬂé’n@r‘hb\é’r bhddtulring téﬁé’gﬁn e Mﬁgpﬁ@rﬁﬁé‘rt fr?m one

di scl oSure. [0063] In some”enbodi nents assenb
or moge dﬁﬁandIhl@mﬂﬂeepaéhwl@md@slgn@@onelderatmmsdpea a:ouplgwg with

a m@RrGX BT 16t e R R B s Bl gl tab Hhey
enalsittaacduping tum ap sohéadeaviull furf, WhereaiReat se6tl@iring tabs
envi ronnent for nounting the el ectronic devi ce,

wouldenghia @ ¢9Lm1qlge tygine of 13305@99@@@ origss. & pne Pé@fﬁfrﬁdof
oSN Iy 3355 Al ATV U PR IHARF SR o
less ltharc kbouil 20 degaesd bfsamcrthelf preterred Iembmjimenplthmg drbdour

secuffiéiabs et feropblog Haten b calhiepr fassan ebartdd o
deoSEUrA RN BN ARAAENE W o RASRSS ool
rotatiemef \ges dar 4b degreass Ibis/latteuphibogiiment, can provide for a
desired or improved coupling and decoupling of an electronic device wherein
the electronic device is connected to one or more wires or is mounted in a
relatively tight operating space. Of course additional securing tabs can reduce
the coupling rotation and are still considered to be within the scope of the
present disclosure.

[0063] In some embodiments, an assembly for mounting an
electronic device in an operating environment including a bracket and a
coupler. The bracket has a mounting flange configured for attachment to a
surface within the operating environment for mounting the electronic device, a

securing flange with a surface, and a plurality of securing tabs offset from the
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with less than a full turn relative to each other.
[ 0064] The coupler can be configured in any shape and

woamehieosogi ented as a male or fenmal e coupl er teCEUgaYe/013897

an appropriate female or nale oriented nounting

v ' . k b
secttiftitae fact AP kEeibiy BBAM 4 AP T Find 2adte, The,
bracket dlsodnclodes hr otff@épbﬁﬁipmbﬁliﬁ@t@ﬂfduﬂﬂhg_¢IaW'gé'To the

femal e oriented circular cavity for

o
secUTRgATTARE ANLIBRIRY AP TseHasebetngene dhgIcupleris

' ; j Vi C .each
confiiie 6 CRBING 1T cEEifg faibe RNR o, Phe Spb i
flan@ngmprtgacleé:tsamﬁ thehleupterrdre rmgnﬁgmlddﬁr rélé?&@b‘m co%pling

, odi ment s, one . or nmore receiving channels can have
with Z%ssaﬂgpead%@l}\“frh@éaty&ntpi ed‘\?ﬁ"é?}h?br gngagi ng one of the

SCROBANg eSSy EdiPBE LEANGIEIi bRy SHabbdHd ed e

~associated receiving cavity.  I'n this nmanher, upon
oriertrg AgchBraie of farnalemauplartto @hdageancappbpriaterfémale or male

. i an;. aof | | at i to t ket
oriof 84 ¢ i EohyegRet REP sRamkl Tq it Doy ek EEiun ng
confiurediel hanthgea gage richiedediubst seeufing SutfacBiapditde an
inward bias to engage and secure the securing tab and

couplgewatlgike eenfigrrad with coresnanding fernalecarignted cirgwanss]
_ _ ; : : '
caulToP RS B84 FRRing S0 ELot e B T ALobl B °

morareceiving channels ngaiptstetoteauht of the retaiving waiviticddsr ce or
t he housi encl osi ng ,an e] ectronj c devjce. |In other
charHog AHE 1 S SREUTR AtEr o' dhm MR edkeh In OB at ec
embbbiniérits 2onEbrRidre '?éé‘ei?iﬁ?j 'cﬁ‘énﬁ@fésda'ﬁ%a?\}écgn ﬁﬁﬁféﬁl Hhfhce
into an outer surface of a plastic case or Rousi ng.
configuosd foriengeging end ofithessaasiring tabs nbendhsenedhand gotated

. | I, [ . ti [ t o |
wit ) 58 SR Bl o TR B Bt
the Israketemtethe, caupler fHdea satativn Pt dlthlar RIMRENS the
encl osing the electronic device to the attached

bracke’ agacuring dab of thsbiacketisryarsey theneiogiuing chanmal @nidon
enofies g ANl B B b4k B AR Sho e
the sefoairihg datk andtherefaredtalseeuts thethraoketitoaheeonpleng sl eeve

molMBEhg 41 ST MEbRARIPN NS SaMBlET g cemiauTa ot 2
laseh it 1RSI A SR S5POBLOTRL o Sl
with an electronic device or the housing enclosing an electronic device. In
other embodiments, the coupler can be defined or integrated within an
electronic device housing such as molded into an outer surface of a plastic
case or housing.

[0066] In some émbodiments, a method of mounting an electronic
device in an operating environment includes attaching a bracket to a surface
within the operating environment, and releasably coupling a housing
enclosing the electronic device to the attached bracket, the releasably
coupling including a rotation of the housing relative to the attached bracket of
less than a full turn. This can also include attaching the bracket with a cable

tie through a mounting sleeve of the bracket and securing the cable tie about
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rail attachment or attaching the bracket with one or

nore screws, bolts or rivets. [0067] Referring nowto
weOi2006/120878 power control system 200 il | ustrat eBCDWS2006/013897

exenpl ary enbodi nent of an el ectroni c device nounting

a mEgFRG sl P mikrafng SPUTRRBsEl Jettin i guers |
otheﬁ%ﬁfﬁdd}ﬁeﬁi’saﬂ@ﬁ'\em camifdide m@‘g&: SYERRES ﬁ%rg PIN

he nDuntln? coupler 204 1s I ntegrate nto a usi ng

rail aiwémm oH R tanl@ng dhe boacked withrene2ormanel stresvsa bolis ok er

rivet%avi ty 218 for receiving a portion of the nounting
racket 206. It should be understood that in other

entods7fentRafetring N6W RS Fip 2 auidvesr ctidrot agabm 200

configured as a segarate non-integrated fixture
'l'us%@team@&@mmawrm pdmer&mf@nc@ﬂgtmmdemcedewwg or

asséFF’?HI tHeRh mgt Boftr&l JL%’H%Z??Wlﬁ'\ea h‘fbﬁﬂn@%‘?ﬁ@@r%4

env ron Por t roni c devi ce mount i ng
configuaet éar reasablyaapling to @ mounting bra&kp’oZ(D@ dn this t he
nnent n whi ¢ c .devi ce

exerf BRI EMRGTRSN, B ey SO Er 208 i5intesraden fnthaiausing

bas@mmrolrrme SN Ihegsm@vzozaaﬁ@nbs%rc&mﬁdm 238%of S
enabl ed by the flexibility of nount | ng bracket 206

receiing atporiion ef thegnpunting Waqket 266 nlbammld decungaretoogdhat

o B T eS0T S BB

sep@r'at@hm-uﬂe?raltéd fixtagd afiachdbié ¢o ahy lelectivmid tor@panssical €
mounting of the el ectronic device when coupl ed. EOO68]

devieg feryaolniingihgrslectioniaideviee toranrprerating epvirgmment fay the
elecﬁ'BHﬁl CFJVI&O‘l’h'egp{'}?@ﬁﬁé?HFa%@ewé@ id Qﬁa\ﬁ}ga gé WY& BYporitéh

aving a plur receéiving ca
of thpamarammdn\ammemma wdﬂcln thed electbnichuzvicalisldessired \to bg

ach re 220 is conf,igured for
moubfih, TV G Tigh DeGEnreh reatroume P Ha »@@w@@@en*r%
posxﬂBH nérid"ﬁ é?'fé‘bllgoe!’) Wfléﬂﬁﬂht}ﬁ@ﬁhé nﬁ@t‘ffﬁfﬂ "tg'ae
ctur i ti1onal

fined by a securing str the
mters@wmmggvﬁthf@nrmbum caluplehzomd&mmmemahg@oupleaa@mamd

moulhh PResERah R oB5B0u0aRGBE L REnoME: 204 hEb ol

simpl6 @iseemtsrabtiors Whna eltill 2AduAng! aaeclks RloupBAY lof fite BlecirafR
229 on the exterior of the coupler 204 opposite to the

deviggpthengpupiechnel 222.

[0068] In the exemplary embodiment of Fig. 2, the mounting coupler
204 is configured with the coupler cavity 218 having a plurality of receiving
cavities 220 positioned about the perimeter of the coupler cavity 218. Each
receiving cavity 220 is configured for receiving a tab 306 of the mounting
bracket 206. The mounting coupler 204 includes a securing channel 222
defined by a securing structure 228. Additionally, the securing channel 222
can include a beveled or angled portion 224 to aid in receiving the tab 306
into the securing channel 222. A securing portion is defined by the securing
channel 222 and an outer securing surface 229 on the exterior of the coupler
204 opposite to the securing channel 222.

[0069] The mounting bracket 206 includes an interlocking portion
305 that includes the tabs 306 and an engaging surface 302. The tabs 306
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[ 0069] The nounting bracket 206 includes an

i nterl ocking portion 305 that includes the tabs 306
wandeanogagagi ng surface 302. The tabs 306and POE/US2006/013897

engagi ng surface 302 are adapted such that the tabs

and G50 ey sLFEG: 507 e sHHBIeEE R RE SR 9 & Ehe
recelvedriby the recaivife caRft§ 218 #nd, apinviethtitint ¢fithe hiduritipgur | ng
channel s 222. Upon the securing rotation, the securing

coupler 2(¢4 apd/op e meunting brgckat206eaia fasgivedawithin txo seeuring
. . _ t
charlyfs 598 060 RHEL Al PoToltich, BRP AR I8 hétied
by thmsasrto Ljrim;g di'rl?mbegzztaﬁd tioe sbellmnrgdsmﬂfa@ ztww %cgg@dbetween
n Flg. . <2z, e 1 1 OCKI N ortion S a
the t[eg? §?)}5£nds%m fl&‘éu'%@ﬁe Séﬁtf&ﬁrﬁlavé%eﬁmgatr@rmoynms in
ﬁm%%' itbepal ly, it should b
bracS%%}Ze??%t 00 tﬁgwﬁ?ﬁgﬂﬁ%@??l u)s(trlat ez gﬁbodi ﬁent
r ef00F6] s tinEignduthe injeriankingpotion 306 isg cimutdresirumturehe
but GEEhaYE sfis i tBe RS in Siel Sribe filnka Akaaya K Shoutd
be uRdEIStERITETH wWhilg tlb@ilmgtra?édeembed%é}ﬂrreﬁ@a_e%éfﬁmﬁutihggl .

mount i ng. bracket 206 can be configured with the fe

coupieicd4 PRigadaoUntpd sicthetrlestiutic deyiceand keing afemwte Bad
the FRUPAILERM 406 bORGTRR AR 1 BRHAEN hirnthi b

being maile| mcdthegembotineentsfthé htoumingtbragkdt208kedn BH6 can
fermtee and the inter|ocking portion of the

be le o . .
confidgied it t_[!% ipnale reeavighepdtyraifine mPURkIesouniensd4 can
be cAhfigured %itmehﬁ%ﬁ&ﬁig@aﬁ&%ﬁﬁﬁe'ﬁﬂn@ 'tﬁkgs%eﬁéqbfv‘th he
operating environment in a variety of manners and with
present/distlesyrenfe.grplinet integloickingupation of thenmonntimg brackek 206

06 i,ncl udes, a nt.i base 301 th is offset from
can B2 thafB s e et e PSS, aioh 6F the QiR fovBleR o
204 tan begeaubi maleyf the electronic device and to create

an of fset space between the engagi ng structure 305 and

t hOOFdlint iThe meadetirgphrackgha0s kan eubiingnveithintthe

opsrBl KRBt by o By B BBt
fixturasu ThemgolmtagkatcREIR 0sinchriesdapiotmtihg bas® B0t that eSi Ng
rivets, qr simlar attachnent fixtures

Offseiff"rogfﬂ\m@*eo&%ﬁég FEHEL® agﬁ&ye%n offertRartiontp aid in e
o 19 86T Al A ) SECLLER O IRYs Bifcen g
engaging structure 305 and the mounting base 301, and therefore between
the electronic device and the surface or structure on which the mounting
bracket 206 is attached. The mounting bracket 206 can be adapted for
mounting using screws, bolts, rivets, or similar attachment fixtures by one or
more mounting holes 210 defined by the mounting bracket 206. In other
embodiments, the mounting bracket 206 can include one or more mounting
sleeves 212 for receiving and securing a mounting cable or cable tie (not
shown). In various other embodiments, as illustrated by way of additional
example in Figs. 11 and 12, the mounting bracket 206 can be adapted for
mounting via a DIN Rail fixture as in Fig. 11 or to an electronic panel as in Fig.
12.
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sl eeves 212 for receiving and securing a nounting

cable or cable tie (not shown). In various other
wentmdileest s, as illustrated by way of additi orair/us2006/013897

exanpl e in Figs. 11 and 12, the nounting bracket 206

078 el B b BT Aol e

206 dré é&ﬂl@&}e@ﬁf‘w@{\h&rk tb evgAgE Hrid oAt Plecsle 2Pshiedevice
nmounting bracket 206 are configured to inter-work to

with asgegEnd fefafien of th%S@Kéé@%ﬁhﬁ@ B tien.Jp 8AM securi ng
embé@hﬁe&{tﬁ&ﬂ@&ér{‘ﬁe 4b6t é)({) udl ‘f(gﬁr té%@r{h L4bb dedrde rdtghéﬁ’ms

'S can to or “les
for eié}ap@mraaeenmbdtmm heving mxeewtéhs 306 and ¢reecteceining

CavitERPIT | GG TaROUIERE S SNAWTS Uk . 2ot CLpng (gtion
can ﬁfﬁ%hf‘@c&]ﬁ&ttéb'r 53RN I%%ogpg WuaRBHRIm i 9o dégﬁéés Whare

uarter turn or egrees where th enDuntlng
the rbmmikg bizeRet266 hasifourdalss 306 a@ddhehnowﬁm ¢auplerhgs er

f. t 220, Cf
four FEFRiYiB8 GaUBFR 20 PY CPHseart KABndOghOrL R Ten IELELREYT
mord 8PRs3MnABlsIof ¢ahs/B0W afid Yeddiging BANitiRaRA0ecaH bé utkzbd
and provide a different securing rotational anmount and

and pravide pdlifigrent sequiinggetaiionst ameantiaad stk bevithim thesscane

rther exanples, Figs. 3-6 illustrate
Ofthg%%cgrsel% views of a nounting bracket 206 that are

CojonTs} ofBymap gtiiendxampiss, Fige| S lustiats differands,
views s MoupBE peskr 23 LtHare CAERBIE gL And SEcHng
elecf?gﬁ icRRfces Eh?ﬁ'?ﬁyge e?%oﬂﬁ&ﬁ&st fﬁ%pérﬁﬁn% bﬁ@iﬂﬁ\rﬁ@ﬁts%ﬂ!&h

aptations o e Tigures are onl
as peocasping systersh indleding théral @measpea hpuhh he n@tedsih@ﬁoe

o Ierren atign.as o '
the nsareraL ropaa S5 9l Eon Bt B 87 sfiBUndF i B ,
exarfipRoshdERGul8Tnot be doRsued o mitdtsadcopetoriimplaretativg as
mounting holes 210 for nounting the bracket 206 on a

othegapph@ailmzmawmlarer@tbeéﬁémew@ms .shown) . The nounti ng

of PR, 7 IR IO SR PiER By MR he Flod g,

brackeB20® urm‘lt@cvesimcanioeyitlm helesr&tQ for Theurdingeatbe rbgadwtmﬁe)n
302, shown as a circ

a sufiahe AAdovi aastoBet a1t SO y t%&%@nﬁﬁg %Tﬁ@&% 2D8 Hifudes
engdPhg stRGle 402 AR FHsBERbAT a BRUNIFY B SPPEYBRDfset
portion 303 to provide a keying element. The engaging surface 302, shown as
a circle but that can be of any shape, can have sector extensions by the
engaging surface 302, each defining a sector gap 304 therebetween.
Attached to the engaging surface 302 are four securing tabs 306 dimensioned
that can have a greater, equal to or lesser radial size than the sector gaps
304. The combination of the tabs 306 that are offset from the engaging
surface 302 and the surface 302 serve as a keying lock for the coupler 214
such that when the keying interfaces of the coupler 214 are aligned with the
securing tabs 306 and pressed against the engaging surface 302, the
controller 200 or the housing 202 can be rotated relative to the bracket 206 to
lock the controller 200 to the mounting bracket 206. In this particular
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Attached to the engagi ng surface 302 are four securing
tabs 306 di nensioned that can have a greater, equal to

wonodeasezg radi al size than the sector gaps 302CT/TIS2006/013897
conbi nation of the tabs 306 that are offset fromthe

f 302
emiHAENE o o o . Blnk Foialh SRR ae Rigrerinh
degkens sfgotatioardsipestaps 30Bare @pated a?-@é c@b@e@k)bgi%ﬁ's W' th

t he securing tabs 306 and pressed agai nst the engagi ng

Howgyer dp otherembadinenis, iaheas one have pnév mabﬁg%%ﬂ@a@ad
{
180 R p Bt bE oS (s 308 MpLEd T80 uebifod Boarlify Wi of

exaqm*@iet itioes reoeiing i neklocking hretation thay be alifferent & 8ditable for

s e B B2 R o e i e

fewdloNE)8Es thdh Hcadtusivaa gg&élﬁ% betlglet g 88 HQ@(YL&{V@Q&MS

two tabs 306 spaced 180 grees apart or ree
306306 spaced 120 degrees apart, by way of exan‘pl e, the

i ff, i
suliinsie F0s CER0 el B s S En Sedhas dHee Fousing
7oomaumg AYinegrates idugting lcatipep (ﬁﬁh RechiplEeed). Fhgl'7e8%n
than the actual radial spacing between two consecutlve

isometHs visyeof thedewer halof te AnesiBg 208 forian wlastronix device
suct S SO IREE, MUK 104 5 U

ambierd et mlromlla;tum/\fomfcogmg thudﬁall dlectrortibs ahd LwtnﬁélctF)GZ

£ | ect as a .power controller
cavilf oP Poicriet Sufes 746 i Spepmarodiub eANe Faes farcatipiing
to eRER A —YsRhis §uéH35§ ?n WP cbRIuGBH, 'ca&rﬁmcgﬁéﬁ?g?ductors,

el ectroni cs and ector cavitles or connec _
and sg0sel @ssigngs Qdmecmsdnﬁbﬁa&mnudawemnbodmﬁm theupbumnting

coulfy 78k 4 A arNE el s R8st B SRy posiioned
on th® bbﬂ@ﬁﬁlﬁfaderbftthe?ro@éﬁlﬁmisﬁﬁdmﬂbm’é Pfﬁﬁhtmg%uﬁmmbmg

coupler 204 is integrally fornmed by | ower housin

conf@f@@ fRrcaURjing ysth a salational mteeslopbngamesfapea?@é tbat ishe
adap@Fbr R o HGundHIeLARRES S0eh BBl Sng Bihcket 2087 ng

301 mstshofz\ma tie&xahytles of E@aatesd for receiving a nounting
B . Biiech B2 o viu hiSt Simpcnoregumblcgaian andop

flxtulé% ﬁ@)‘IQ ggbgﬁdl{ggtdaé‘g génﬁlg? %%ﬁaéﬁﬁ%ﬁ@%léﬂ%i ﬂoéh%%‘?vn?@ 2
moungogibvacikgt 206, or a portlon thereof. Figure 9 is a IengthW|se side view
of the lower housing 702 illustrating its compact dimensions, the ventilation
ports 704 and the side connector cavity 706 configured to accommodate a
mini-jack connector on a printed circuit board. Figure 10 is a side end view
further illustrating the ventilation ports 704.

[0077] Figures 11 and 12 are side views of two other
implementations for mounting brackets. Fig. 11 illustrates an electronic device
mounting assembly 1100 configured with a DIN rail 1102 implementation of
the mounting bracket 206 and the mounting of the power control system 202
on a DIN rail 1102 according to another embodiment of the invention. FIG. 12

illustrates an electronic device mounting assembly 1200 showing a side view
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nmounting bracket 206, or a portion thereof. Figure 9

is a lengthw se side view of the | ower housing 702
wOhkbassitiosagi ng i ts conpact di mensions, the vent PCaISLW6/013897

ports 704 and the side connector cavity 706 configured

82 BRI e 6 B el or

moulnhhglfﬁﬁé pb\lvégcér‘itﬁal\@@iém QUQth Q%hél V0% of ;9&751] Fi gures

and 12 are side views of two other inplenentations
arranwmﬁﬁmqung ta&pether emiodimeni pf thet inygriiorn
el ectroni c device nounting assenbly 1100 confi gured
with a DIN rail 1102 inplenentation of the nmounting
Power &okébl 8@&eand t he nounting of the power contro

sy t 202 on a DIN rail 1102 acg¢ordi ng to anot her
% BPWEhECHHRISYEISSR aceprding to ¢S §XeWRIAY an

emb%hﬁﬁéﬁm't ﬁﬁé@eﬁ%di&aﬁmr@%ae%%%m@é eggé%oscm%&q

de view | lustrating a panel nount |'erent ati on
prematurmbnluwni & therbrad fles c@ﬂelrfeerItannatheajet aerd fweveby

elimfiEiah Jur Be0 S et RoSemerire Bomadiee G gan

occurWiRsH high-prE6esy tehisrafire %é&lﬁémé&@@(boée RIVRiseCeNt 1 Ol
system accordin 8 to one exenplary enbodi ment of the

temrmr@%m ﬂ'tﬁt§’@lg theh@éema,bmaa@als;ﬂémetfusgweebm totthe

v B o598 ST, BB e bl

and ﬂtsabhn@’thmmalmuéadmmmmfodess eHighi feriperatane pessesswhen
rocess tenperature requirenents expose the fuse

tran%leg r AR PR UShgRsRRIgRaY 8ISeHRONIRER AR PremaRe dharmy!
fuselARubUSithiR YIS hihfde to the point that the heater unit

opens prematurely, rendering the heater inoperable and
di [19] ng In lveereambibdiotantj angopeo cesisol syistem Masmecmtmller

nou B8R bRNEE S e alsboRer e GaRrotEr RaREnGh o n
selebiglf 9%\ﬁ9dlng [PBWE IFronh atva B pPy R poﬂepﬁi‘&%f A@Iﬂﬂﬁérm
system has control l er housing 'with power sw tch

suchyps p@@é@ymnﬁrmta@ disposed wﬁhlmtmscpqw@roﬂler heusipg@ndds y

confl i S W BIEL R PAE RABP Y rdhaheB Rt
hmlt\/\AtdmIntrotlétesm dispbsed hithii the controller houdingandds f or
roviding a limt switching functigon in response to a

configyred fy1 PNiioling. one ebAreOPerations A1t dae aPRipIsy@tam: g is
in corftRast BNEXiStiA S SyBHR N el Initer is deployed as a separate and

distinct component from the power switch and controller. Additionally, in some
embodiments, a user interface module can be mounted on or within the
controller housing for displaying parameters or messages to a user and to
receiving inputs from the user, such as user specified threshold limits,
selection of a sensor type, or selection of a power switch control profile.

[0080] The controller housing includes a case with an internal cavity
for receiving and enclosing the power switch, the limiter and the controller
therein. The controller housing generally can include thermal venting ports
positioned about the periphery of the controller housing to enable ambient
airflow through the thermal venting ports and about the limiter and power
switch within the controller housing.
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configured for controlling one or nore operations of
the control system This is in contrast to existing

weysisanes7shere the limter is deployed as a separaisenn/013897

and di stinct conponent fromthe power sw tch and

co | er i ti is,n _sone enhodinents,. a yser

o fHde] o Refaftite MR Ed, g B8 SaRiHe of FrpntiolysIEm or
contesiiel 13004 illastraieddariddincllider! AisEinRMRERISSEMBY 1302

nmessages to a user and to receiving inputs fromthe

havipg gruses irtpriase foesingfedd3 ¢anneckadtond cantreliarinousing 1304.

The BELERGS RO BRIPRIncliéR s bR EhipiuRbaf R fog
the electromie componeatshdiseanthendinr Tiad convoller Housinge T304/ hag
and encl. osi the limter, and the

h i tch, , .
CONNEGHRI GINGS ?@%@?&%é@'é&qlﬁ@'ﬁﬁennm%d@@ﬁ@m%ﬁw
coupiér dr&dnitéetdrianas! sd’cﬁ{‘ﬁ gg\nﬁ@&wiﬁzﬁggﬁg ﬁggf&@%@ut the

peri phery of the contro ousi ng e anbi ent
trademark oflMolexd gghnedter, ttd acititatesa guickecqnoectaneh dissbanect of

[ i d ffch withi h tral
the AeiroriclGadR B AeueRt? ko slishraa hegterolien it perts
or cutbuts T@NhFOprovitRHEMtve be&bhT Sortieh t%_%&ﬂ/idiégbhh!é%f at ed
and includes a user interface assenbly 1302 having a

facilitafing thet@iculadionid @agbigntiain® eeelribe electionics hairsedovithin

the &QHI%HEF1§§6)4' The housi ngs 1303 and 1304 function as
protective environmental shells for the electronic
cofa0@2¢ nt Aduitichedly | toedidiim motintingwitthe cortrollkr US00dn 1RO 4

oner 3 SPURGHEED 6K ek Gt AR i o v
staqfey e SeUys BapinteR oISl b hlbingo

mouhtiog bracket (rotghiowin) bouh ae desaribediabowa by wtayodf extaenple.
po ontrol cables to .a ¢ | ed | oad. such as a
P elfteT Vi o<fiRyR" pbieiBa iRt S6a 82 inieiies Brmblyc
1302 Bsédatedtthorswi®! thrRISPinRILR Sife Bofmbed §ishiar status
f aci Iltathr;% the circulation of anmbient air to cool
¢

indiogfiersel 346 easige e chisuprewids 2 Hifferemtcopasations! istatus sbthe
pouk Rl s0hoEE) L, B AT LTy T com
indicadiné of bhesutpuiusfitheg cdB3BélleralBo0N @l sedendivisial staats reliedon
130 848 beg(HEREP B 4t Retorarots o apET SAAn Sih@coprPen T 300,
anc S04t 1Y A 0 PEL ER RS ol it
rangerm‘ro’spﬁraﬂ'rqn cttheaiohiroilec13@@ oreamotirerramizodimens | arsaatives
red colored LED can be used to visually indicate a high or low temperature
alert or may be a flashing red LED signal. A second steady state active amber
LED can serve as a visual indication of an in-range temperature operation.
The third LED can be of a green color to indicate that the controller 1300 is
actively supplying input power to its associated heater. Thus, when the power
controller 1300 is not providing power to the heater, the green LED is inactive.
[0084] More or fewer visual status indicators 1308, such as lights or
LEDs, can have one or more colors indicative of a different status of the
power controller 1300. The visual indicators 1308 can be programmed or

wired to be indicative of any desired controller functionality or status. In
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i ndicators 1308 configured to provide a different
operational status of the power controller 1300. For

wexersphies7sa first visual status indicator 1308PCauskme/013897
i ndicative of an output of the controller 1300, a

anof3F ERbohmERt 47 EANEleS Shsbly UntahneRatusrudh s EDST
are détfiiguredieb Aagitd providetan indlicition dfMRE fdrlity éﬁ&’%Pééﬂc be
i ndi catlve of an exceeded range of operation o

contriler Mathinea sesies of cantiplisrs é‘ﬂth@hﬁdum%ﬁﬂ facility. ddwei fw@h:]rmof
thesp tdibators Eoh ERn 1R b dopttiter Yol Bofeltd '

identifygtsalf, ag recsivad fmt‘readarnsteib@e:aﬂbhalesy%té)ﬁr Inlszlehcan
di cation an in-ran

embf’a%é?tgf ﬂ%@ﬁhﬁﬁ?%‘?rﬁgﬂg SY$iem ¢An cP'P_E"[ih@aﬁﬁjO%@S%Pf A green
conth?ieanHerg@é#‘ & Ab&nih Wg?fElj F% oRESE é@ gl e‘hed@EQm" )Stoaé#h\fel y

supplyi I nput TS B 'at ed” heat’er
operatiens paesqmnérn Iooatlrig)theeccont@ﬂier |&m’mapmroahonls regp yirevesaich

contfdliof 1300 %61-E! g idfePhEF A crrulay GoutBionifartncn. bineght <

cased), the-liser intfavavasseRtblPn 30R b coftreNst 13@}@) &l bé’ %oﬁif gu"lfed
different status of the power controller 130

with gnsadio pHERW sleyics (ngbshewin) fige ppviding raneaudio nmﬁ@ttlcxmor

ol SOMNE BB TR R MO

embddisperaty, thescaitralledi 860 and/or $hee hsasintdr2e @gsembly 1302

can BRannRgyeshwih asaeior EdRsfivadin Eoduls tnok showel Fagae of

gené?rﬁﬂﬁé al éy%fén%érﬁ‘tiﬁ&aﬁoﬁ? &@‘ﬁﬁ?ér lfn%‘ébé\%é t)Sver Tthe ddtgshi ng of

hesé i ndicators can I'n respons o0 a controller
commmaiiongn&rfe@mest to identify itself, as received

f | t i ts,
N TR R @ﬁearpwwgusw@te?“”é’i'@?é@ssa
1303 6anh b@ldf%nap’atttsrzeqaaf cdh bé @8RilyehdulAked ﬁﬁmaﬁsra(tlﬁg%r
her e | am to assi st oper ati ons per sonnel

proceggingiaiga plﬁsed@rthe oower loagl tier dpstaneaatthe ngwee qgmreller

coul@%ﬁé\f :&[e)bﬂlbll gs\;\’lgptot h@g giegﬁgrg Wat;ﬂg%ggééﬁg sP¥%em.

[n stichtaay éppl&aimea‘@omph%@&t@grampbwéf eonticiRP 1380 d2@
conﬂ&red th_an audi o out put device (not shown) for

incluge A Uise'o SHeh AR sATERineKen, Ganberlacad vy near
a heétu@@éiemé‘nﬂ PPRRPE rte%tlw%o fiie 1@6%9?%) fr)éo?kgller

her enbodi nents, cont e user
1300 naree vagcdeparuhing by tlléioaweadeb\tery sequicementsyas s known to

tnos§ SR AL L 504 SRR BePhmeb e S3PR Bofoe
1304M&$ altbeal @tetnally defined shape defining an external maximum
dimensions defining a volume of less than or equal to about 24 cubic inches.
For example, in one implemented embodiment, an exemplary power controller
1300, as shown in Fig. 2, has the dimension in inches of 3.496 x 1.582 x
2.196 without a mounting bracket. As will also be discussed, the power
controller 1300 can also include a user interface assembly 1302 having a user
interface housing 1303. In such embodiments, one exemplary embodiment
can have dimensions in inches of 3.496 x 2.503 x 2.196. Of course, it should
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communi cation interface. [0085] The controller housing

1304 and/or user interface housing 1303 can be of
woanpAaces’si ze that can be easily nounted in anPCT/US2006/013897

operating or processing area close to the power | oad.
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somi, sEPHRAGmBN e i srcon oS oo oG 0P Heng piyragly
of teH‘lﬁ)%I‘é?tHFe SighBIgrbmca Plurlite bf tefsperatirealensohs Adiditionatipdn

the power “control ler 1300 can also include a user. .
some msti-fcauples esabadipentpoacheouriercan be plrcodgddo aid in

housi '
e TR shiE £ U R RS TEObGr A0 SOl S er are
colog?cﬁdéﬂ tdo iAditafe okl as?.rf 'Enﬁut toupienand bae @msdar sutputi colpler.
er di nensions an I N
In ornEmBeRIMoTie U0 1Ust GEHIAT GOl R IROCEBB s BRIgyEed 8¢ an
inpqurSﬁFé‘@oWe? %})9?&& Q‘he[%ﬁb gb[]p%?@; 8 brRAfe FRatis t he
power - control systemincludes a first coupler
confiyunéd gerandodtput toes dieaien@npaneengarom a power sour ce and

ol oadf SPreAEREATE See Carfionét fofSing (el cf diss
be ci%ﬁgédlr%_rt@?aéiﬁlfaté’ (R b Mibrioft HyPattahedeoradarped tomadctor

cative of an alarm condition of the system and/or .
to ondof tecenuplersupltbe hassicepsaing @avmm?ebtﬁﬁﬁ ﬁgg%?méed n

te rature si | .
O B R e
thatrefhgragé$ t@Qpcﬂ’fti@ItI of g b(?nr&fct(branm atserteddnipraceupleoof the
| of tenper . iti '
conkle a0 AToon ChisorFEREE S SRR ] aer
oso SR £ Py bpecine i od ol
tempetaturesoded to indicate one as an input coupler and

oncizooag,z;]an 'PIlIJé %%Eve?%v\ﬁtlcﬁr(hot shown) can be any type of switch

capable of selectively providing a portion of the received power to a power
load. This can include a contactor, a relay, a solid state device, a knife switch,
a mercury switch, and a cam switch, by way of example. Additionally, in some
embodiments additional circuitry or functionality can be included to aid in the
switching function. For example, where the power switch includes a relay, the
power control unit or the controller therein can include an arc reduction relay
control circuit or function for controlling arcing across contact points of the

relay.
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In one enbodi nent, the first coupler is colored black

and is configured as an input froma power source. The
weeewndosogupl er i s colored white and i s confi gerCEWSABG6/013897

an output to a heater and a sensor. [0087] In sone

CoRBSET cofinis 1. flB " Bha CRE e Rasievind B RalioNaa
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har sh  operati ng envi ronnent his i s described In

the lypigert by saree gmbastiments, lone Qratmth ot thedeowersgwitetyand the

i85 B -SR03 Ry RDIRRF PR

of thewwhtrolitein $36W cases e @MBUth chhensload adeparater ddidrol
that often wears out after use or is susceptible to

C'rc'-t'tr@'ﬂfﬁi;%??%ﬁ'émcélq%g envi ronment, such as hi gh
te tug m@n r an
bema@??tygggg?{esw tc lcatgl’b “ t@%@c‘élavé y prow
procasmrralnd:mneoiory Iamdraahmﬁxr@svmt:ﬂmr denn@e foowiscdnoadting ths
de,a cont act E’lld state

powgiERrobBlec Mgt iy ot ites i oder aad: Fah axamplerthe
limit 8Witch ltanbe dve Hanfeed F@k§ or AERd 5188 Adihy cohfig®@tRo o

enbodi ments additional circuitry or functl onality an
in resﬁonsﬁ:tquédlnmbtmehcpld alwetosx}waeclmragp@mtq acharge in a

sondZFI B e ki P Ik SR U, £rdSielfo o b

limitem Thedienitewicic car decidupled Béfeve 6PaftE0thePdwWet switdh. The
function for controlling arcing across contact points

limit daregheld,cange poy sopwiynrdesird thigshelsl ofanyioprratig be
parafrﬁé?&i 24itidh faotg @”HEE{SHW& A de\ﬁ"{’ d ﬁ\%ﬁeofzopf?\%’iéﬁ 'ﬂ'ﬁs Of

e power contro I ncl ower SWI
could lireclhdera ttemperatusy reepresbom, ﬂdTll]‘Bldlt}D,l’E?ﬂOW antl la t(rhet he
limter can be configured to

ov%/e swit ch_and t@e
parag-éq B OYWRY OLPXAMBE: power to the | oad i ndependent  of
t hp oAt I aihe8fowdcsiifdief 2366 caR R éHnﬂBGFéH F@é‘to‘ré‘ ghyde

a separ ate control circuit or processor functi on.
operpipwih one aranereeusridiefinabls threshald fimitey suenas adiigihl émit

anc B5E BB TE B3 R BT LY N Behofl bbbt Gy
smgl@qymier(wmw@ hrﬁi‘ﬂltﬂirebﬁokihm ﬂﬁé/\ﬁfanh@a% varsty of difftirent t he
limt switch can be a nechanical relay or solid state

safefylirgly funsliong or egeratianis<an be pedpvrrdby the iagle limniter
basddMi5o8p&rafiBHal & So@EEsihg ne8ILCMNE chR dsd B8 W gtdled with

the power switch and the controller for the power switch to provide

programmable profiles for a plurality of operating processes and functions.
The limit thresholds can be preprogrammed or can be input by a local or
remote user interface. As will be discussed, in one embodiment, a detachable
user interface module may be coupled to the control unit that enables a user
to input or select one or more of the controller functions, as well as selecting
one or more limit thresholds. In other embodiments, the limiter can be
configured to be operative in response to a signal received from the controller
or from a remote operational system via a communication facility or link.

[0092] A user interface or user interface module can be configured
as described in more detail below. But can be configured to inter-work with
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sensed tenperature relative to the limt threshold and
upon a recycling of the [imter. The limt switch can

woeowaugd7ed before or after the power sw tch. POEUSRWEN13897

t hreshol d can be any known or desired threshold of any
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modualeswitibthe ethegcampdnentstofithe cpotrer systérnchs aoted, libe user

interfi 38 e Gt S oioptaw CSLSi, 2§ digith afrligy Gnecaramats weer
inputheekasiemsBUEh g 1Gid0RNButidhe Hy' \mﬁ of éi‘(ﬁ’ﬁb@ andGHe de
preprogramed or can be input by | ocal or renote

mor%%ﬁa GampEunigation idedaces fos C@mu&@étuon with@nheecond power

contEFRANERFOLan RRSRRAHEH oty ThriPoEli@Td RRE & ©°

include Memit;sﬂioelme iolln’s'emotiomrltrr pravidd Securerictess &)l' the Ltlser

. wel | as selecting one or nore |ini

lnter{aftzl;g g‘m&é)yaqs HS&t Pleyia @%QEYWT%@UWWOWW@PGC an be
Cqoboapr ed’hb%ohﬁgﬁ%ﬁL :ﬁdofffré hl%orkf‘ée&ﬂ%%ré@ \Afi'tché A08httable

received fromt r or froma reno
paramederssuabres aspyeetemp@rawreommmoma@mmd agsteirt hamng a

Link. . [009 f terf I
buit r &= BBAf ik Sel iz S Babbiet 1eing' e FogmBar t
provnBétth%afOnEl%rPBy‘Eb@tlﬂélﬁﬁ’g H‘Ra lifAitEF oMBEKiniitih G FltRctiRAVIRT

controller to Frow human machi ne interface to the

combipatienywitarcongpellingdae meﬁ@waumi relap or other| ammy;echsafatwe

il RO G B G B AL Bl Ve

via thenusgyr iaterfhcerdnal theeeforntam plevent itk tdqeuremﬁrft @d)ﬂ é?fuse
housi % in song erﬁgdl nent s, the user interf
replagsRAnt andfpr apsAINGoP! tBe naericagtrafier T30 whiehvis reavireg by
red for rel easabl e coupling of the user
Othefﬁéﬁ'?gbe nodul e fromthe controller housing and
pr[6004] ngAaotrtar@azgatﬂlm'quraMr rersbtinge facilitateld by the

contigi 13 a80 yeof ntSiEtss Frrerabiiiale otuBrBle arttiumast of
the present disclosure includes a low temperature alarm (LTA) value limit
function. A low temperature alarm may be required within a process system to
provide freeze protection or notification to operators that process conditions
are below a limit value where condensation of fluid material may occur,
resulting in clogging of media transfer devices (e.qg., pipes). The power
controller can be configured to permit the re-setting of a LTA value via push
button keys of the user interface by controller software. The programmed
inputs being reset in this example include the lower and upper temperature
bounds for the process under control. These limits can be reset by the user
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interface can include a display, such as a digital
di spl ay, one or nore user input nmechani sns such as

wenoiss o8t t ons, by way of exanple, and one or PaDAUS2006/013897

data conmmuni cation interfaces for communication with a

ith GRS Gl e dtBe S lifie BT Both RirayShrg"
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mechani cal er approved s
preseny inv@ntiam pger@omasrtbase {initptiorseby peowdungreadmhat opaerator
the user interface and therefore

cont?oigpoe{e%\?gﬁﬁnvﬁlle&qergé{? $8nent for a fuse repl acenment

anfe0es] opew ndtedfabole, INWMY exehibIasy IndpleAePatidn 6fh i S
required by other sy st ens. [ 0094] Anot her exenp Iar?/
er

POW?faQCHWECtl pityar 09@#’9!'?@ 304kof thisdlisefosyre; e power epntee!

f
1300t b8 UoniigBfed 2} SEICBARICBRATGIY cbilg 16/a HEHEEHS the
powerelcrpdr knt soree aush en{toBihents) thee powet céntnsitlinitrcanfintiode a

ture alarm may be requi red within a process
Berpbursr)

sensof MO eGP OIGA 917 GRRHTTQIM afemRsraliie SERshr o
assoRREE@ WithSth Ndatd) R@l@ﬁ%nﬁﬂwqh %b cé’ge% Q%e%Wna seh8bf lnput

val ue where condensati on ['ui d érial may occu
can beé@m\tlde?@fcprrfecewwmgeccﬁndfemmerahaesimal frem asscord g.

b dt
el spHRS: ARE R b s B B MBSt By
the dogyrallef ahdfimiiteetan bb%hﬂg@réwoqeeéweléumér BAE odoth oflihe

grammed i nputs being reset in this exanple include

first fgﬁépefr@%? signal apg dhe seaqnd Mra@,raﬂuemalor the process

98810 o 5 L ol S e B g e
limiteraeteivk, bdth eembgra&dlnemlgmls nﬂw@nanmlmhwid the lisditgr-canwn

ts that i.ncurred by other prior art control
both SPEFERON ABF oF BB H8 AP SR AP B THRE B ARISKIBOT! o

safe@adh'écﬂc [Esthet Baddy, &hd @bnt‘?&@?%@mrﬁltérocé égrﬁg'ﬁj nféa‘i’@ gaed

omponents or to recalibrate or reset contr
or bqib isignals fththe mtheammppnamafeeﬂkmcksqumrtsbatmput info
the cro?mgrléhlrn%dfuﬁgt‘fc?nsss Irg this manner, both the limiter and the controller
have redundant inputs for one or more temperature signals, thereby providing
increased operations of the power control unit. In other embodiments, more
than two temperature or other signals can also be received and utilized in a
similar manner for controller and limiter operations. For example, one or both
of the temperature signals from the temperature sensors associated with a
heater can be utilized by both the controller and the limiter to ensure proper
temperature control of the operation as well as to ensure the safety of the

process, the heater, the power control unit and system.
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i nternal conponents such as the resetting of dip
switches or the tweaking of potentioneters for digital

wonro@nadsog control |l ed conmponents, respectivel yPCThS2006/013897

present invention overcones these limtations by

pr dLng er nal er at or,, contro eset control
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8] [ w&&teGtheeaf@fﬂMNSr 1300 @8R "%m@éi ' BiBtesdtalid a

the controller and [imter receive both tenperature

memary gaddor cameputenteasiabie mediln havingntanaputesexeottable

s or BRBAR 5 B2k 0 S AcTon e BBGeP by B e 0
limiterg ot btidreyovaardsdnitrolie efunetions: FoMexafiile, theeoptrolt 1300
W',[hzl’(,ﬁca{gal s to the other conponent as a feedback or

ERGESSAT MmOy Ad cm@ut%rﬁméutabﬂ@lrrsw@tl%ﬁ@an ba
conf u'réd gﬂaﬁ@ﬁér’at@mé‘ 5REr SlifeH @6nt?5|§dem a%oefﬁfn% b fgave
edun i nput's PV one or “Hor ure sig
conttdl elgdrithmr enfudction, |?mhm§b®%WeMnmnat@?ak Uenmtwer(PlD)
ot her enbodi

trol it th t
funcfighl Atk asdinive I fficton; & AErortane diadiase a ocei ved and
prop@Hiddal/ﬁﬂegr%I furfdtioh! a'prégstishall Pitegrantamal ey %é\%tlv%e

l'imter operations. For exanple, oné or bot
contral (BHIR) funstion g faed forwand fictienmnda feedhackSongtion, by
ed with a heater can be utilized by both the

way%?%??ﬂgﬁ er and the limter to ensure proper

t emoeeyt urne s@ma émbodfmérh@ ®pewat contraifer 00 ¢ bda
sure the safety of the process the heater,

t he
POW@'O‘%@WQ!'GHWO? tharnel RFRFCSHBPEYS ezm@m}i 'Dﬁ'uée ree¢ontroller

housﬁ'ﬁe@‘per at ur EOW%E_IE}%Q%E fyrr 66'?‘?@%0\/\9%} COI’] 1'gur edé#myce

and apoeitpitrapvee intertaeeyfer pitoviding powehtd d pasvertdédad lpbwen

SWItCLh IS dlg;gosae% V?I hln%le %%%lroﬁgrﬂo%@mgAfor selectively providing, at

least a portion of, the received power to the power load. A temperature sensor
interface is configured for receiving a temperature signal from a temperature
sensor. A safety limiter is disposed within the controller housing and includes
a plurality of threshold temperature limits. The limiter is configured for
providing a safety limit switching function in response to two or more of the
threshold temperature limits and the received temperature signal. A controller
is disposed within the controller housing and is configured for controliing the
selective providing of power by the power switch.
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tenperature froma tenperature sensor is provided to
the controll er as di scussed above, and the controller

woamegessggat e an alarmin response to the recePeeas2006/013897

nmeasured tenperature being | ess than the predefined
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of the production process. [0098] not ed
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comparing.csinoted abog@r thehnmedinod oar frictude Ean:eivnaagstwo ar more

use iR et e sultFasen thepampeting B ncde ™
compéﬂﬁ@'tﬁé m@bf hor@ Usat dEfisd s4mty eI tdrihdbiding the
Integral, and two derivative control (PIDD) functiion,

'lmltti\gfféﬁgtlcffbrvvard function, and a feedback functl on, by

P PR G ARV L r SR B ERARHI B pofref 8kl

systehelnamthg arpmmwahamﬂi enreRy¢anriatiude eans-and Felhy edntrol
power interface faor receiving power

C"th'tr%ﬂuag PO%H}IBéh%ﬁantawledlh\oyﬁtngp&nérnq -Afceietdieonte
Clrcﬁ{%ﬁofg‘gé& Wi t ﬂto ﬂ%g%w | I erd%ousfex\% %I&OP ﬁtveélf?/r
courpii’rtg\/hhe|mgnbertofl rekaytcyalgsoim hemmtmbleModabemam?Upmm an
opefefigh o {FHSes SPtrel Ui 4 LiRsEPALIEE BgWer of Y o

cyclé€ BPEIoRdd &n BRNES0ss S AISY W&’ huinbef b E?él@g can be
within the controller housing and includes a plurality

any ppmbief.ds iphecemeagisrent dhe autmglean nmodule enables the arc

acrof i FIRT T Bt S TCTSRY Stes oyl of Flsdfina

the ¢m1t@@tsaMLum>themmﬁoambmhmdaﬂeIc‘l@h DRy édivERable the
nal. A controller is di sposed within_the contralle

arc agsuss Hip relRy during Kyiia) oweringrof dom system. g re-arc relay
conti HEh K8 LB SBraRISRoR S BRIl ey bt
allows toriadcing duwingrthe elasing of the relay. In some embodiments, the
no-arc relay control includes a solid state switching device coupled in parallel
with the relay.

[00102] [n some embodiments, a no-arc circuit can be incorporated
into the thermal control system by having the contacts of a relay type power
switch in parallel with a solid state switching device. Such a no-arc circuit and
method provides for the extended life of the relay. For instance, most
manufacturers rate the life cycle of relays at 100,000 cycles. However, a no-
arc circuit having a solid state switching device in paraliel with the relay
contacts has been demonstrated as extending the life of the relay to greater
than 3,000,000 cycles, a thirty-fold improvement. In addition, in some
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heati ng el enent includes receiving power froma power

source, sensing a tenperature associated with the
woeadsiings7el ement, and sel ectively providi ng, arPCraasiosal3sy?

portion of, the received power to the heating el enent
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relayacwtﬁ@ts toat rydvdd nipghes totherelinipatige bEsatusalaroingd Ehisn
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s oebist ipTcile if Dk Al Na®huro o ean modul e
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t i or cleaning o e contacts.
oS8kl S5t oSS S oot
Thls%mt%llbﬂﬁ fef ﬁ\lfﬁlﬁ%?él%lﬁd‘%&)@étﬁ'ﬁtﬁh‘l@'tﬂﬁ rﬁé\hﬁ% af fthe

powering of the system e no-arc-relay co
ContaCHSdbetemlaailoanmg;c@apmgwcﬂmrm remaveaarbdzalemang of

cortbid R B e SRS B S5 ©

li af i3
cimpae St enseng o 18 SN BAEOY Py
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circuft i {AEHTE At 88 oo e B BiTpal® g (inGR Th beBiers
more ‘emtrddlmgn&eoﬂtbe inv@atibnaam mwc@lvé kiokfrdm anel sWﬁbl‘ﬂé@

. id fa he. ext d | of the rel ay
devife, & AREOrOVe] (i AREICLPalc st deving to Fliaiiaje fee arc

durifFbp¥finglof K ety ThESho-ARVENEft cah 4198 bfovide timing for
the on (conducting) duration of the solid state device to minimize the on-time
conducting duration of the solid state device, that can produces an
embodiment that requires no heat sinking of the solid state device.

Power Controller User Interface

[00104] In some embodiments, a user interface assembly for a power
controller has a housing adapted for mechanically coupling to a controller
housing of the power controller and a display visible on an outer surface of the
housing for providing a visual presentation to a user. The user interface
housing can be a compact case for enclosing the user interface assembly.
The housing can include one or more engaging features, such as locking
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circuit having a solid state switching device in

parallel with the relay contacts has been denonstrated
waomxtestsli ng the |ife of the relay to greater PCas2006/013897

3,000, 000 cycles, a thlrty fold i nprovenent. In
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hougiig \pBfidbe riRRETRMIEY: hafekidRafb ebBS, Soo
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t h | I ed
rospBRER 8 bt Bah BBl uRB0IPtl FiaghPBists oh ussr Fhut
mechahigph isastirdiglifed fortredBiying @inl ilpuPfréaht @skP8nd can be

elimnation of natural arcing. This is especially

confighied irsantiolinacin eperalian oAl Pewer caRtrolEn YG®IN Gaupled to

e EPREREESRGL BN 108 Sy LG P U

configonechtd Becaive anpmpmﬂ ori 'Hytmctiom froit aalsepwndfte coffinmiiiBate
' t he maki ng of the contacts

d
the f?ﬁéﬂ”@ﬁ;}ﬂ@ﬂ"ﬁ%&\ﬁ%&l@@@ﬁ% ithgy capireliss, a mitekoRrcany other
compehBrzahéfsh @flﬂewr&ﬂ%"@ﬁ TRl dr fhp Jtrn%?:ﬁe{h?sm can
contract surface herw se, the CIrCUIt elimnate
Inclualeanygtyga raf m”goutmcluxﬂjag iong afmorecbutédresy koobs,detys, wce

inpuf ok 8445 JASERER. 450l FBAE 5V Wil Bepfiels. f Lmct s on

ca[mohesyom( st iftbraee &lirclit RAERpBEE&d Mhﬁpm WRing ahdis

or nore enbodi nents of the invention, an 1 nductive

coun&%ko theotisplay- $he useeinterfadeceirquit Qﬂrs@qrdmtejbeltwaen ts
csp BI04 oF g ARACRIBAEE b ShRAANE LUF Bkt

mpual fscomrihe\usée inputeghbinisnid) @ndrco(mmndwatmg We thid@mbativh to
solid state device, to mnimze the on-tine

and fiite PREAIE RRRORCEES o1t Remer caniolen Sieciser inatace
eSO AP AL bt AL oGS oy
the reg@wmgmfea secyity 00d@4lich as sopasswdrddiyne nser, préiorteer
enabili%etr'lé el fh g’ﬁgéoel dr Er?orr 3 rggé/\{\ehrng a user input or to
communicating a user input to another power controller component. The
security code is typically a predetermined code. The user interface circuit can
be configured to display a prompt to the user on the display, receive an input
from the user input mechanism, and compare the user input to a
predetermined security code.

[00107] The user interface assembly can include a connector
adapted for electrically connecting the user interface circuit to an electrical
connector associated with the power controller. This connector can include a

mechanical coupling as well as an electrical coupling. In some embodiments,
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control |l er has a housing adapted for nechanically
coupling to a controller housing of the power

woaonieriadd7er and a di splay visible on an outer BATfUSZ®6/013897

of the housing for prOV|d|ng a visual presentation to

sing.can be a co act
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conussicatipre frequendiosier aagelhgthy sndasastingdVArdIEESS .,
uch as |ockingtabs, clips, edges, flanges, by way of

intelface%i e, for nmechanically coupling the user interface
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or mere WD that snayobé irplicaiveloira staR of diskrafion BPtHe ddriddller.
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Ra”b?fethaﬁ %ﬁ%@“%@eﬂeﬁ@? thad iealbe decaipe encbppitien of the he
contﬂélfér Hd‘dsﬁfq f@ﬁﬁhi@ﬁ%ﬁé‘%@ér inféifadtSals iy is Qﬁ%}?éy e G&&Y

be generally configured to recelve an’iInpu
inteiface ammbly daroie aonfigired hal irofudsomne or eaire ptaBENe light
eIV

confiiifciteriR et an B sl s GphCusienplmic inah e
recehel gh?tcfﬂirﬁ @hé eEDsTdIe réé@étehl'"t@‘étn SRERAN bﬁmo‘harff th8esere

any type of input including one or nore
Intewfﬁ%gssmnw withu gequipog e costaf qreantive; cmgcslttm Iilssnct@n Of

r le.  [00106] A. u
cout¥t f otnef efildatipBHisl e Goms AR koMY htiidhgle.nn
actives cicauitpdreftinttior fr alés loioﬁlll’dln?r Bewes ebnirol @fsfcélrﬁ%r%bhfﬁdn%nt
can coordi nate between di splayi ng one or nore

Stat%ﬁ?ﬁ@?'@“%ﬁ cs or nessages for the user, receiving

ts
wiyjat-“ﬁ]é Bg%'tlhf‘e#%r r%slts?mlbtl ggig%ggf H& oneg%t? nor e
compuumicationt mte:fadehmwxbadato theniseolinterfacdlsircuisfyr i nterf ace
circuit can ?urlétuylégrmdul e or function that

comfafgineiiad Sasondat: e T e Foas Yalhersel 1BleEiaeet y
ass@rﬁﬂ@ §H§fhe@%oﬁtr8ﬁ’érsﬂpéﬁ oPéreﬁloH%%r sRirh Ofhd Baabl I ng

the user interface or or tor ce|V|ng a user |nput
comprunieatiopninigrianst ¢aigb@awv;md intgriacet incldirtgha copplee or

confiib e R hfdcrpiRg Igl‘ﬁglteleélfncal coupling to a data communication
facility. In other embodiments, the data communication interface can be a
wireless interface including a wireless transceiver. The user interface circuit
can include a system identification module for generating a system
identification signal over the data communication interface to provide for
identifying the particular control unit from among a plurality of control units in a
communication facility or in an operational environment. This can be
automatically provided upon connection to the communication facility or can

be in response to a ping or a request via a data communication protocol.
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security code is typically a predeterm ned code. The

user interface circuit can be configured to display a
wonrewatiog7® t he user on the display, receive anPCmusk006/013897

fron1the user input nmechanism and conpare the user

o B A S BB a3 i ool e Remrmsgembly can also

be amdagtlmdi With aeliswdiror aakilo/germiars or ieditaer Hﬁa@rprd)ﬂéléé hace
an el.ectrical connector associated with the
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all of REHIAHT et ol eT SRt mb o i nleaogs RSP IS0
helpXoS@emtitg londewihiMisSetthpleR @p@?‘étﬂfna‘? gﬂﬁlb%é’rﬁ&mfrpfhaf may .

receiving a visual signal generat by a contro
reqwln@eswﬁﬁrcmmamtem@eng upon nechani cal coupling of the

t r, housin n i,ncl ude a
oHSPRI" Rt BRo Rl PolER o Pt PP ecs Confol
unit mmta oonteblldriusiry, a puvesrisiihagisseosdywitein the @8hebmer a
vi syal |nd|cat|on of the received visual signal. For

houging foy selegtivelaroviding Pewesfropna pomeEr sgepbyrte apowsk lvad

o Y8 e 0L SR
contraibing ﬂwseiectme: atoarcdnwg] bg thn@ pbwen switch lenda lm:t;epldt@rlface
con 3L I g B0 3RS SO o an
can %@'ﬁdnﬁ?ﬁ@iﬂ fop? p'rdS\ﬁJJlng% Iﬁﬂﬁ sWitcﬁ?ﬁ %P%?ﬁ'hr’(ﬁ‘ﬂg‘ tﬂgtprowdmg

conducting channel s such as I C or ber ‘optic
of pexeiehy the soriroltundttotthe poweeiowbllnl regponde tona threshd&ddimit.

he Hs6r pRERESS dstetnl. i bRRA b RoP it Ciiled Iy i tne

powar toneoltsr houisingd Theurer iMdrfadd aShBR, canb@tbffigured to
enbodi nents, the user interface assenbly can include

recelie Qe Py ENQTE HBIAENOKH Il DoMeH smiichapseoriraller garamelisie or
confB R (B BSETPLoRRBMAInREING SRBRGTELIORE, .
confiptred éamselacibely providitepdweefrontip Iped/etr supply tosepower
loadabednL o 435 bt iNlEAG8 GoSP LY ARG uiplasbinyne contol
unit. 30 & eMBBHNPEAE! onPbr BEhIIEHELbARSISYHEMe Il-ﬁlﬁf‘ercﬁ%%ane
independently configured for operating independent of the user interface
assembly being coupled to the controller housing and the controller.

[00112] Additionally, in some embodiments, a cover can be adapted
for coupling to the controller housing in the absence of the user interface
housing being coupled to the controller housing.

[00113] According to still another aspect of the invention, a method
for operating a power controller includes connecting an input of the power
controller to a power source, connecting a power load to an output of the
power controller and coupling a user interface assembly to a housing of the
power controller. The power controller housing encloses a power switch, a
limiter, and a controller. The method also includes inputting a limit threshold
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communi cation interface can be a wired interface
i ncl udi ng a coupl er or connector for nechanical and

wehewiinisoal coupling to a data comuni cati on f &CTHUSRN6/013897

In other enbodi nents, the data comuni cation interface

: j ' i.ncl udi i.reless.

into 16 uSer Fedifdce E8serhtly °fhe el R rHGlthBritik § fiayeeqto
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the user interface assenbly can also be confi"gure
respRneg thekateual or audi o generator or indicator that
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PIROAES, %y eyl AR, e rerE Rk ol e aplertace

assembhrdranedules the/USg cANHAPET orcsteEte cOMPSIVBY point via user
[ est signal from another system

.dentifi [ . )L
o RbARERAF B i s gonirr
' : interface
s o S S T ST
Adjuspraeats torset points ean egirovidet thtringegperation betheecorttiepr

via (8 RE S8 e ARnerttl il adiing gas e Sattialer & an
off-liReUEbaE, |nathrsqmr1néa,ﬂfipkfdés§ic?@ﬁ§§§' cHhidd i%él@rﬂeﬁfé‘?f fop! | er

... housing for selectively providing power froma power
diffesenfdeppesatures adternalivg raediaachangasolol sensor spesmrsbr types,

it hi 0US] hat f | d f
and th1 fHoBebs b B S ML BISsH i oy Spreliipover
swjo:H,6]and sonvs embodireeitacs ueeNMEHase adsdrbly tfosibRr

di dwthin th troller housing and can
contilec faeiaypesing aCapiesuio Mg hanically Couming: s agongeler
e : i |
noul 52864 Ot nOIY A 4101800, BT gl 4
outeTlserfaseof the bolising fargreviding a asudéprasehéationlto\ceusaraand

a usE Pt Frehehiaem Seiehe ecan nout SR INsuteat- | Be Piksvpica
o ) P o RISt Uikt sRech ey DUblifd m&hanisms
inclusiing tahigh slipsrdlanges ¢am sorfaces, magnetsaby ayofebampled

! OfodPal7] o' A VY inBS e iRt i dRlbok o8 Wi e ho iRy Bt ©
coupled to the display and the user input mechanism for controlling an
operation the power controller when coupled to the user interface assembly. A
connector is coupled to the user interface circuit and is adapted for electrically
connecting the user interface circuit to an electrical connector associated with
the power controller upon the mechanical coupling of the housing to the
controller housing and electrically disconnecting upon mechanical decoupling
of the housing from the controller housing.

[00118] Additionally, the user interface assembly can include one or

more connectors or interfaces for coupling to an external communication
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| oad i ndependent of the user interface assenbly being
coupled to the control unit. In other enbodi nents, one

wonrodsatiés7ef the controller and the |imter canPO®US2006/013897
i ndependently configured for operating independent of

. ' > X ' J to.t
ecik Sy 83hetof SEA04AA RSB, BT8Rl Pubcs can
providirfariconahligication sdthveperdisharepsemsiocoter us@ninkgface
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aSS‘%{Bg @r B?Htffﬁ@fgwgﬁ%ith?é}%%@ﬂgn@n\gmgn@@%hweweéd to
contrélsyefiphr ol | er housing. [00113] According to still
anot her aspect of the invention, a nethod for
op19)g la sooveeembodiments cthel nmising conoeoec antuser

ol Do LK e ol BB o A S prtoce
eSS0 e s et o9 KGAGAAT 8.5

withegreanl inshibeasiroiiepiovike plaaid dém anaofi-ling oeidje enodeaFor
exa e, it B n Bk al e o ail AR e Bkl

providedetof aitoadaamdaﬁb lagtives ntcTnilebe?m defetbtié b?if‘lg fp'rb\t/iﬁée. Ihithkée
t hreshol d t he controller for controllin e
casqs, i BENE FDBATMENISHAS Hser Miease MOSUIRseaBe GonkawIsd to
. o0 ol i
e PR ikl led £ ESHESINS G BB b hdos sy e
inactive madee Tiksehas sigeificantoparatiohalyacantagast ovey the peaiows

conters B dRer MG Besn e eRan et Ereande arde-Rigaram a
contfaiReivithoul thiérrapiiy 4 ceffehhp@eRasds for controller the
provi di ng of power in response thereto. (LOOl 15] By

wal003203 x Hpihe uses infaEgaep asaembly isfadapte &x.srrcleleasableace
. i t -
coutfiRB Y Bt Rt idtsid Tne e R A s NR Y Bag e diiead

for cheaplingto riore tigat o LertralRe tidusihgsaid WRITefob® RATRIMS thdIRt
user adjustnent of set point paraneter val ues.

| |
one Eapﬁéﬁ%t%epﬁ@t@&stwqﬁ- dn s MANNEr o9 Sl deer intpriace
ess RN S BSToF RN o AR B o
implameptdéd in are operating lapplibatiomdmseme embodissents,za gegeraam

ve oRASTRE B rigie A LEL Pl Rihal M eer e’ v
odhERIE BBN I T SR et SUNES iet
or sq[acj)i,%égtﬁ]p(qlngtr%ﬁgf hc;eusinog, protectihg wiring connections, or providing
improved looks of the controller. Additionally, the cover can be configured to
include an active or passive visual indicator or other features or functions that
may be desired of a less than full featured user interface module.

[00121] In some embodiments, a power control system includes a
control unit having a controller housing, a power switch disposed within the
controller housing for selectively providing power from a power supply to a
power load. A controller is disposed within the controller housing and is
configured for controlling the selective providing of power by the power switch.
The controller includes a user interface connector. The control unit can also
include a limiter disposed within the controller housing configured for
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control |l er has a housing adapted for nechanically
coupling to a controller housing of the power

woaonieriadd7er in a rel easabl e manner, a display PCTiuskm®e6/013897
on an outer surface of the hou5|ng for providing a
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01 18] Additionally, the user interface asse
user d@flm&me pREroetenvalueim thecuserdntarfacatraedile endf or

comfifeatity 8 8o BERBEPB eF AR Vol Pelbenlosk terace

modutd & fhaceorlenrTthe metHoel fuetbeRiHulRls detotblifly the user
erational systens or other user interface assenblies

interface piaduig Tramsthgiconirpliemreousieg and egntaling @fvertion of thee
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con{sGlef RePYideS GRAE Hoe FONRS ISR heESndhe Beihod fidusdss
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or idle npde. For exarrp e, a con | er Can have a
Outpiulh at theveowedeonirmdiar pother pwernloadbemd] gopplmg alegleasable

usen AR ARoRE 1 § oBBR r g BRRE EputSiteTig Bl o
confrolie? oy entishieser seWebswitcH)fd ted and Peoritfliet etheor
uncoupl ed fromthe controller duri ng the active node

metipmAlse inpkdeR NRUtiRg ﬂ&@etroﬂw rarpmetel ive intathe
relegﬁlﬁygrgpﬁrﬁt%s by ena éIQQS%’Syggp #ané’éeéegﬁﬁ'ly
comnaurpcates dine aonknoitarqdalrwnemrt\ladua ta mtaeatﬂemﬁtldm@ cf tbeir rent
controifer And the limiter. The method further includes providing at least a
portion of the power received at the input from the power source to the power
load connected to the output in response to the input controller parameter
value and decoupling the releasable user interface assembly from the power
controller body.

[00124] The method can also include re-coupling the releasable user
interface assembly to the power controller body, inputting a replacement |
parameter value, such as a safety threshold value for the limiter or/and a
power switch setting, into the releasable user interface, communicating the

replacement controller parameter value from the releasable user interface
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[00120] As the user interface assenbly is adapted for

rel easabl e coupling to the controller housing, the
wagere/liiea7er f ace assenbly can be utilized for ceapiuse®e/013897

to nore than one controller housing and therefore to
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i ncludes a user Interface connector. The control unit
asserahlyal 32 ingludgaa dgitalidlisriay 484 P derindigaiing @ntcmse_rat_lon of
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as sehpoinh mfenrmatidne Audata oonrnurauh@aaomﬁelfbd:e/ 18$2 ¢opfavidedefdr

i ) g i s
1312 Béﬁﬂéoél‘i’aﬂlédrfdr datnhlRichting mh@iﬁ%ﬂ@gﬂwé QySteAts, or with a

enbodi nents, the |nvent|on can I nclude a
rem@termnirqllengr aomim!ays’wrnt r ol | er contai ning a povver

S NS S SR B e B e

that@pmgramn@amgs ekt ber@hf@@rﬁ-’elf&ﬁ%% V¢héh BeNbrogtammin

housi ng cont ai ni n% power switch and the controller
modgrig efefch e gorfr lﬁﬁﬂmameérthwr%gf@frefo%inetw sigps the
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choices displayed to the operator on display. The embodiment illustrated in
Figure 13 is a three digit display 1310 but, in other embodiments, can be a
display of any number of digits as required by the process application and the
parameter limit being programmed. In some embodiments, the user interface
1302 can include an on/off control 1318 for activating the control display.

[00128] In another embodiment, e.g., for applications not requiring
frequent resetting of thermal set points, the programming module can be used
for the initial configuration and thereafter used as a portable programming

unit. In this embodiment, a cover 1702 is installed on the controller housing
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nodul e to the controller. The nmethod further includes
decoupling the user interface nodule fromthe

woaonieriadd7er housi ng and controlling a functi onPot/uSk®6/013897

controller in response to the user definable paraneter
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madmtﬂhd\/eém@ msetr teffatd adsémblyUTBoD 68MBE tisbAJorfhotd Ritin

of the power controller to a power source, connecting
OneéﬁnBQH%Mi3Qﬁ the power controller to the power |oad,

2R, | RS SARARhR SR BEHEF SRR RTRletpd ©

confngldgzdemm mﬁml@u@@\mterm&etaﬁsenﬂalibsmah%e d@fﬁldy@d m a daisy
ntroller he net hod al so, i ncludes inputtin

Cha'@%ﬂ?'?'&ﬂl‘&'”q) HRBUNIEaHaRS ifedacer 1312 éaélamw@nﬂg@rratlon
f I I

@ SR ROINESION s, UER SRR IS A b UGG e

monitering & ngk repeagsamoning of Indmdualrtheuhalemorﬂmﬂ systenis cart Ioe .

d |
progh 8 REd M 2 MBSl andttot SR aBledos AR : out From t he
pom1murﬁﬁetm$i?@w@@w 1P a5k ﬁgeﬁiﬁ%r%etrﬁoam% t put

I n response to the | nput contro | er pararreter val ue
aSS%malyd%ﬁﬂr Br@wef@qnémdars@bweaébe usat intériace mm y

1303 45 REpBNS FrofP B RS BOeina 30 Ao 08 oiBfhade
frorratkmeamitsoIFEDhblhEm@d\Ben sl ok bRIggaBIywith MRSIEbAREIIER 1300.

acenment met er val ue such as a safety
As AL 167 v srhomeng . %@3 inclustes:displayoast ussn inent
mech8hlshias WalllQs! i pofl rSnfd§g ?f §}fcﬁvrfr)aaﬁ%’ connectors for

conmuni cati ng t replfacerent controller paranete

couplingueorhmumication vétieg sabhectomse Theniser firtefass en’as%\gtomnat

t f. th troll nd the ljmter, a
incligleBne, Bf fgge 1369 La4 ot ey AHactiafial pBYFies! canpling e
featurie@1 thaf afecdorFigl Rt on?hys@éﬂ’%’ln‘i’ér'I&kﬂ'@'% d2rliferaeyer

load in response to thée replacenent paraneter val ue.

hougipgite t%a@mtyollem@ua@ghtﬁ%an i ncl ude decoupl ing the

- CIEER e R e ot 2 Dot BForRR Saseltfs ng

130bandg|séuintGGa¢mho@siﬁlg rMa0Biingudés,tinehis &ixe é’r?
wer to the power |oad. [00125] As noted

embBgRUeN, Aep cobaindiabectabs e Fobbrsiediaasmielo the
cont?&%‘?ﬁ@@sfn%rﬂ ﬁ{q SHILH BQ%nﬂ?F@g#&% tHd3b IR l% ip the art that

cases oWer con
the mwmbegoiacdummg talosB02 ctayt be hiare dmek;s thiad three. Additionally,
other types of coupling fasteners or methods can also be utilized to releasably

couple the user interface housing 1303 to the controller housing 1304.

[00132] As noted above, the user interface assembly 1302 typically
includes electronics to support the display and user input mechanism
functionality. In Fig. 16, one example of such electronics includes a printed
circuit board 1504 that hosts the user interface control circuitry and
programming electronics. A human machine interface (HMI) or user interface
1602 is positioned on the under side of the user interface module/assembly
1302 for electrically coupling the user interface and the electronics therein to
the controller housing 1304. As shown, the circuit board 1504 can be
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second power controller connecting a second power | oad
to an output of the second power controller are each
woebmaseBy coupable to the same user interfaceCT/US2006/013897
assembly for controlling or receiving an input froma
protdeRid w[tR%lp?rél cﬁ% %hféld“%gg%ét |ﬁb@|d L EMh‘égié&?quls
I nterface nD l'e or asse 1 I nc udes
eleqﬂm(sqjlraqtmgsm frmtudemhupﬁngm@ pawen mudaaormmunfcatlhnes betwasn

be d to display diagnostic
the Pﬁ? ﬁ%l%? 'ﬁﬁ\ﬁecl‘q%é’@ ®Cet point information. A data
CoIpp{33at A§%hbWhEiﬁfFi?g?el61$ﬁéﬂHl\ﬁl/@6ﬁh‘d>Iﬂ#q|ntEﬁ‘éce 1602

_communi cation W th secondary system The data
incledesrasonaetion 1604 bavingeonesanmese coadectats 606 eenfigured to

a3 eGPl fotide o Grr e Epufisha G8se, T oltleh poner
emisstiinedts, Sé uear mmrrfad@céswmtﬂyl 180R egaRIneilidd felieg lor ghedter
i S programTabI %Qset by front panel controls. Vhen the

numhes § SeRNAGIORS 4802 and/osspaductore 1886 0f Mavdpciuded wiraless
[ operator through the
or 0&?%%’%%@@%@%@gg@@%ﬁéﬁ?ﬁeétf]ﬁgr 1300 can include a
use{ﬂOiM]erAa,tseraﬁeléad:ﬂ gsss30blyi 1802idustgatad smooél i ng
e,.qg.,.scroll increment 1 cr.o ecrenent
emiiteip KR8 CARIRIHCR dieriay e mggﬁgag.antopaﬁ% Qe the
systéns PT Ry BSert lﬁtédé%eQﬁédlﬂé ¥anUlsd irfilidy a dBiE cOMRRMHICERIdN
Illustrated in Figure 13 is a three digit display 1310
mtetfat:e 1131 2doheemenvnisitionwith a camoite: canigplssystgm.of any

apiPPRagt off S cABe 3PRIc Y8 ar S SR TERR: dg.canhs

provided eorencuri o6l thieehdssing berafiate thy esdraaierfadd nedile when
i ncl ude _an on/ off control 1318 for actlvatlngg t he

the gggt inggriagesmogdyle 'P@@iﬁ@?cﬁf’ ththerqusing dd9 glsoe. g.

lllusftl%rteéaﬁllﬁtéffﬁb ﬁnﬁ%?ﬁ%ﬂ bhMe cBﬁﬂUﬁéFﬁiO%StﬁEf lsh9 of
nts rogramm n e can be used

configurechier wemetlvlag acuafing conrhe(ﬂnr ahal usbemwfawrwhema doagled

ort apl rammi ng, unit. Int enb a cover
to the Gonalar 00 S GribEH aHoyR S N R G Ao 504 ac
shown in Fig. 17 after initial programmng set-up.

Add| tionally, " in this rranner the same user interface
' Vit S19ONHECIPE dxElén pre than one controller

S 8a0 b RS bl P

defmmt@aﬁ apenimgithd sesuriryipbtiofl gidsitior@di progintke 3y thehai n

fashi on usi ng the conmunications interfaces 1312. In
openigs AepuRlguIERas#ipned within the opening and configured for

coupling to a connector. The case can include, in some embodiments, a

biasing cavity such that the securing portion is defined by a portion of the
case between the biasing cavity and the opening. This can also include a
flexible portion of the case configured to flex away from the coupler upon
coupling of the connector with the coupler and to provide a biasing force
against the connector portion when the connector is coupled with the coupler.
The case and the securing portion thereof are configured for securing a
portion of the connector when coupled with the coupler.

[00137] Tﬁe case can be configured as a single unitary case or
housing body or can have one or more case housings. In one embodiment,
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a standard communi cations interface, such as El A 485,

may be used and the nonitoring and reprogranm ng of
wondioviieizal t hermal control systens can be progCamuseme/013897

froma central operator console position. [00130]

the Baé& fﬁdl%sné"fi’rét%agé %ou%ﬁl »artd'& sHESHq Lase hBGﬁlﬁge@Sﬂ@{‘i 'r’glzat

or asse or a wer controller 1nc
the irst rcasaheufsw\geambﬂm monﬁomseﬂmusmg eﬁ‘phe &oupleddogether

{ 1304 d. t hat bl
to sEREE Bl e B 10e sigrng i bS ASFNET B & BeroR the
firstidiRedfotlsiy avd alptitfion 05 tHEh@WdndldAR e Ufisind) lif btiRe
hou3|nE%1 03 includes a display and user 1nput

embedimgniss Hke apehisig cagsbe gplpﬁamlaﬂy dﬁf@@drb)htr@sﬂr(sh@ase

noufR e B ERPRBP i o £E Yy AT BhbRR e

secbné lcage housing! Thersecudhg pdHds &in mcmdleaar flanéél BE bindilzal
surf%h ysical coupling features that are configured for

55 oF sHuptpre disnossdiabayt aoriiriepf herpraning SH%&hq{gt a5
be ¢ctfipfeASE bished Auaiid aption HPHETohnEetd] 1R e I9Ghie
lockimg Eveaoétheocameptdi303 i ncl udes, in thl s exenpl ary

th li,ng_tabs 1502 conf i d t
PR As iRl KRR, 4REhe BE maaf cregtand oy dtouishas
canBWiadelst nh'é‘l@%ﬁh%é’mﬁ@pléﬂfbstﬂa’éﬂa" Is%hl 45 & pely@atbdriaé.

t he nunber of coupling tabs 502 be nore or | ess
The erge ¢air be copfigunsddanenglosivgesy ngcpiagalcﬁomwmnt@d can

ol 8. APy S oo RebaPridt BF rlethf U8 pirer stop gnc

a cdsrhanlleo thateeleutivelyusionigleldier th G03Sker Ibadnstctasbtherater.
the user interface assenbly 1302 tygl cal I y i ncludes

In sych emkadinents t‘élggﬂﬁd‘?‘?ret‘?@nﬂ?gssp? G NG RPrtioAp gan be
proliBE ?(5631 ﬁe{réféﬁ 500@} g{j%oré thafl éhe é@wné&ﬁ‘@r PR ERAM %gétdli

suc nics |nc des a print circuit boar
cantihefida @sitisptihpowseconmectorf fac Baaemmg pbwer fron arpoveard

solfeAnd B Qi e SR PRV PPRESIS e PRGST load.
Addﬂ'tS’erllP/:in%lﬁé éiﬁl%d%ﬁ%rnté @ﬁ@b&@é@aﬂ’ﬁ@%eﬁ%@ﬁ?&l@rﬁéné@@%g

for electrical y coup |ng the user interface and
a safetyclimiden and thecore or more isonoeetorsotan mat eomnd h@vmompumr

outdihuer o1 Bk bicfd Bne 37 uciE el BB SORIERP SRR

tempeirstupd esiigdraAgnala fiony ademperatlikdsersor Plskodiatd Withvtie
and conmmuni cati ons between the user interface and the

POWRIHPAG) | er .
[00139] In some embodiments, as noted above a first coupler can be

configured for receiving power from a power source and a second coupler can
be configured for providing power to a power load. In such cases, the first
coupler and the second coupler are color coded to indicate one as an input
coupler and one as an output coupler. For example, the first coupler can be
colored black and the second coupler can be colored white for easy user
identification. Of course other color or color designations are also considered
to be within the present disclosure.

[00140] In some applications, female/male or male/female standard
couplers and connectors can be used rather than customized versions
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[00133] As shown in Fig. 16, the HM/Controll er

interface 1602 includes a connector 1604 havi ng one or
wonom/iaesrgluct ors 1606 configured to mate wi th acmasmg013897

el ectrical connector of the controller base. In other

ther%@?qfad’rlﬁ%}'éﬁce LR oHREEMLBLRRERS Sth Panti?Orc %ftor

clu ewer’' or greater nunber of connectors
candrel¢éampatiisie weithoars inthGeyewidempnnactoudacta asiar Mot Minifit-

A e R S S R

Inc.§ BB RALWRAN by Wayrdfexah$pleain Fl?ctiﬂdﬁn@ c8hf@taY 2400 includes a
i ndi cati hg an operation of the system The user

body 2462t aqduratity.e eoqsawrac@maqtmsl?d@%emt havingran slectticaln

conb Bk A EBAdde; IRirEiRY RAGRMIA Kol AaToRog L,

configufdddor rgaging @ exterbaestiba ofthetormpatilbie dmllp%rr(@ot 0
repl ace the user interface nodul e when the user

shopy ierriacenbiisecase  ibe SaevaRhBertiop afifee Fase O Gousing can
inclide ﬂ'a?lfﬁp &@d&@t@%r élPrﬁIS‘[' ?éb‘f&regtgrmlﬁw il cofihdctisp the

contro I's configured for recelving a
lockimg ang Zl06rte dlearthefseaurisg portitnedrangeconmaction wndeten do

Provige FSOTBNELPiRS 1o R SoRuaipt RcknR A 200k Sequre e

conh@eib? fdckiny 80240610 8l IBBKEPor RodkeidShauiticiP AR cbapler,
case defining an ogenln and a securing portion

e.gpesch thaidae peowingbeok 8408 of dpeeonngctor lockipy @rm 2406 is

wi thin the opening and configured for
b'aéc)%%ﬂig‘f"ﬁ‘as a connector. The case can include, in sone

enfjodi4ENt B sémBisksbainmd, taypewsiicdmiadl syStens hag &l pgver
rt|on I's defined by a portion of the case between
SW'&I‘T'efobFS@'@PH‘ge'Y: awwqhnar?d |¢€h$é agpritiem §f PoWeE recaived figm a
podidifite B & | %weph@aoofhrﬂe@,gsngé td Q%ﬁﬁﬁﬁ@%ﬂ%l&ﬁ@@ i
ex away |po he coupl er upon cou h
confignreztfoo couplidg tohan emqnh@lrcomnéctoo apdm/hdwslag o reenciosing

for th t 1 V\:h th t
theicanGgIIG A e AOVESHESIRTH e hBiag EBSEIMG oo RIS BRE g

for esetcemaﬂ fackBss &PtheXd ﬁdJHé\ﬂHg fa%|a§ﬁgl|!fdrt"‘t91 ocRtsd | on
of the connector when coupled Wth thé cou

proE(mHtB't@ thitheoupieeopaming docproiiding edbumngﬁwca do @nmnge@nr;g
por§3 1 8RR ReE AR o HorbAP DB Eals e B EEAS, Tee
bia$iAg HoniBisbniigdretl Besadifle €7 EoMmstdomia the Couplat position
with the coupler.

[00142] According to still another aspect of the invention, a method of
operating a power controller having a housing enclosing a power switch for
receiving power from a power source and selectively providing at least a
portion of the received power to a power load includes inserting a connector
into an opening defined by the housing enclosing the power switch and the
controller, flexing a securing portion of the housing proximate to the opening
during the inserting of the connector into the opening, and coupling the
connector to a coupler positioned within the opening. The method also
includes securing the securing portion of the housing against a locking portion
of the connector following coupling of the connector to the coupler. The
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the first case housing and the second case housing can
be coupl ed together to substantially formthe case.

woheroapes8ng can be defined by a portion of thectiussio6/013897

case housing and a portion of the second case housing.

met P oy R PReBfa o R PRy R HBBhRR Y

the sEpUringpattion betdeidusnsy byon tissicompeesiag vithdrawingethend

case housing. The securing portion can 1nclude a
ConnerCé%féomrthguqraenmg apdgcelpling the eannestar feqypdRy CQBB'Gf .

. o%{ | veI oth%reelﬂBgafrﬁ%t%f@l‘ib bh&dent fn\/éﬂﬂoﬁ%gn provide for

agal nst a portion o
an wderloelongrcomprdassme forté ef(thﬂ physm\d idegidneofethe @onhaetor

cavifish 286 have e odr age1 408, K aiedentscthband fonale Cotipter
accdrBfig e s EkémpRhEEMBbdimestbfafie %m&ma %rr@m@&r@tedmeﬁg

case can be confi'gured for enclosing any electrical

19. dowpvek it showdd barundatstmmatmﬂaermmbma g, ohatings and

courdBfi 3 Ehastfe s Aot Ty deRBLS At R H boner
corré§eshding e0ner af Beaditor posibo W’D%Hdﬁﬁ%eldlﬁg/\@ nedting

nor e openi ngs and securlﬁg portions can be provided
electrigal §@B%ﬁ>%ft Y yiPsBEQtpling Abkhe eanneciridodon seuplsr. Thaymale

confd8P1 602 his & rebfb?'lé’:ﬂ&nvéardw R4 tHQé’\%fde%B!}/JﬁgsL <§\Ferfa°r

receil vi ng power I 'source an
secyringeor Ioohlngdabrl 906 rof m@uomlam 908w s¢curelthe poneectbobal.

e S e PR R B B S
arm qrgoﬁoéli%eg‘a?/@?ﬁtrﬁfr@ cSF’EHe s@%rn‘i’é"téb PHGY WitR thERAK eBfe of the

out put power an al so pr ovi de one or nore sensor
lockitiggeuesarm 1904 datchipgppesthe end@iﬁm setuyingl tabf 1296 ta

cocl RGeS0 SISt HapblBef Yt anper

1908 @ iRistra . PRVl iBshewld ey ndt@d @twern%umms of pesitians
wer source and a second cou88er can be configured

1905) o the evinaaler PAkeand souplshig a&alsonﬁlﬂyuém\e saagee; of the
presge@g wfa)ern%ncl‘ﬁuﬂeteém%glrﬁm ﬁ%c&lgatlé?ﬂg I@neé S 8ﬁ g:lr?glbgeg

to I ndicaté onée as an
190&@dapterwto 1eesjvean S-EOSItlenaumlnectdrHQOQl rst coupl er can

w1981 Releiing oW ta e 41, daprovemt erersa e dlescmagoton
theréBY Mndthe iRy Phe BFab URASE BRSRHBe PR UhUBHNE.iSHS and
disconnections, a retaining slot cam-like surface 2002 can provide a
compressive force on the male connector locking arm as illustrated in one
embodiment in Fig. 20 and a second compressive cam-surface 2102
embodiment in Fig. 21. Each embodiment of Figs. 20 and 21 include a biasing
cavity, 2006 and 2106, a biasing portion or element 2004 and 2104, and a
retaining compression cam surface 2002 and 2102, respectively for retaining
a coupler 1908.

[00145] Referring now to Fig. 23, one exemplary embodiment of a
power controller 2300 has two connectors 2302A and 2302B coupled with two
couplers (not shown in Fig. 23) and retained by securing portions 2004A and
2004B, respectively, of the housing 1302.
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to be within the present disclosure. [00140] In sone
applications, female/nmale or nmal e/ fenmal e standard

woauplieessgs and connectors can be used rather thaaT/us2006/013897

custoni zed versi onst hereof. For instance, in sone

“@ﬂftﬁgrt&s ahﬁﬁwe?%%@ Ble, WHHre éhé%ﬁgé%ﬂriné‘lﬁ‘@e

i ndast'ry- e connector such as a
houdibp eoftignsyiFigd.i25 ada 26 Bhowcmdlsconmec(tw ltee (housangdcase as

shoydh Fid, 2% R iritngs S gl 202 I g Osssmtos s
confERPESBO7 c3dPRdIVAE e upldtomsZtith that ﬂiéié@r{riéc‘!’or%ckmg

posi tion connectors 2404 each having an el ectrical

armdfduasthe seatbingdwokr2408«ngegedrwit tresseruringzor locking

tab TG00t Bt 8ot 0 o AL BLER S oERAEN P Senuine

portldm dfithle c%hec!orn rétairer tBisingt Ae sheow, ithg comiédton23d2 ishe
case or housi nglecan i nclude having a cam|i ke edge or

still gpypled to thecavrler 4988 MiHy the €ORBRREE Iaskingdaltn #¥40@Maving

4

e SARRKR0E2408 2ngSoes LR RESELATFLY PO SEEIAIE,
showndthe ihgusing L3Xinchudes due biasirey mmiryélﬁ(lﬁ thiad &xedtoaaliow
the Eonectd ek 2406 BRass AmsRouiBe Jthe ehnebiof 2302
w.thOtﬁe R{GPRYT 190K TRE rafanirg @8 Surbics2ebal evmialed. tol4sl thl

I'n some enbodi nents, a power control systemhas a
conpester laskingcarnt 8406 alitca tiownwaml torceiafigr gouplingsto secure

the BRlioct B PR Fon pERE T the SEURERE 2368 aBinbeelly |

behireinthiedocikiAg i 1008 pF tHdcduplén F08. @ sk s Ccewsn afn@lr a
housi ng for_ enclosing the control|er and the

powe

the gonnegior logkingArs: %O%B% Hash QOE‘GCQfUFﬁ iBjtiad piasi Qfd‘%SdPSt
conBIUFIEHby 36 885 AHE HARIE plSlig O Sl ke
conpectmr thokingpaim QGDG gtdysraripled Mhertgnmle'rm Qﬂ&mmless o$era

connect or en the connector, i s coupl ed, w .
inteRAANAPICoR B Be5ung BRI BrlexeWah P B NEE e SRE lpaking
armti}fog:gﬁ@qfé eéuwgrqg@e coupl ed position with the

coupl er. [00142] According to still another aspect of

the invention, a nethod of operating a power

Po cor& q o‘ power switch

selfeg1 410"|e| Ref-érﬂMg @hbWJto&ﬁg' zzsa cmpatdr/Bcedsind system for
receive ower to a power | oad i ncl udes inserting a
onecyHAaE @xemplary embodiments of a controller, limiter, and/or user

interface module of the present disclosure can include a computer or
processing system 2200 having a computer 2202 that comprises at least one
high speed processing unit (CPU) 2204, in conjunction with a memory system
2206 interconnected with at least one bus structure42208, an input device
2210, and an output device 2212. These elements are interconnected by at
least one bus structure 2208.

[00148] The illustrated CPU 2204 is of familiar design and includes
an arithmetic logic unit (ALU) 2214 for performing computations, a collection
of registers 2216 for temporary storage of data and instructions, and a control
unit 2218 for controlling operation of the system 2200. Any of a variety of
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into an opening defined by the housing enclosing the

power switch and the controller, flexing a securing
woaodeiiaos78f t he housing proximate to the openi RGTASRI0GH13897

t he |nsert|ng of the connector into the opening, and

procERS RIS <R e M DR Bl SRS e

Freé‘s%awamoﬂﬂa) INECOfntélheyﬁXJUfSMDg I—EFgardeNeﬁgémqg eqoally
portion of the connector follow n% coutﬁl)ln of the

prefop &Nt GRU2204c d higlikystratecbaatbrdimentofi the inyantion
opeﬁ?é@&ﬁ%ﬁ' gri%k‘.? 5H‘ge ﬁéd g‘bs?ﬁohﬁﬁle%”é]ﬁ%ﬂﬁe?%e

ousi ng “upon
proaesamquahfmms Wi t hdravm ng the connector fromthe

col @0 [Bisinerrofioaim A0S arnerIvdncliEs bifepped

manh m@ﬁ&gozyzzﬁm tﬁé%hﬁl %fta%eamm m&f 4D FAridHIn GeEBES
force th ySI cal desi gn he connector cavities

(RAW) @ndiyead omenmmwye(R@MBwnmndacf@r clevieest and gagondary

storg§'2p2 YR B riphe i, S BrREuBRRTRs Un S5 RBRTT s

hard disk§,adpd, OD-ROUUS/ fidshotietnon), edt.h@id othebidegicesntiat store
mat.i ngs and cou pling arrangenents are al so possi bl e.

datarysing &iecyrl%cmagﬁ@tl@mlcal @roqtheémmhﬁg raggige ! hgmain

t:
merf AP SIsB ZaRAANSS FS disfRg i) O PictafiRg ifdaes
through &rdisglay plegice. Theserskdied amttmcanb wnllﬂi&gh&se that the
connect or |.acking arm.1904 t hat deably lifts gver a
e e e T L L
havﬁnﬁ%ﬁ&nétf}‘%f%ﬂﬂa &'capatifies.ne coupl er 1908. \hen
serted” into the coupler 1908, the connector |ever

ar {000} sThelinpubdevice 2248mnst outhut devioe 224 2taxs 2806

g B R SR Bl SR My oo P user
inteFacaH 8s Wedl BOABOALrbNST, rdrotei dperdfonad s§SteP®antlioperations
connector 1902 and coupl er 1908 are illustrated.

systagudiyaray pi exaoaled The inprldevinene? 1§ aancrmmsises keyboard,
a m88§ét O W&%Qf‘adé&u&@?@?@ gﬁéﬁﬁhaﬁ 07 B driaup! er 1908

are’'a the s r'ésent |nvent|on I n
intersoainesteaddothe tconmpec?2 eia ansmput iBrigréesiet 22024 Cihepdutput

d d
oot R ot S(an B Er 0 LeBSaRETIEG. & kil
etc di RIS MRECbAReERE S e bse?@htmzw Vil anoripat nhté‘rﬁac@fzzzs.
e nunber of such connections and di sconhections,

Sometavicesgsudhoas ametwotkeadaptéiaie pEOERM,Hapbe e aa lnput
d?o% acive force on the mal e connector |ocking arm as
and(qr,

I one
[00151] As is familiar to those skilled in the art, the computer system

2200 further includes an operating system and at least one application
program. The operating system is the set of software which controls the
computer system's operation and the allocation of resources. The application
program is the set of software that performs a task desired by the user, using
computer resources made available through the operating system. Both are
resident in the illustrated memory system 2206. As known to those skilled in
the art, some of the methods, processes, and/or functions described herein
can be implemented as software and stored on various types of computer
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enbodi nent in Fig. 20 and a second conpressive
camsurface 2102 enbodinent in Fig. 2 1. Each

wentmwdilesest of Figs. 20 and 2 1 include a bi asPagus2006/013897

cavity, 2006 and 2106, a b|a5|ng portlon or el enment

2004 and 2104, f
read3glemam 36 SRS PRI AB a2 0B0upl er
embéa%nté%@@r@ﬂ)oﬁéf Eritr S Sy BRI H@s&'ikﬂad B;sexmpleeh@mm ahy

enbodi ment of power controller 2300 has two

contealien ean m@uct%ezmlastcpmatm aod gpplicationHoregiar daying the

complft <X4EYBnlsnSfrictsliaR eOn g I eI PR s ng
conticiied. ddW46 Aditioaaly, ete exaord ef thehecsl dritkrenaste usan

i ncl ude two housi ng p&rtl ons, g 25 and 26, show a
interfaceso ARBIALILAS SYRIeAbAR ﬁ%‘“@?ﬁs@r’%@ IQRSRISEM ARy inohude, bt

t th
amolly cing Spoiafiyt SORRRIAbrofalns viiEoorauter PUSHIBHE |
instrubtiore mrthint dient apglicadioarfor Qdmmmthigeambmnangve{pok

2408 d with th [ l, ocki tb106f
opeiafiBs i orioge cprgoirs adsstipad B0V By ofi &t Péarmele

thppaseyr 'h‘i‘ﬁc@@r"d%h@@ vitth t‘hQ%rﬁ@l"ﬁ&Cdf eré@r‘i@éﬂﬂéd in the art
housi ng. As shown, the connector 2 is still coupled

of carppuies peegrpmeningothe Riesant lnye@mmkscﬁaacnb@d loieiayv st

o8 D3 nE RS B ok AR TSt e e

compOfdrygeteni RRODI Bgcngperitiohy a?d 86mictiatesf referest to:)a@bémg
t he connector | ocking arm 2406 to %?ss duri n coupl i ng

compiitariaxeguiede dill berpprepiaked hat B prerptigogwhichhare
symb6iici r@?re%@@}(eﬁﬁ%%% tﬁ%%@a@ﬁgﬁhgﬁﬂ gg thé C@@?Zbﬁeof

conne I'ng arm wnward tforce after
electrimap bignglst repsesemtiag tdata bils aadttbe naisienagceaofidatObitaat

e R o R e T P S
signafst %eﬁﬁ@m@%’%@ﬁil@rﬁs Whekd agtait8 Z2%Ratsink@se %ﬁz’ﬁcélf

its initial bias or has | ost sone of its flex,
locatiens that daye peirisviateleptsicab mragnetic30noptinal peeparties t he

I T

progfrﬁﬁﬂdiﬂ g, compisihd exserer)offingiructibas saradainoa
ocki ng arm 2406 and the coupl er 1908.

compuiarrieRrableedNgy The eyrapeler-serdatie m&ﬂiﬁ@rﬁaq o 2y Pf
the %\{l@é&'cﬂ% HMbinatibh 9 tifldeAcEd TUSERbEP EB6ES T BonRctbRA™

with the memory system 2206.

[00153] It should be understood to those skilled in the art, that some
embodiments of systems or components described herein may have more or
fewer computer processing system components and still be within the scope
of the present invention.

[00154] When describing elements or features of the present
invention or embodiments thereof, the articles "a", "an", "the", and "said" are
intended to mean that there are one or more of the elements or features. The
terms "comprising", "including", and "having" are intended to be inclusive and
mean that there may be additional elements or features beyond those
specifically described.
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one or nore exenplary enbodi nents of a controller,
limter, and/or user interface nodule of the present

wdizewlieesr8e can i nclude a computer or processi RGTARS06/13897
2200 having a conputer 2202 that conprises at | east

cootedl; JRESP RIGETERA Irilvefedsidr ot vards shaness
can Bk ihads td thaExeniRalUsmbbamediils andMpleraentations desotibes
2210, and an_ out put device 2212, These elenents are

aboyenwishewrfaperiing ymdthe scape ke mygniﬂi@nu‘fé@w inghpall
mattgh POHRIE e 830 PRERHOH GsHoUr e T BRSO

drawiegd shodld dednieppricted asdllustratioe laadtriodim aflimitieyy serses
22 f t f t ' t ti .
158 IR Rer oy Utk sfooctifeP i stRge apssacbRersin
are ﬁ&%%éséﬁ%gtaéle%s ﬁ%ﬁ@ériﬁfréémri%bﬁht@i? EABARSAES in the

i ncl udi ng east thosefrom Digital Equi pnent, Sun,
partivulRs orderatiseusised Oviitustrated., It IMEds0 fnbe undexatocd thaw,
HP. and Nexgen, .i s equal | referred for the CPU 2204.
add'%'galiqu%@m%wgoﬁ% yﬂé%¥n§)ﬂoy(ereqre i nventi on operates
on an operating system designed to be portable to any
of these processing platforns. [00149] The nenory
system 2206 general ly includes high-speed main nenory
2220 in the formof a nmedium such as random access
menory (RAM and read only nenory (ROM seni conduct or
devi ces, and secondary storage 2222 in the form of
| ong term storage nedi uns such as fl oppy disks, hard
di sks, tape, CD-ROM flash nenory, etc. and other
devices that store data using electrical, magnetic,
optical or other recording nedia. The main nenory 2220
al so can include video display nenory for displaying
i mges through a display device. Those skilled in the
art will recognize that the nmenory system 2206 can
conprise a variety of alternative conponents having a
variety of storage capacities. [00150] The i nput
devi ce 2210 and out put device 2212 are also famliar
and can be inplenented associated with the |ocal and
renote user interfaces as well as a controller, renote
operati onal system and operations system by way of
exanpl e. The input device 2210 can conprise a
keyboard, a nouse, a physical transducer (e.g. a
m crophone), etc. and is
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i nterconnected to the conputer 2202 via an input
interface 2224. The out put device 2212 can conprise a
wdiepliagg7sa printer, a transducer (e.g. a speakRer)us2006/013897
etc, and be interconnected to the conputer 2202 via an
out put interface 2226. Sone devices, such as a network
adapter or a nodem can be used as input and/or out put
devices. [00151] As is famliar to those skilled in
the art, the conputer system 2200 further includes an
CLAM®rati ng system and at | east one application program
The operating systemis the set of software which
controls the conmputer systenis operation and the
al | Q0 esources. The application programis
tﬁQ%%gkgggwg% Fﬁare that perforns a task desired by
t he user, using conputer resources nade avail abl e
th{ough the operatjng system Both are resident in the
it

l-ust rAPONERERBI)! SYRIEEYRIBRSINGs known to those
Ské}:bﬁﬁ?ﬂé"rﬁdi%i .t, sonme of the nethods, processes,

and/or functions'described herein can be inpl enented
asa povenswitch ispoised ewithin tivecontrslléntresingf and configured
errea ut er executa

t bl j |
for s SRRV AN OIHPWEL T BAHSHEURRY 40 Sanel IBadier
coRtifriter Sspo8EY YR tHECorYoIRY %Eﬂbﬁllgrb‘i{nﬁg[]recgﬁﬁ providing

controller can include a robust operating an

a limétwitahéng Bmcpioo dp eeapensertg a theeshmiglimitr anstecut abl e

a copfiiferaibhe R Rin IR Kol S Sns B BrhdieBBr (e
contfoiir) o dr it loperatiing oft tRefaan@®! spiemat i ons system
and renote operations system can include, anong ot her

application software prograns with conputer executable

I ngtr u.“fh? %ﬁste?n éf‘&lglrﬁhi \ﬁﬁére?lﬁ)mé S%tyc?férfnﬁ[lsipﬁ includes a
conmmuni catl ng an Interactrvel y operating w one or
cavitydoe rexmiving lthe pewes switsls thidimitdrand thg ceaprotiér theasinland

.[ 00152] I n accordgnce with the practices of rsons
defirigh Prigtnal naniaua SiAnSiRn e BANg FomRaldess fen of equal
to afBi RSN UBIR Yifdhelson 1s described below with reference to

synbolic representations of operations that are

performed by the conputer system 2200. Such operations

't 3ui 11 The SpsrEefGedt ¢ fnfrum i aparRuhe! sz are
eacis ¢omfdured|td ¥elcRBUSy Proiteiptilards thé Hathindepeidermtivf e
t he U 2204 of electrical signals representing data

contiphtes. and t he mmi ntenance of data bits at nenory

| ocations in the nmenory system 2206, as well as other
processi ng of

4. The system of claim 1 wherein the limiter includes a plurality of
user definable threshold limits and is configured for receiving one or more

user definable threshold limits from among the plurality of user definable
threshold limits.

5. The system of claim 1 wherein the limiter includes a plurality of
threshold limit settings and is configured for providing a limit switching

function in response to the two or more of the plurality of threshold limit
settings.
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signals. The nenory |ocations where data bits are

mai nt ai ned are physical |ocations that have particul ar
wehewiinisoal , nmagnetic, or optical properties PCT/US2006/013897

corresponding to the data bits. The invention can be

[ ngl enmented in a {)rogram or prograns, conprising a

sefi es bheisystemiet ¢claig 1swbel@(mmebmdenpmoeihguatdﬁm e

provRith ikt B GIB  J8 B L AL BB MoBli A
whenrdioviee conitoliurds tonfiguretifiot HensfaliRg Xhe NiteAt8rPs! signal in
It shoul d he understood to those skilled I'n

[

resppﬁgegtp%he thrashald ¥enbodi nent s of systens or
conmponents descri bed herein may have nore or fewer
conput er processing system conponents and still be
wi 7hi n The systepe obtlairhel whessinthe invdtet isom safedp it circuit.
When describing el enents or features of the present
i nvention or enbodi nents thereof, the articles "a"
"an", "the", and "said" are intended to mean t hat
t here are one or nore of the elenents or features. The
t eBns " Jbemysttimgf pla‘lmn‘t:wtld'reig 'the lindtet iveolidesy'atdeast one

of a 3T B aleRBE AT 2 5 b8y oo those T
specifically described.[00155] Those skilled in the

art w II reco ni ze that various changes can be nade to
t h8. exerpeayptamiobglaient whereinithe Pemeniead isrsheater,

t
furt*fﬁ?%%%ﬁ%ﬁ'ﬁgcﬁ‘&# SPE RS ebphg b ot apRragfe Pigna
from hdirstiterrpetiatsios seﬂsmmcﬁ@mﬁhﬂh&ﬂma@mﬁaambow

drawi n shoyl.d be interpreted as il trative and not
sengor HPIT R £ PR VI8 ASECOCeBBIrRIurS SIanA Irer & 56oaad
temiBARGR Qatbd BboliBRANAR ThlREETEr Niflofit BldcdttRolléplank
e construed as necessarily requiring their
limitee eboh receiee the filsk tepmperatunemlgoaloand thessrconddemperature
il lustrated. i.s alsa . to. be.u de 0od.t hat .
sigriz) afia M et rdieS SR PR ST E RBhmn essmanse
to théhAist bAd FerbA® @étheralure%lﬁﬁ%rarF@!Hefédnt@Méi edhtrols the
conprising: a controller housing; a power swtch
powgr spitcbdn Fespansettadhe dinstrand secanglienieraivee signgissur ed
for selectively providing power froma power supply to
a power | oad;

10.  The system of claim 1 wherein the power load is a heater,

further including a sensor input for receiving a temperature signal from a
temperature sensor associated with the heater, and an output for providing
power to the heater, wherein the threshold limit is a temperature limit, and
wherein the limiter provides a limit switching function in response to the
temperature signal.

11.  The system of claim 10 wherein the sensor input is a first sensor
input for receiving a first temperature signal from a first temperature sensor
associated with the heater, further comprising a second sensor input for
receiving a second temperature signal from a second temperature sensor
associated with the heater, wherein the limiter receives the first temperature
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alimter disposed wwthin the controller housing
configured for providing alimt switching function in
woesanexdst o a threshold |imt; and a control | eCT/US2006/013897
di sposed within the controller housing and confi gured
signaband the segandigmperature signal apdipaovides tioé limfitssvatoming |

funchfo Bronoh df 5o Bt Mo nsbioRl Teptr§ife FiohBBei vi ng t e

power switch, the limter and the controller therein

and_defi nes external maxi mrum di nensi ons defining a
vollgme dhe|systen ehpladn Wywherain theysontrollerdngludes adows.

temglerafie th iBille Cotighrba P (eelind B IBG BRIl FE. "
threpioold receiviing almeasureddempeaeaturefroirha temperalitecsensbr, and
systemof, claim1l wherein the limter includes a

Th
geneyalingian JanT in Sespafise tadhe deceived maasureRiarEpariUiebeing
IessCiﬁQﬁ'tl%deg&i érﬁP | thidihofle or nore user definable

t | ts

resho romanong the plurality of user
defl nabl e threshol dlimts. 5. The systemof claim1l

. I | it th hol d
' CIhErsvsiEh o cri] WRReiR she Mhftes inffdes & MiqhARiGal
rela?‘ﬂbhﬁ?‘ljr@ﬂ tbpehiin nesmﬁsésmnéqlnﬁu@tHregqémn@lrto%see mf
uraI [ téﬁh()f threshold limt settings. 476

resmémtbe igitthresholghandiuponteeraaysling of the liaiten. gur ed
for providing a limt switching function in response
to alimter control signal and wherein the controller

i s 1donf ngwsa,ritémrof @iy hivhegeih ke lini meésmmtsr sélected
gnal in res onse to the threshold I|mt

frongy'ﬁ giaupreansisting ofinierperatiie. aipresre; a H@@%W‘d a

flowimt circuit. 8. The systemof claim1l wherein the
limter includes at | east one of a high limt
threshol d and a low linmt threshold. 9. The system of
oad

o e Y it SR nherSf the sbwiaE B it Saiiiireg

for éc—ﬁé&tﬁlfe@l pllfd%/ldih% batNefr rmfas@ohlsé&b al SRS @8nitFe? skt ahd the
associ ated wt heater and a second sensor | nput

contrguerrlé@@nﬂgw@dafos aeaewtmgﬁb@ suttghecogtrghsignak om a
second

16. The system of claim 15 wherein the controller includes a
processor and memory, and wherein the controller is configured for
generating the switch control signal in response to a control function selected
from the group consisting of a proportional, integral, derivative (PID) function,
an adaptive PID function, a proportional function, a proportional/integral
function, a proportional, integral, and two derivative control (PIDD) function, a
feed forward function, and a feedback function.

17.  The system of claim 1 wherein the power switch includes a
switch device selected from the group consisting of a contactor, a relay, a
solid state device, a knife switch, a mercury switch, and a cam switch.
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tenperature sensor associated with the heater, wherein
the controller and limter each receive the first

woenpaned7sir e si gnal and the second tenper at ur ePeT@IS2006/013897

and wherein the limter provides the [imt swtching
f uhgt i ofhe systespohslain d wherein tiss power switcimihcludes a

eratuye, SI nals and the contr Iler controls th
relay, dyRRCIRFIEING A1 FES op gelesn ol cireyibdispesea within

the GRAERELF Qésﬁ“?@f%”f% ARl S Etta ints by e T ap
i nput for receiving a terrperature signal from a
tenperature sensor associated with the heater, and an
out put for providing power to the heater, wherein the

t higshotrieldyBidm of cRirhelPatRélednplishg a @ﬁﬂ iMfeefagkn
the limter prow des a I'imt swtchi ng function in

modulsshayisg a usarieteriaspdroasingeard grrantroller inferéacs and heiry

conffoytel'd BroViae & el I refdls TR Cdfer Rt Eeiing

userf inp8t inchidhey atvalee sfeu’uedhrmmmitememsér ihfeefaceatedule,

R ACCEARITICRT ERT e
T

mtertfac@ encdule and |tlgem abntrokerpreing dosfigured fonelectrically laindg
tion in onse the first . and s

relepsaldi Bl U fetaterce Fatlls3b 4 GoRffior o

con%ﬁ@ﬁn@bf’hé B@w%b’ﬁ thel s inteftaed %?\dathé%nhﬁﬂ?@lef ature

al arm nmodul e configured for receiving a | ow
tenperature threshol d, receiving a neasured

R e LR RS A S0 e R g8 by
for dlngmé?rn@t AN epbeition dfehe systam hhé al wsertinpiedevics for receiving

threshol d. 13. The systemof claim1l wherein the
manyailyienteraduspicommadani cal rel ay configured to open
in response to the limt threshold and to close in
response to the limt threshold and upon a recycling
of 2t1he IThe $ystemiof cldiine18 wdteseindhe ciser intérfate meidule he

incl 3 At P NOSOTH UAH o SOMRREOn Wil So6dasifa

sysfeen, The systemof claim1 wherein the power switch i's
confi gur ed

22. The system of claim 21, further including a system identification

module for generating a system identification over the data communication
interface.

23. The system of claim 21 wherein the user interface module
includes at least one of a visual output device and an audio output device and
wherein the at least one of a visual output device and an audio output device
are being configured to generate a user notification output in response to the
data communication interface receiving a power control system identification
request signal from the secondary system.
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for selectively providing power in response to a
swtch control signal and the controller is configured

woaooepaoszgat i ng the switch control signal. 16. pCinas2006/013897

system of claim 15 wherein the controller includes a

pRocesThe sysnefBiaim 1@Whafem tHeusdeinfiiicedhbtle’ S

] configured for gene(atlnﬂ the switch control signal in
includesshpewity snedule genliguredrie t1 gnide sksuteaceessriotthe ugebup

; -Sit b f proportional, integral, derivative
lntel'f%%qlaoﬁﬁjbé;g}( Qlysr

I'on, ‘an adaptive PID function, a
proportional function, a proportional/integra

Bt r o eV BE FAIT O UM ampUs ind L T heviog
a firstcrRERA T6, CHIANGO o ifput ESINRE LY Soodlifg fohet R "
powef soutcetandya sepond intedace avingaa secdratcanneciornfer agupling

to an 2Pipdf RREEtET Ferronishg Poner B teSowsr BRY Wh¥rSRaS
contrélitd HUSRTg BWonfiuidicloustasast patially séelrkReportiBRlgithé g

_ an arc reduction relay control circuit disposed within
input caaneeter inthehouring whgniibe inpirtgasinectny isceupigdaitothe

. Ie rel i m
frst ERREES B Einfoublldo 2k il Bl a B B B PRG o
outpuisohnéstoetd drechbusing Mhei e utput corlredtoriis coupdavitnthe
bei ng configured to provide a human machine interface
secoRd)CPRBCEBRt rol | er for receiving user input including a
value of the threshold limt, the user interface
nodul e, the controller housing and the controller
b&6ng ddvef systeradfictainr 26 eheatindhe coptroter dusingincheles

o cotuF SRS BRSP4l o

one dFARE iikplitRdnhestorbAbithe datdut cARflet®IreatpRidtodRE Rbhite
the user interface nodule to the controller for

systegwnmuni cati ng between the user interface and the
controller. 20. The systemof claim19 wherein the
user input includes a display for displaying an

oy at iTHe $Ystémefidinetwihiedein the Gontrofer helssing icldes a
receiving manual ly entered user commands. 2 1. The
mourgyg GQHRIer @ an rﬁxl&)’"'s\}ﬁ}il‘éaqe fWﬂs@mwﬁ'@G AJERURINLI e
brackefi%Hﬁgﬁre% ﬁ?hﬁe@g %UHtﬁ@ttg‘H‘sbﬁé&{ P8 BohBF control
comunrcati on W a secondary system
operating environment, the mounting coupler and the mounting bracket being

configured for releasable mutual engagement.

28. The system of claim 27 wherein the mounting coupler and the
mounting oracket are configured for mounting the controller housing at a
predefined distance from the operating environment surface for enabling
ambient airflow about the controller housing and creating a thermal separation
between the controller housing and the operating environment surface.
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22. The systemof claim2 1, further including a
systemidentification nodule for generating a system

woOdaostité§78€ at i on over the data conmuni cati on i nPeTfisem@s/013897

23. The systemof claim2 1 wherein the user interface

ul e~ ng, . .of Vi I t. devi ce
Tod L THRGS T B oieiEs7 weFeif o it Pp bR s s,
configureddér mountingito the ppératinyierwirahtheit satfdt® by Wrigldr more
evi ce are belng configured to generate a user

.. d . L
differgpl types 9 mvr@ugaaﬁtenﬁrsr wletesdTery thegren gonsisting of a

cableqm‘éﬁrlég{é?ﬁqﬁ, 3he'd B¢ rafCel ving a power control

system I cation request signal fromthe
secondary system 5024. The system of claim 19 wherein

ol | g et Ssters s LlrbeEincliing a Wireydrvistal
status nigcﬁéétﬁﬁseeaaﬁi BbRfidUred td ?%vid@ 2 dif8Rnt ¥pbRitional §!aﬁh§bft

, turther conprising a first interface having a firs
the syslenect or for coupling to an input connector for

recei ving power froma power source and a second

i nterface having a second connector for coupling to an

o@put TIRNSERERr off cMinPBO WHErSIH & fi visual statuPRididator is
| pad, wherein the controller housing is configured to

indicative efan optaut iohthe canttqlles, a speerd yisuat stetis indinator is
indicBARDBEAR in-fahdel Rt Br bleCcorRitler, sie0s R visha

statustindieatolr i adicative yof aacexceecded vahge of opetatienafttiet
cqonnector to the housi ng when the output connector is
Con“@g%bled with the second connector. 26. The system of
clai m 25 wherein the controller housing includes a
cam|ike edge configured to provide a biasing force to
a 3brt | Ove systam ofeclaim drvherein the ¢antinllec bausipg dncluges a

plurayly ofiERoL RGPt PR dae ol P tlphBral i e ™
contfollEp hBdsing Enddsshfigurad firigh@bling Rinsbicataifldwetirengitthe
surface, turther conprising a nounting brac

ket
therrgahrardingaeprisoand phewt thedisutariang pewar switshawithinthg

rol operating environnment, the. nounting
cont@%ﬁ)g@&ﬁhd t he nmounting bracket being configured for

rel easabl e nutual engagenent.

33. A power control system for a thermal processing system, the
system comprising: /

a confroller housing;

an input power interface for receiving power from a power source;

an output power interface for providing power to a power load;

a power switch disposed within the controller housing for selectively
providing, at least a portion of, the received power to the pdwer load;

a temperature sensor interface for receiving temperature signal from a
temperature sensor;

a safety limiter disposed within the controller housing including a
plurality of threshold temperature limits, the limiter being configured for
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28. The system of claim 27 wherein the nounting
coupl er and the nounting bracket are configured for
wouowstiiesgst he control |l er housing at a predefi nedT/US2006/013897

proviginti £ Bafer] IR AWIEHARER AlaR oF FoereRoEaR twdidr i bhe,

et e bkt AN B
g%]?é@éo'%éf% HSN ﬂveﬁmgmtrr)@ll%hﬁtgm%w epnfigyred for

contrBRiG!the GRS AR ProliBingPOH SaRrs) i palh dlitgh, ! © L he

operating environnen ne or noré different
types of nounting fasteners seI ect ed fromthe group

S el Ao bl e Rl

contrl@lleathbts)eléétlv\é' ;ﬁ'éﬁblrﬁ(} S pswer sy ;%ﬁeﬁé\ﬁﬁ’ctf ﬁf‘lfés%ﬁ§§| to

to provide a different operational status
the regejvedtersperatuie sigaalandwherein thetvavoe mare of tme thfeshold

L L S MR T

i ndicative of an in-range system operation of the
controller, and a third visual status indicator is

i mht-cat TR systeRnokslains 33 dfurthes sopiprising atiseninterface
modﬁl%r}{af\f?rlug# ﬁru et tedfibe ﬁ%ﬁélgg‘a‘?’fd §|c rg{nlﬂ?rvﬁ%?fs{(, A?Ja?emg

ont r ol ou3|n I Nc ner ma
configared tvgp;mmdsa puman meﬂmebntﬂn‘acbetonbe icohtrolér fot rédedving

oo 0 eI AR 5 e R

hmlté hRe lusBt Irﬁérfé’ééjni%w tﬁé"cbﬁfr‘o"&rﬂbd@rﬁ@ﬁn&ﬂ%&@ﬁﬂr ler

housi ng. A power contr ol stemfor a ernma

being maﬁgtsradgfosy@e@ﬁble icoupljng eﬁtheolmmnsﬁeﬁgce dotising tol ther

contHSF B85 BB Wi BidUiE b nk EBFiIE e

configuead forrdectoivally amd aeleamnY coaglingtheousdr interfaed module to
I Sp Ose%gWIthl n the controller housing for selectively

the gongigllar commu@lﬁgtm@bstweerbtheowserﬂnt@rﬁ%@@r\sdefaemnénoﬂer
to the power |oad; a tenperature sensor interface for
receiving tenperature signal froma
36. The system of claim 33 wherein the input power interface

includes a first connector for coupling to an input connector for receiving the
power from the power source and a second connector for coupling to an
output connector for providing the power to the power load, wherein the
confroller housing is configured to at least partially secure a portion of the
input connector to the housing when the input connector is coupled with the
first connector and is configured to at least partially secure a portion of the

output connector to the housing when the output connector is coupled with the
second connector.

37.  The system of claim 33 wherein the controlier housing includes
a-mounting coupler on an external surface, further comprising a mounting
bracket configured for fixedly mounting to a surface in a thermal power
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tenperature sensor; a safety limter disposed within
the controller housing including a plurality of
wohomshai7gl tenperature |imts, the linmter bei RGT/US2006/013897
f i
cont e et A BRRERY e iRl Gt 444 yRHET
brackeirhmlgacuniaguremfosredmsabllmmusb«mli emyhgeanyds at ur e
signal; and a controller disposed within the
control l er housing and configured for controlling the
SE®CL I X Dol CoflirBPsyRitePXMPhipidingne power switch. 34.
The system of claim'33 mhereln the controller is
cdneans ferselestivebhprovidingigowse recsiven from apowetisoyrasf to

a o\eg g'dby the power switch in response to the received
P ﬁ@’ ature signal and wherein the two or nore of the

t heahs fer premm élsbhféty lllfﬁlttffor luﬁﬁﬁngim% s;ﬁobicﬁﬂg bf power to

t hreshol d and wlimt threshol . The system of
the nweﬁrrt@@@ in fQﬁPPﬁéﬁ t@@rﬁﬁfetyuthges@o&and nt erface nodul e

"3hefs fof LB B BEGBIHS I 4RI GV Bbwer and

ace ‘and bel ng con ure

the mearhs for pl‘DVIdltng& safecby titmit in @Idseqbdoanmtpto emeothem @ndser
] nput j ncl udj n g of at |east one of the
relatyptﬂrg}(ml@tgthg Bsafety limts, the user
i nterface nodul e, the control |l er housing and the
controll er being configured for rel easabl e coupling of
t h39.us ef he sysiehaobclabn S8n furtheridomprising:ol | er housi ng

cofterts 145 ToleVhitie BFFRRORE it e paliel b Blafiemdo ™
userldif) 163 PEceiling'd as6r iIRPALUSTINiNY tHes SRR thebdiviid] o

comuni cati ng between the user interface and t he
comeapsifer cowmingthe raganseior dispiavinghagd repeiviantheriser

L e T

powéromthe power source and a second connector for

coupling to an, output connect for. providing the
poVIEANEJOF RESUSiER CPBRRCIOFRHRIEH 9 He BBYEF GPitgp! System;
ho
ohialid fbPirRAfigEher inreSaleffireBife by AvhdrchP e edne
for linﬁtimg inoludieg nearissfoc hmmth*@thm providing oi pawertorthe qrosver
load s confi 'ﬂured to_at @t PartlI ecure a
oa dBrf??%?P%’rtq 8%8@5&?"’80?? HBFesPd% @ousi ng when

t heheRinsTBE réléé%t—ﬁﬂy Rlounting AHE lpdWeticohtrbhsysi@man S power
connector. 37. The system of claim 33 wherein the

contge)raystarn epenating ﬁngqmmem@gld in proximate position to the power
load.

40. A method of providing power to a heating element, the method
comprising:

receiving power from a power source;

sensing a temperature associated with the heating element;

selectively providing, at least a portion of, the received power to the
heating element in response to the sensed temperature;
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a nmounting coupler on an external surface, further
conprising a nounting bracket configured for fixedly

wounowstiiesgst o a surface in a thermal power 53cORCT@ISE®@E/013897

operating environment, the nounting coupler and the

P 856k RS R S ! SHERL P Shois:

and conprising: means for selectively providing power
recei ved froma power source to a power |oad; means
 bnitnacthediekstiverpuding ohthe reeeived Howardo the heating

ebmé}gﬁél{% S%ftﬁqﬁg%Bg{rP%r@ge power | oad in response to a

res ans for placenent of the neans
for sel ectlvely prow d| ng power and the neans for
provi ding in close proximty to each

ofther dH8 msﬁm Qfec'ﬁ‘jﬂb‘i@ rugther sompEsiHgeceivingitwaor
more?%%r ﬁéﬁﬁéﬂr’sgfe tpbShalds ﬁﬁgrém%em@@ﬂclt{@@iﬁef or

alngacaracterlstlc of 't con
recengdstwmot mae user defined safetyettwesholdsa user i nput
defining the safety threshol d; neans for coupling the
nmeans for displaying and receiving the user input to

t e, Meqhe hethod GFREaRNE0 AftheR %ofi??@hgf HedhPhittintiMglay

prOV|d|ng power; means for secur a connect or
mour&mgmrecketimawwmm proximity with $he heatingelement and

sty BB ol o el g

controllenhclishy ebntiniey atpovdrswitthe dorblienand snsufesy lingit
the two or nore safety threshol ds; and neans for

configwied {9k Braviding the fglecke pmmsoﬁ@mean@g@némmmn@
power control system operating environnent and in
proxi mate position to the power |oad. 40. A nethod of
prdvi diTe metieod ofoclainhda; funtjnee lcomgorising placimténpdwer
receiyv wer source

contrERESteg 1 Rrakpu.p dhe HBeln RrBaNG e Poter Reairel aystem
havi iﬁrsgf:rgllle\?)?cﬁ%m% ?ﬂ ;Yo@épéﬂvﬁém&sp%ea QAthin theP&BritaMer of .
housmg for selectively provndmg, at least a portion of, the received power to
the heating element in response to a sensed temperature, a limiter disposed
within the controller housing configured for providing limiting the selective
providing of the received power to the heating element in response to the
comparing, and a controller disposed within the controller housing and

configured for controlling an operation of the power switch.

44, A housing assembly for a power control system comprising:

a case defining an opening and a securing portion positioned
proximate to the opening; and

a coupler positioned within the opening and configured for coupling to a
connector, wherein the case and securing portion are configured for securing
a portion of the connector when coupled with the coupler.
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heati ng el enent in response to the sensed tenperature;
54conparing the sensed tenperature to a plurality of

weatmiyod7hr eshol ds; and limting the sel ecti vePCT/US2006/013897

provi ding of the received power to the heating el ement
in response to the conparing. 4 1. The nmethod of claim

4@5. T uheetsseontly of climrecRhiidig the\Bass deMies 8 Bidsing
defi ned safety threshol ds wherein the conparing

i ; )P .
cavity aod wHiesein{ae seguiing @ortian isdafined histbe hiasingsavitn aady
the o@@ﬁiﬁ hol ds. 42. The nethod of claim40, further
onp

Ising fixedly nounting a nounting bracket to a
surface in proximty with the heating el enent and

| | i ) I h i to the .
S AR SR O RSk Wl Sh the e hihc SoRBR nelydis
a ﬂeﬁcﬂgﬁ’?{diﬁ&‘\ bpghe GaseOrRured 1AMk ?\gg?ffm the E‘btgpler upon

ured for providing the se ive providing,
couplingrpbithiencornegtor with thegcouder ane torptdvide afbiading forde,

f her conprisin | aci,ng_a powyer. contr ol tem i
against I BonGECF bitioH et e uitSr is raUpleewti it Popsler.
system having a controller housing, a power swtch

di sposed within the controller housing for selectively

pridvi dithe assemblyof claimat4 wharein the kase inalidesia isstease
hously a1 2 ¥EEbhE $afo HBRRInd, e 385957 rkPsReREE R sesorg,
casehmm'sl in’g;araocrfum;et(ij tayeftiosr torsubistantially gcmﬁ thegcades ahnd the

sel ective providing of  t received power to the
OPENHKRIS; 4@'\9"5%% POWP% %frstBGRE%t case: hrusihBad iErRpErtign of the
secof@ 58! Hdis: irgj_sposed within the control I er housing and

conf i gureg or controlling an operation of the power

switch. 44. A housing assenbly for a power contro
sysiemgonpri sing: .a,case, defini an openi ng_.and .
Slur 1 5 Pt R, A HAITERL Wisraini e CoupleT is B0y fianedyith
the opRAiy EfidEby Besfilst 8888 hvlisiRgard\WheRmtHdsédiffing
configured for coupling to a connector, wherein the
portien isedefined by arsun@cp gdgec the sesond icgee 8QUSIBY- securi ng
a portion of the connector when coupled with the
coupl er. 5545. The assenbly of claim 44 wherein the
cak deTheessemblyasfiolaintéd wheraincthefsecearing pbeicreinuiides

t] ' fined t bi asi it d
a flahge disposed about 8 portian of the Bpening, the fanje Soafigured for
compressively biasing a locking lever of the connector in a locked position.

50. The assembly of claim 44 wherein the case comprises a
thermoplastic material.

51.  The assembly of claim 50 wherein the thermoplastic material of
the case is a polycarbonate.

52. The assembly of claim 44 wherein the case is configured for
enclosing a power switch and a controller for selectively providing power to a
power load and wherein the coupler is configured for at least one of receiving
power from a power source and providing power to the power load.
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the opening. 46. The assenbly of claim44 whflLein the

securing portion includes a flexible portion of the
woasem/1aea18i gured flex away fromthe coupl er up®aT/US2006/013897

coupling of the connector with the coupler and to

provi de a biasing force agai nst the connector portion

W30 t fthecassemiipof ichindBvbdrein the thse toemiRjured Tor
of . cl.aim 44 \/\/nereln t.he case includes a

Th I
enclosia, Sé%ﬁéfg limiies ang Wherelh Yiecenipleris Con agre\ﬁigformelvmg
at ledst R tEATRrARrS srgaaaﬁeg\ts SeSEC ﬁ@tegﬁg gre

coupl ed together "to substanti e case and

associateyithithg powegiddached by a portion of the first case
housi ng and a portion of the second case housing. 48.
The assenbly of claim47 wherein the coupler is

P&, t i On@a%m%rhbvtﬁ c‘RﬂﬁN‘ﬂ whdpinnRe o?)énm@ﬁsfd first oﬁéﬁﬁg

housi ng and eréin the securing portion’is defined
and teswuplisds @dfisst _eﬁunlﬁ@ wdom@reun ersgsdefinesm seqsred
operfii lAhdr EomPldhT < SedtBB £ LBuARF paSRHbed S b fecond
opentiieand gonfigered! faﬂ geuplm@fﬂoweecbﬁwcommc@ww@hythe case
biasing a |l ocking | ever of the connector in a | ocked

defingg ??Qﬂf’d ggpur ’I"EGPQ{B%% Resijioped praximate tQ\H@r e2¢pndhepening
I
o ESTNERING SR LGOMERIATA SoSBHEE e e

with thet se¢aald wuplﬁe case is a polycar bonate 52 The

assenbly of claim44 wherein the case is configured
for enclosing a power switch and a controller for

SBECLI Vi hisBERBICEMaiRt 8 WHidtel REWRse|ie8 iisecond
wherein the coupler is configured for at |east one

biasing swivily mgdpuhereir thensecopdwacusiog mestiemis cteﬂmdabmwe

tot I .. The assenbly of claim
seco@?%gbgicﬁqmgﬂﬁég Suggg%%ﬁgugé{?lged for enclosing a

safety limter and wherein the coupler is configured

for receiving at |east on enperature signal, from at

| edBt ohbesEpEPM @fr@a%ﬁgﬁheasgb@ﬁaﬂ%mmw ipeonpawed
for r%cé@ﬁng?s@e?ﬁ?olﬂiﬁﬁgﬁp ds&ﬁcélvﬁd Yt SR fcﬁ?rlan?d Wﬂ@fﬂlﬁ‘g

open e cou er 1s a st couple
the seodndivaupler is bonfigitreddef pmmdlng powentb a power load via the

second connector.

57.  The system of claim 54 wherein the first coupler and the second
coupler are color coded to indicate one as an input coupler and one as an
output coupler.

58. The system of claim 57 wherein the first coupler is colored black
and is configured as an input from a power source and the second coupler is
colored white and is configured as an output to a heater and a sensor.

59. The assembly of claim 44 wherein the coupler is compatible with
a Molex Minifit-Jr.® connector.
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openi ng, further conprising a second a coupler
positioned within the second openi ng and confi gured

woaooetioegdBi Ng to a second connector, wherein tREeTWE3®6/013897

defines a second securing portion positioned proximte
to the second opening and configured for securing a
portion of the second connector when coupled with the

G000 IR8 By Elem BBctaln daivheian th Sedirha erionerades a
ﬂexnmaa:awmne @d@ewbmamqgg 5&&%9 fbreéfub %e&nwécﬁﬁ |SV/eF AR of

bi asing cavity and second openi ng

the psipledhpgnegctel.ai m 54 wherein the first coupler is
configured for receiving power froma power source via
the first connector and wherein the second coupler is

coBli guThd systenpbbeiaith g WheRIn tise BolsIeEls 4 RARfaN cidriéd
second cor}nector 57. The system of claim54 wherein

coun*%am ted eb[ﬂﬂe&m&ﬁdn@lﬁé)r%%@oaaa@tpér are col or

coded to indicate one as an input coupler and one as
an output coupler. 58. The system of claim 57 wherein

t h@2f i rAtpmmcnﬂrol systehohavinlaapswenswiteh forfelaptively

proviing 3t 38 g e Bover @iqgﬁéﬁﬁﬁé&dakg%?gﬁﬁ%t‘é?%B'aﬁér

loadhf#b8§poristdiora éSﬁ?@ﬁer ﬁ\% at Qﬁﬁﬁﬁﬁé Mqof claim44

wherein the cou erlsc [ Ievmt%al\/blex
M amuplerrfo(cqumMrtecamextem«mnmeetosmcbm of claim 44

o OB BrSERERG < @llet AR dhe Befler shter. e

housiagtifihingga lceupler apshinlg fbhextesndll fitess i a1 @csuplér dnd
The system of cl aim44 wherein the coupler is femal e

hawaﬂuaeh'@émgowaperIO%ai%pé@ﬂmaie rcetm SoURieroRRNiRg avn ent ed
proviig SbiRSing Feros ok BhadiRb Bruc of & Kol AP whePE'

conm&ntar isrcoupletwithrtbencauplenethe diasing postion poniguréd &l seure
response, a_copt ystem conprising: a

| ler, t
the clor W&Be&GHB%C{fSOSt'@’r%W“Ei'P%FHHP[‘Q&Onnector; and a

housi ng for enclosing the controller and the power
switch, the
63. The system of claim 62 wherein the power control system

includes a safety limiter for controlling the providing of power to the power
load as a function of a threshold limit and wherein the housing is configured
for enclosing the limiter along with the controller and the power switch.

B64.  The system of claim 62 wherein the housing defines a biasing
cavity, wherein the biasing portion is defined by a portion of the housing
positioned between the coupler opening and the biasing cevity.

65. The system of claim 62 wherein the biasing pcrtion includes a
fiexible portion configured to flex away from the coupler during the coupling of
the connector with the coupler and to provide the biasing force against the

engaging portion of the connector following coupling of the connector with the
coupler.
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a biaging,Fafty acihecsounler
posn]@ﬂ'V‘Qﬁd ﬁ&gh&ﬁg@%énh&@ﬂgﬁrﬁoﬂ Bt r@ct O}& orr?ﬁ{hp' d

housi ng defining a coupler opening for external access

to the coupler and having a biasing portion | ocated
woneeiied7® to the coupl er opening for providi ngC&US2006/013897

bi asing force to an engagi ng portion of a connector

when the connector is coupled with the coupler, the

bi asi ng portion configured to secure the connector in

t 186.couPhedystesi bf clainvbRiwitdreircthenlexibleGdrtidn i dofireenby

f claim®62 wherein the power contrgl system inc|udes

RRAIRG AN B CORBOWRBPBEg & fexed

t an

reint ng Is CO I gure

connectdrds icogpledewith the eouplenng with the controll er and

the power switch. 64. The system of claim62 wherein
the housing defines a biasing cavity, wherein the

bi g&i NgTRE rsgsem bfcléfth iG2aRh&eiRtHORGSIAg Holides 8 AuzibRy
posi ti oned between the coupl er opening and the biasing

camd&e.aqge providing ths, Biasingoores o acenneetineiener aemof tha ng
ludes a flexible portion configured to flex
cou@%&%ﬁ%#r@fhe coupl er during the coupling of the

connector with the coupler and to provide the biasing
force agai nst the_eng

a%?e\% gortl on of the cgnnector
f oPBowi be@c‘/ﬁﬂmﬁ C'@F B m&%mwl@w%ﬂrs&&eap@r

conf@%@? fJﬂ%céqugb\géBﬁbﬁi BteRBLAI flrer d& ﬁglﬁ%pl or

fon is aS|ng cavi'ty an

secaneco upje nocohfigired figr mnw_mhhg power tonthe powerddagdpwhereimthe
nougiR s SARTEERA ailtce SPEoRd GHNEET RPBRIgHer Sdina Access to
the éfét%n‘a\/éd pénd: havi

Gazsé&ﬁfd%lashb%d?ﬁéﬁ \Gtatéd Pwﬁﬁat@to

lexi b cam I ke ggge providing the biasing Torce to

the seq;mmuplargowmeg ferrprogidingha secapd birsing faree & anes.

enodqligPEHIGERT p 55 Bhd BfnPRBE eny B sBEERY Fonhcrlir

coupledivwith tHelsddomd coupier, meﬂge@masmggwnbm configired uoed

for providing power tQ the power | oa wherein the

secwf@daﬁﬁgcpad@@ﬁﬂe@t@rwthm er&e%eeﬁwenew thpihersesosdicoypler.

for external access to the second coupler and having a
second bi asing portion |ocated proximate to the second
coBpl er Aopeusing assemplyofor di payver controh dysteas compfisinge

0 an . .
a case defining an opening;
a coupler positioned within the opening and configured for coupling to a

connector; and

means for securing the connector to the coupler following coupling of

the connector with the coupler.

70. A power control system having a power switch for selectively

providing at least a portion of power received from a power source to a power
load in response to a controlier, the system comprising:

a coupler for coupling to a connector;
a housing for enclosing the controller and the power switch and

defining an opening, the coupler being positioned within the opening; and
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engagi ng portion of a second connector when the second

connector is coupled with the second coupler, the
weeswndodgasi ng portion configured to secure theTasewmad3897

connector in the coupled position with the second

c onghres for@2cudng thes coghasseithy dovipler BYRIngdAséfieh of
stem co r.sing. ,a case def.l ni n% an openi ng,

S . ,oa
the C@%ﬁ%?teif wiigE thegpraning ead coupling pEfhengennrsteiowith g ed
coupfé?.r coupling to a connector; and neans for securing
the connector to the coupler follow ng coupling of the
connector with the coupler. 70. A power control system

con! o goul o n
s £ pERBG o Bp i pater Gantelel ey akots .
encldsthdaRRsr SWiRh fof ré RWARE HBWER fong %{}%cfv?éﬂ $durcé BAd

system conprising: a coupler for codpling to a
seleciyalyqoovidingahieast agoriion eftbeoeceiyedpoveartoropower laad,

| t.ch and defining an opening, the coupler
the nifigf SFinr

ed wthin the opening; and 59neans for

sdaserting d denmevidreintaoan bpehing dafinldsty fie) hOWding enclosing
i nsertion of the connector within the opening and

the pow@siswitshaand e castiietior with the coupler. 7 1. A
f ' A :
o i 8 scBARnG pbRtbrio P Ho SHY pthariatd 8 thBbeoing,
durinfgr then inserting rof $lwei cornectdr s et opehingpr ovi di ng at | east
a port.ion of the received power_ io qwer. | oad, . t he
Tt HRING RS CPNREIO! fha SpLPlRS PRstioRRAHIE the GsAing: and
o | . . .
i LR IAC SREUY poRforSTIRL MBS 854St & RRAIRY Bértion of
the asmnentorhioliawing couplingraf thet econnesterderthegodplerng t he

inserting of the connector into the opening; coupling
the connector to a coupler positioned within the

OpERi NgThamkthed of ckimthewhersin iseBuey incitdey bibsiag the
housi ng agai nst a | ocking portion of the connector
securipg| 10/ against thﬁgloekmgr@ oM RE erponrneaivre coupl er.
72. The nethod of claim 71 wherein securing includes
bi asi ng t he
73.  The method of claim 71 wherein the coupler is configured for at

least one of receiving power from a power source coupled to the connector
and providing power to a power load coupled to the connector.

74.  The method of claim 71 wherein the housing encloses a safety
limit and wherein the coupler is configured for receiving a temperature signal
from a temperature signal associated with the power load.

75.  The method of claim 71, further comprising compressing the
locking portion of the connector; flexing the securing portion of the housing
upon the compressing; withdrawing the connector from the opening; and
decoupling the connector from the coupler.
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securing portion against the | ocking portion of the
connector. 73. The nethod of claim7 1 wherein the

woaul1iees78s configured for at | east one of receCYiusgo06/013897

power from a power source coupled to the connector and

provi di ower  t . r. | oad coupled . ta th

cdhect e MaifiodnECRid Hdpvasrel e sonnecipidsa et ne
conrietbr! the GLISGS R MrsBadb@ildr, firhdr GitHpiéiRgei n the

coupl er is configured for ‘receiving a téenperature

siigeantingraraecondecpmestarrintosa gacond openingradinmithy thise
hou%p r load. 75. The nethod of claim?7 1, further
I%ﬂﬁﬁri sing conpressing the | ocking portion of the

C arsecbhesedrind portimust the Huwstrigproximéateetohtpgsi ng
upon the conpressing; wthdraw ng the connector from
secandeorsing AYTing the inseding eithesesobe mvapesior it the second
opergﬂﬁpl er. 6076. The nethod of claim7 1 wherein the
onnector is a first connector, the coupler is a first
cocguing thersebond conpecisr twa sensrd coaplea pesitiondd within
connector .into a'second by the housing; flexing a
the SQGORAPREXING: AN portion of the houtng proximate to the

S ecOA PRl S oflH rée@ﬂriﬁ% BohtibHEsH ﬂh@%di’fsiﬂd“@gﬁﬁ%é‘ fockin

wnnect or” 1nto the second openi ng; coupling the secon
portioaroféke second aosreciavfotowpigcoyplingt ofdhe sembndicannéetor to
second openi ng; and securing the second securing
the (ﬁ?qﬁéﬁhe housi ng agai nst a | ocking portion of
t he second connector follow ng coupling of the second
connector to the second coupler. 77. The nethod of

cl & m 78hefruethedrofcaipy 1&ifugheoapmegsindcamressiogithe
ook bR ¥ 110 a6 P08 RARE AE 12K B S8R B of
the hougidg arw'ongge Igemelesidg owithdraiving gheaseadmi coroeetbr fmr:“
openi ng; and decqupl i t he second connector fromt
the SERNORRTPIEIY A8E0UBIROHR SECPOR CADIRROR foRH e S8coh
cou@l'e?.c”oni c device in an operating environnent, the
racket conpri sing:

78. A bracket for mounting an electronic device in an operating
environment, the bracket comprising:

a mounting flange configured for attachment to a surface within the
operating environment;

a securing flange having a surface and a plurality of securing tabs
offset from the surface and positioned about a periphery of the surface, the
securing flange configured for coupling to a corresponding mounting coupler
attached to the electronic device with less than a full turn of the mounting
coupler relative to the se:suring flange; and

an offset portion coupling the mounting flange to the securing surface
and defining an offset therebetween.

79. The bracket of claim 78 wherein the mounting flange, securing
flange and offset portion are formed from a unified body.
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a mounting flange configured for attachnent to a
surface within the operating environnent; a securing
woOlaosgaodtavi ng a surface and a plurality of seedmiusgoo6/013897
tabs offset fromthe surface and positioned about a
pegphphe : : LG €
CoaPl gur g trabhed of iRt P whiBReiR T eliting BtCare ofsst
froncthepsurfacet afdbb secuong flangé écadinectionlepposingithd rhewsting
fl t han zlafuhl {urn of the mounting coupler relative to
ange, and 1he, Offi6t PeHRBe; and an offset portion coupling
the nmounting flange to the securing surface and
defining an of fset therebetween. 79. The bracket of
cl &ilm 7%hﬁiﬁaek¢t aftedaim (B whesein the secusieg flange indludee
f .nQrtion are formed froma unified body. 6
two BBt sErg e

'of claim 78 wherein the securing tabs
are offset fromthe surface of the securing flange in
a direction opposing the m)unting fl ange and the

e

of Bdet gt bragketpfriaimrid wheseirdhe surfacaiofths sagwing n

surfad RS §elined Bprb Ay HREHE SAlinga6s SR dftrary
fronothe safacecperipteergur f ace i ncl udes a defined periphery

and the securing tabs extend outward fromthe surface
periphery. 83. The bracket of claim 78 wherein the

se@d | ”qmgﬁépoﬁélﬁnﬁﬁémfe?eﬁfthé@%cﬁﬁﬁ &éwa{;dj g&ge

are configured to recelive a securing surface o

surfaoeof theyseaurigeflangecarsbennfigared ®ireceive dsacuring siirface of
m 78 ein.t

cl.al. e he nmpunting flange is configured
amWPﬁ“%%%&ﬂ“%P?‘i“&ﬁ?WN nounting to a curved
surface. 85. The bracket of claim 78 wherein the

securing surface has a general|y circular shape, 86.
An 84s s enlfig bragketef slaim §8 avhaseiacthednounting flangde is an

. . . I Lo oo
confBEleR AR SN SABIRRY o RGO e ORRLlinge. °
attachment to a surface wthin the operating

°™g8, " FRe brackef of Glaim 78 Whersin the séburing surface has a

generally circular shape.

86. An assembly for mounting an electronic device in an operating
environment, the assembly comprising:

a bracket having a mounting flange configured for attachment to a
surface within the operating environment for mounting the electronic device,
the bracket having a securing flange with a surface and a plurality of securing
tabs offset from the surface and positioned about a periphery of the surface,
an offset portion coupling the mounting flange to the securing surface and
defining an offset therebetween; and

a coupler configured for coupling to the securing flange of the bracket,

. wherein the securing flange of the bracket and the coupler are configured for

releasably coupling with less than a full turn relative to each other.
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the bracket having a securing flange with a surface

and a plurality of securing tabs offset fromthe
weuodsaaes7and posi ti oned about a periphery of tReT/US2006/013897

surface, an offset portion coupling the nounting

flange to the securing surface and defining an of fset

t her ebet ween; and a coupl er configured for coupling to

th97se<>¢hb%s%hmg6§ gngiﬁgfs% Wﬁé&‘e‘ﬁ?g’let ] 16} chlifes a

securing flange o racket an coupler ar
recedving cguitietorireceivingesachoodfithe sepliing tathe.h | ess than a

full turn relative to each other. 6287. The assenbly

of claim 86 wherein the coupler includes a receiving

caggty frhe ais%@ﬁib{* BEcRAf B7ahéfm BRCEGIME! inthfdesSs-
The assenbly of claim87 wherein the coupler 1ncludes

receiving chponakcaliplemhta each pf the resewinghcayities eachaeceiving

chafihdiGamgRAt dnoiBd Suli=ed cERRBNEa oRentdbig Bk PG
seciiitptabisanhen fweried withinithe bBsodatedaieaeRthg epdtyvany

. cavity and dinensigned to i nward bias the engaged
dimarsighed o inward Rigs the argagedsequiingdabiran fodatian oftheo

R ive &YbraRet assenbly of claim87 wherein the
cougﬁeag gtwel ncPuEg(s 4 securing tabs and the coupler
i ncludes four receiving cavities. 90. The assenbly of

ci BE0] a8 Ry secibly 96 oD HoNHetsit K pirtiet fitfudbs 4
secBfiS@ b &5 Md Estifer indludles 36k REeRAY] Exvifies. recei ving

the circul ar surface of the securing flange. 9 1. The
assenbly of claim90 wherein the securing tabs are

ai B 1 FrRReREn Y o REF Gt MARLAF ot s8Curing s e
a cifcil® dlffacesatditHeéouple ineldes anesisochred eruulan thtéadcking
and the surface and wherein the coupler includes a

cavity ff recayingather gireutar susiase of Hie saewing flamge.secur i ng
tabs, a receiving channel having an angled surface
coupl ed to each of the receiving cavities, and a
codl.er Herassemblyaftizm Hewvheezin the seearding tabsparetoffsey

t he nmoynting, channel . 92. The assenbly of .claim9 1.
from s Bhitacn B ¢t SR TgR T oA EEPeD Sresinb eToRUHng
flanbBSrkPadepted th 2bseive hetuang 20ARAE DetRsdh ’tﬂé‘gecﬁﬁlﬁgttﬁg

and receiving channel and t© engage each securln? ta
andviherswiacerand wheteis thepeeupler includes a receiving cavity for
receiving each of the securing tabs, a receiving channel having an angled
surface coupled to each of the receiving cavities, and a coupler securing

portion defined, at least in part, by the mounting channel.

92. The assembly of claim 91 wherein the coupler is cornifigured to
receive each of the securing tabs within a separate receiving cavity and
receiving channel and to engage each securing tab with an inward bias upon
rotation of the coupler relative to bracket.

93. The assembly of claim 86 wherein the coupler is defined by a
housing enclosing the electronic device.
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rotation of the coupler relative to bracket. 93. The
assenbly of claim86 wherein the coupler is defined by
wea 230879 encl osing the el ectroni c device. 6394T/UA2006/013897
power control assenbly having a power switch for
sel ectively providing power to a power |oad, the
systen1conpr|5|n% a housi ng configured for enclosing
%m r O hawergantiohaspembly kaving B pawgn swtdhoior selectively

provRIAY EEME 16 Wt be b s Foruifing e T or
noarricusing d:mwﬂgwed fu;ermisbing brmkmeﬂaﬁa 'ﬂﬁél psﬂ/eF 8iitch
r el easabl %( 'FB ling with the coupl er and

adapfed{eh EQW?&E%WW?}%&‘WW to the power | oad
[ eaopl fuElatdd BithiHe nBALEL S btiolh OF 1SiBLAlng B

et eac el ng con
housiagpampiie with | ess than a fuII turn of the coupl er

| he b ket . Th f cl 94,
wnB Pkt OBl 6F FSoasay sRuBNS BINGhE couPIRS B0 for
attaéhrﬁbhﬂfo- a 50Fa6& HopRXirkiRy ftgth‘régﬁtf‘wgﬂlbﬁg rEQéNfF@UpS}%Wé‘«gfrérﬂe

housi ng cont ai ni ng the ‘cont power SwWt
the power switeh thasouplesiaed the q@a@setmac;n tzemg benfigwed to @adple

anc 5o 57 W8y Bl A BSIG hE RB riee

about an eighth turn. 97. The asserrbly of claim94
wherei n_t he bracket and nounting coupl er are
comPi gurl&@ assealy pEciaiie Mo udiasgingthehousingis senfigured for

| r
encSBi & B, 58 cosps iRdincild 1 malfuds TN
containing iteg contralfer| pawer switcloand liniter te thid brackenth proximity
to t urvedwé af ace. 99. The assenbly of claim94 wherein
o t}% A% oad is a heater and wherein the bracket is
conflgured to mount to the surface in close proximty
to the heater. 64100. The assenbly of claim 94 wherein
t h86br adibetassemion of giairo @4 whereimtheacoupler and tee bracket

o SHEq b 3RoBh ghed Bl © (1 @

97. The assembly of claim 94 wherein the bracket and mounting
coupler are configured to enable the housing to be mounted in a vertical or
horizontal position.

98. The assembly of claim 94 wherein the bracket is configured for
mounting to at least one of a flat surface and a curved surface.

99. The assembly of claim 94 wherein the power load is a heater

and wherein the bracket is configured to mount to the surface in close
proximity to the heater.
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101 . The assenbly of claim94 wherein the securing

surface of the securing flange is circular and the
woaoupliees7s ncl ude?, a circul ar cavity di nensi onedTius2006/013897

receive the circular flange surface. 102. The assenbly

of ai j . ihcl r IV
calfy' The asamH) dr i R Yo BB stHRReTs sBEMas0do
be attacked torthechafave! bicatileastion® obackrapf atdadle B g geregy, a
cayities, each receiving channel including an angled
DIN gai}. ada bl i gured to engagi ng one of the securing
tabs when inserted within the associ ated receivVving
cavity and di nensioned to i nward bias the engaged
set0ti nfheassambily obtlaim 84 wilierehrethecserusingrseirfatce\of the

bracket. 103. The enbl y. of. ¢l ai m 94 erein the
secufiicigs RaTioHEs 38 e cayblis ndudes B GcHBR AU he
dimdRA6Hsd td RecellR lﬁB%u@f%HbE%?fa%.th one or nore

asteners selected fromthe group consisting of

screws, bolts, and rivets. 104. The assenbly of claim

94 in.t .Gl . ting f

CaaH0e” 358 ASeuRr St R BB Ml el tBe L
receMiflg eavityefdriraceilihg. eadicofthe eelbing talsd ahdnaSéceliigei n

t he housing defines the coupler wthin a surface of
chamnng! ceygladle eanbeof thedeaaivbgiayitias, erah recriviigahannet he

inclfigHg ithricled Q6 baAIGraTA oA rRIGr RSSeRAE s
whemtinsénted withroiher associated receivingicaiityiand dipensaibned to
WD DT angado s ar SUIG P ARATHOLHATED R SoplaT tative fo
braél@ﬁ alimter; nmeans for attachment to a surface

Wi thin the operating environnent of the power control
unit; and neans for releasably coupling the housing to

t nd FoudRepRerany o8 clay dwhEaan iR Befbkehinauldtla of
mouftingt hdles fot AttaRMinPINeCbraeketad the nidurtivey irfat@ with one or
environnent, the nmethod conprising: attaching

. a 0
mongrfasiesers selgciedrfremdheaiarenm condsting phserayse holts, Aiekiivets.
and

104. The assembly of claim 94 wherein the bracket includes a
mounting sleeve for receiving at least one of a mounting strap, a cable, and
cable tie.

105. The assembly of claim 94 wherein the housing defines the
coupler within a surface of the housing.

106. The assembly of claim 94 wherein the housing is configured
from a plastic and the bracket is configured from a metal.

107. An assembly for mounting a power control unit within an
operating environment, the assembly comprising:
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rel easably coupling a housing enclosing the electronic
device to the attached bracket, the rel easably

woampliiergsi ncl udi ng a rotation of the housing perais2006/013897
to the attached bracket of less than a full turn. 1009.

Th | Litde v
%a% cSﬁﬁ@ %r%l&‘é]ﬁ?%i corithstlef, ae?B\éller‘ggv’ltgli,Vélﬁfa

con uni t 1 ncludi ng a con
Iimlqeqvver sweans fonattaghinent toea sacfapeadtlﬁmthes@p@atihgel y

rovidin ower to 0 ad in the operating
env ﬂgmleglhﬂg p%@r@'ﬁ“ﬁé’@a@%@l y coupling the housing
i n%mfdreéleasaﬂwo%mwg tHEOhblising 36 the® reir:, fohattashiaent
switch, and the |limter In proximty to the power

with legs than g fulfﬂgnreéttm@bownmralaﬁvg@@tlvmbfa@mt attaching a
bracket includes inserting a cable tie through a
mounting sl eeve of the bracket and securing the cable

ti el 0800 neethod of mwmmgmteleetrmbfddvm inpEaT apérating
envi ronnent defining the surface. 111. The net hod of
envipamant.thenetheod caris@er | oad is a heater and

Thebtchrc | SRR 1618 HAfelE Wl U PEERRING SHMBTITER: and

i nakledsablynsmpiings housihy entlosingthelajecteonio devicedo the
attaghed kRS, Bt GIEREDFRPIRGNOA 5 FRISGaTy Pf BieReHeInS
reld#Qbit8 the atthhsd bisket obfed thar Bgulrairhod of clai m 108

wherein attaching the bracket includes nounting the

bracket toa D Nrail. 114. The net hod of cl a| m 108

br ol ¢ Bithi et G 0B \hotsi it SRp gD

ovbéﬂ dorartl uditlihsl@dinglaléontidier n@bbwér efvitch 2amd éQl&nter adapted
further conprising attaching a coupler to the hqusing
for gelestively prayidngpawerdampewgr logéd 'Hdb% ORET gting gnvironment,

5 s8OS Tngile

contdfolier ghenpbgendvdtchi and hise mitek it pioxohifyltosthe pawer load.
flange and the housing defines a coupler cavity
configured for receiving the securing flange, wherein

rel epgabihe %’é{ﬁbd ] cld"rﬁ' HEERhERSS bltb&l@‘n?féebl%%kéf inBRides
flange into the coupler cavity and rota

inseding angablel tiet thnugh)a mheurfingceeve of the bracket and securing

the cable tie about a mounting structure with the operating environment

defining the surface.

111. The method of claim 110 wherein the power load is a heater and
wherein the mounting structure includes a pipe.

112. The method of clizim 108 wherein attaching a bracket includes
inserting a cable tie through a mounting sleeve of the bracket and securing
the cable tie about a mounting structure with the operating environment
defining the surface.
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117. The nethod of claim 116 wherein the securing

flange includes a plurality of securing tabs and
wohereailos78 he coupl er cavity includes a tab receCcviusgo6/013897

cavity for each of the securing tabs and a tab

r et®3.vi hige vhethodlof lckaimnt) &wheredh ettashintycthe brackstdnkcludes
each of . th curd t.ab receiving cavities, wherein
moupﬁggrﬂ?? Rbaq%?if%agﬁgﬁé'erti ng each of the securing tabs

into a corresponding tab receiving cavity of the

housi ng_and rotating includes traversing each securing
t ahd4.al dhg reeidodafickims108 wherein attachingsthediracket includes

secqrﬁlfgéfhégﬂ}gcﬁéﬁgrbeba@ QNi{Hqgﬁregstbchr?es ioP g s%zraé:vsr/], a bolt rainaga rivet.

115. The method of claim 108, further comprising attaching a coupler
to the housing prior-to releasably coupling the housing to the bracket, the
coupler being configured for releasable coupling to a portion of the bracket.

116. The method of claim 108 wherein the bracket includes a
securing flange and the housing defines a coupler cavity configured for
receiving the securing flange, wherein releasably coupling includes inserting

the securing flange into the coupler cavity and rotating the housing relative to
the bracket.

117. The method of claim 116 wherein the securing flange includes a
plurality of securing tabs and wherein the coupler cavity includes a tab
receiving cavity for each of the securing tabs and a tab receiving channel
having an angled surface coupled to each of the securing tab receiving
cavities, wherein inserting includes inserting each of the securing tabs into a
corresponding tab receiving cavity of the housing and rotating includes
traversing each securing tabs along the angled surface of each associated
receiving channel and inward biasing each securing tab.
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