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WO 20067 ITTIU878 PCT/ uS2006/ 013897 POAER CONTROLLER
ASSEMBLY AND METHOD FIELD 5 [0001] The present

invention relates to power control systens, and nore
specifically, the invention relates to a power

controller for a control systemhaving a housing

BACK 10 [0002] The statenents in this §6@5/tUtS%ﬂ‘16/013897
nmerely provide background information related to the

present PHWERS ONT R FRAIBEMBDOVHND MEETHRODOr art .

[ 0003] GCenerally, typical power control installations

require a selection of the discrete conponents,

custoni zed nmounting and wiring for each conponent and
FlEE@t ure, and nunerous connections. Additionally, any 15

¢ eaironn it nrean el TRl RinePlEE soBPO HBIERR e,
mcbreesnmmyally dgainnentiony reiRenp & bewepporttdlier to a éantroM ri ng
nm st akes. such, existing power control installations

sygleg ?Y‘@%ah‘%‘ﬁﬁ‘ﬂex and costly to install. Such

conplexity and costs also limt their application or
often limt the functionality included in a particul ar
BA@J&GR@JT&Blecatlon For exanple, a linit control,

over? tagﬁTe s%teﬂﬁégﬁé i 4 ug %?r%@;ﬂgﬁggtgg?ﬁground

fun aI ity ma Be e
infapp!ailcmatalaiad to Wmemeeemt disdosurednbiynay netgrdnatiutenpdareart.o

R e R B R R R S

sefettibR B aRphiscratd @dlnﬁ@tﬁerﬁg Nus®rhiz88 nidIAtinG WRE viafiRy fated
to a power-receiving 25 [ oad where the power receiving

eqchp@npenenhazd Batyepany NHE ehu canpegtionse Ageitianale any

d
oHEELE A ARSI B85S e SRR ot AL,
artdmcpnmmmooauﬁmamumwde te ddseyethamtire ncreasery tbgco@spsrtumty

fo} R Rl iHes Rt siich a8 Aotse sout g tataRs Auasler® 1 ¢
cdnSplERana chE@t toanQll tNREIMHIERIE SaNcds bm@n@@ﬁ@&el y
due to environmental degradation of the fuse materi al

applisatian %oféaﬂdlmlhmfunctfqr%tyemp\@gm & @ gaRicylar usdper at ur e
pgﬂleﬁf?osr? Flof @9§¢1nﬁf3—>t §A|%E&ntr l‘i‘%%r At Bb&ef m?\;{éFlng
I'n a se I'ng process
cdremrmlor funceoupadiy may trivé be umﬂucﬂa:d inempEe asarrapplicdions

whahaaF g ehey AapaRcE e B el oig tue e Rl and cost.
PCT/ 968806/ O488REmple of such a power control installation 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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Additionally, the premature failure of relay contacts,
used as power switching devices, can al so occur.

[ 0005] Further, any changes, additions, nodifications,
and replacenments require di sconnection and
reconnection of various wire |leads, 5 yet again

wd N6E EdgisNg the opportunity for pr obI ens. Addctiuemad/bigsyr
any changes addi t| ons nodi fications, and replacenents

dlsconne renmounting of the el ectronic
AddiggiAlkelh r?r?’Pﬂé“b’E re%mmﬁt@nqsedvaﬁ RAVRIHNItCAINgo be
deviced"Ea RERRNA create opportunltl es for m stakes. For
exanple, the wre |eads are often contained within

wilPPOR) aswethsri avy efrangeer additiansd deiﬂMaﬁlenS,@ndennect ors,
repla-ggﬁ%ﬁt r%ﬂﬂﬁ&td%%nﬂé&ﬁﬂ dn%qje#ﬁﬁ%eactlgﬁ %Q &gsj ir Peta%r

ret can %
yet agalermd:raaemfgahda oppoanﬁy fsuon Enesd Addrtmmilqaamdchanges
ddtconnectlon,? i sconnectj ons. e fail re of, the
additiongnEiodgicationy I'SHl&E?HWEgtSd‘gﬂUIFGe gPeNSe 'Pﬂémﬂr oduct i on

remowﬁﬁ@m ﬂl@VéléQrdrﬁc Bevibaln e opefatindeenvirBhhRft, GeHIBPesNt S
pl aced by operating system nai nt enance personnel. 15

also @@ﬂWeéﬁﬁm@ ARe crarie PBRRTUMigs for Bistake s IFos examples g t
wire %raega?%ﬁﬁeﬁ Sf(ﬁ% Hérd% Hi? R Er?dheg aﬁﬁ tellnﬁmét%d inwire

I'm na e conponen can to
connpcetenat Thesd adrnactss oft@N 0B]judEem eataining, chel cncmlnemetamlng

devi ces suc r control ste ir
mect ey FAirbe Rl S PR L e e tSPklRRTe
repeﬂ@bl ohREctRsid e\/Mdth@)nn%@tlér@ BRCHAiIGRIGTARe @bnifdtdor eat ure,
nunmer ous connecti ons. These systens mnust be built

reterft'pamles gan reault iptheprodiation st hiantng tame hdigatasd the
faneaégcgﬁnpb'ﬁentg?émé%%;ﬁ% &%ﬁ;@% é@?@;ﬂ?h&h&@?@f%ﬁ@ﬁ'

onnent OW <CIFf t1on and
Costiydoogiinges aod lisghn bmsaykélctstMreboﬁfrbhesmvprenmrmat al
condi ti.ons e ect,roni c deV| S, can
comRt AR, Elsicebit B8 E <ttt S b G IR B e
to prgmatmglfé.@rregjue to thermal exposure to the high
I{rgrger at ur e of the heater and/or the thermal f)r ocess
[

Qi ngCrngRlly tRlagENa de\ecedEHEhsas @%&%’scoé‘ﬁfo BYRRIPar y
t v ' .
requft BERLGh bR UIRTER oL orBaR, PubORjaiitbaRIy AT WIRY
for eagh edmpohentpovideattion tandl nlmeroumbmaqtlgns eldesesystems

s 8047 BRet BBl PR B P e
positioakstvithimadablnet onbperatiethl leaalr@mmemmomeruf svhigrsbffdrdow
ste mai nt ena nce ers10nnel or

creo B Shs e S e Bh BT s
condﬂ?ﬁ?ﬁgggﬁ 'tt‘?éﬁeléétfbrf‘ cat\ited £ YREMBIRER dueao CONPONent
environmental degradat(on of the controiler 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 personne! or the heater system vendor. Costly downtime and

loss in process yields can resuit from such premature component failures. It is
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el i m nate conponents that can succunb to premature

envi ronnental failures. [0008] I|ncunbent heating

systens may al so be characterized by a requirenment to

§/ut t hem down to replace or recalibrate sensor

éﬁﬂ%ﬂéW§§ 5 specific to a given process. FoPCENAIP/II897

if a production process is capable of producing
demnhtbl'epd) elininatel componkits tiegtcansuec@sh tepwmaturent havi ng

range of operating tenperature limts
en(‘/gognent@f%ﬂg;qsng m xes of constituent process gases),

it @o0dle NREGRBANMhdRing RydteRWMIa} B%o%&%é’t@ﬁi@é byA
to resét the heater sensor paramat ers or rep ace

reguiggraentdo sbrkibenpdews tovapace argeeaiivrate seasosgampenants
sp%&flgmgﬁ’se& Séljageéjg]d??)go {(blplP%r ﬂ% Bhgﬁﬁngéj%%?ﬁ;gaiable of
pragiseing amﬁqblervptdniuptspdmhtea@h pr@dme@easnromehemm:hg heliffarant

cont t .di sabl | heat er and
raﬂg%aﬂ%ﬁ)@ra %515@:‘151”?6‘?19 @P BYPS Of ARG s
protd R3Sy lthﬁw bb'd@cb@é?bry 5 SRARWNe s§stehPoperation to

ranmabi and do not provide for convenient user
reéﬁtdﬁg|hﬁgte®fseascyenaramtefs of eem@%stan@ardrseasomawawnhm
the ek e‘?%ét% t%%d[c'aﬂqn‘?é’c?a(t?‘t awa% ﬁg%’d?)%'n‘éﬁ%é{un efn?ér}té.he
aser. ese systens nust be bu FOM A VAT ety o
Eﬂﬁtsxgrsg/stems dum@nprdwdeamw ﬁfmamtﬁtyedssmcna/tadlvmtksprpdecﬁdmns

Wi t hi net. or o ational . env sone, of
chfioen o fiebal B Rl SetemaiRONRALIG hsaiand
proagétidnesysiin ep¥idtienment al  condi tions. [0010] The
aforenentioned limtations of the existing power and

t her[ﬂﬁ¢9]conEx|§mn$§As&t@ﬁ§ offpe alseduyRilimeite ddp-areeatianent or s

ag(?r%e}gse by vaor ﬁétu%r%ke,ir?gqér écnl%ﬁlén %rac,thlaﬂgﬁ\rgr@f\éesé?een
pointempiecature3in\@h20n el aamsiiﬁbmlr‘hgl cb;ﬁﬂﬁmmlamdeaﬁ)\/kmently
S MVARY [0011) Th f h ded at

el s P Byl Bife Sosabl & SFSBR eqr at i ng

odmpénerm@aﬁ@mm&edw@warmS pRSHBHE With Fvd b@mn@m dpel?@ttcﬁlbl
adapted for controlling the power ﬁrOVIded to a

endrgament, meee aliyhish qifer l%\hwrcgw@a §h h&aéaaﬁ@mermstﬂﬁe
e,%ﬁ,% ﬂﬂtén@é}/c%egﬁﬁ?' ng environnment of the power | oad.
ro

power con | er can be adapted to
[0010] The aforementioned limitations of the existing power and

thermal control systems are recognized by the inventors hereof and some or
all of these limitations have been addressed by various embodiments of the
current invention.
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enabl e operating producti on changes through a
progranmabl e thermal heating control system The
conpact design of the housing can provide for

ef ficient packagi ng and i nproved pl acenent of power
controllers in the 10 operating environnent and cl ose

W(ggmf)/h@xﬂomer Ipapl. The power con.trol Syst emMpcgRR2006/013897
Include the ability to be conveniently installed

adj acent to the process systemit nonitors and
SU'\'%ZLRYOI s, while facilitating the circul ation of anbient

. _ I . y
e e GERST O he T hel S1EREEan aF Sesilna §BRsr
controbeygtémg capalelk ex integiating ewthinea compactdpersatg, mgpdléer
switcf) 41, PRI GlaBlttls” Gontigng Fediyeh propdscied Pavesiostng
The ROGSiREisaDRFiGredird PbladEmBhamkEE opBftiRGAIRO&ssing 0012]
Various enbodi nents can provide for conpact and
envirgnpiegt ehihe moweriloas. flde ravwer spatreliesspe hecadagdedii | e al so

enabgtg ggﬁgﬁ@]gfﬂt@%n ARG SRR b‘r%b'réﬁﬁr&xlta Id mgrrﬂgfmt '289

e electyoni c deviCe. Iona
heatingesontivkesystars. e eormpeclabsan cftthel bsuiging rgn prpdde for
..controll.er housing and nethod .of operatipopn wherein the
effclE B RACk a0 R0 A B TRYLR RETTaP RO R WeR SonY Qi 11 68 ana
oper@BsSemlironhiet ahtl BdxttoQRe Bbwkheal aThdlpswef cantfIRpgefi on
etween a _connector connected to the Fomer controller

b
can iaRlyde e poiliyrio derraryenigpty ivfalledrdiagest Wriserspesss can
systéérfw Mh&GtokOand %GHESE, \%%%&ﬂﬁatm tﬁQBFr&%%@Z 8f SMbient air

ectronics to t e_con ctive heating e cts 1 nherent
to cdohcenire! epsiesn élagtrordos:i r dnaeme enft@diBgntSommamtiagl  of

asseniy Fof oIEDb A Bob ERlsAT SefPay  BRToP AT afosPe fEr cor

enviRehet prdvmés_udesiecqre!ysa@mhiag thdelevRonioWevreheigemt s of
the present invention thereby 30 overconm ng the

easily Opgraiem ARG ane dgtanhinarakpie: Prasktand CpPI’ins, such

a er . K . A .

SOQLZPT PRar Y RBbATETk et ptiddl b colfpataiifaient.
mouttirgg fonthenglectinonif detite widleamisti bejng convenied@dctnaf t he

i nyention, a power control, systemhas.a cont.rol r
destiytE o Ao R BRI HssB Y Slthe R BBl i, ARt tRal o
the iR@Hdrd HA9E 8ubBET dbUSRAARBI B poweosdritalileeholising ang f or

sel ectively provjdi n?p power from a gower_ s_upﬁl y to a
metfos\RSoPRERIRN WOQTRIR thePoner spaRPlter SpuRd Al Rithe t he
redufst &Y b@gsatﬂw% BEmafoh Bf thedaiiire W 8 chAEcisPNétdlicRE A

'Tmt swtching function 1n response to a threshold
conrlectar conreatesh{a el powersoatroterdnsiibe @gwer chniol system.

The 88&55@#1&%% @ﬁyﬁ}or\]/%e%gj rc—i;d%ced 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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5-eonftgured-for—control | i ng one or nore operations of
the control system [0015] According to another aspect
of the invention, a power control systemfor a thernmal
processi ng system has a controller housing, an input
power interface for receiving power froma power source
wooEnlgus put power interface for providi ng POWes20ee13g97
power | oad. A power switch is disposed 10 within the

coR BN BIngYBHELBG R pESILRE bl h Bl by 83 2

pomantxmchmlrreltaemstm dusnoaeﬁamthirn the cmbrollgun@difgoand is

IV, hy te ature ignal frama te rature
o5y O By ik iR nddbeth a8 sbrarehith acfiesnoe
lindiomy d:dﬂtioﬂiér Rallksy digpagudt Wilsihuske Sodtrdllet halidihy an@fis

threshold tenperature limts. The limter is configured
COnBgUTSAJOT eRMHEPIROSHIecRY 9t PRaTREONE/RtamFARtrelBNEtENdN i n

r eSR@@’@gnt OA%éﬁ?dsﬁ té‘Bﬁ@theF abfiet beh%%H@érFﬂolnt SkFBWe%Hﬁt‘?ol

limts e reteived tenperature si
system fasld ermal prdceysitgesy siemihias amtmdiant lncnushrm, amooping
and .i onfiqgured for copntrolling the selectiye
Pl AErREE o st BovER BohhabME feEine BT vtSut power
intdefaes forngotiqingglovat e Bgfowas P&t Aopowdreswitnas disposed

r 20 control systemincludes neans for selectively
W'E’P'&b\t)?ebl?‘?{&f Peheousiag B setectvemPEoviginoet legstia partiod of the

re@é’i‘()@é'i pbR@fto t’fﬁ%girb%vécr%aoo Wt%éhﬁie‘?&y?e S&HsBt ntbirld isf Or

lrmting the oviding o o the power load in
candigprsaisier taselyingad éanperaturs fsignd) fromﬁjtenmmstuﬁ@ gsensor. A

s @ TR RE s ande TR0 Bt sl P Byt ¥ PRV B

ofph@shmdttﬁnfp@raa@mw Thedintlite? % taifigliedefop pﬁwmhg ¥ dafety
power | oad. [0017] According to still %t her

""@&ﬁ\éltt,‘fm% fynedion HUESPPBSE toatWaseBaredf th?)F'H@?*@ﬂ fg power
tehpefatlRAfirhRY af BIERceBE ieidBErtGE RigHal A EQM%Hefr fom a

power source, sensing a tenperature assocl at ed with
dispreseiesittin Qweac@mmﬁer hawsing st éccanfiglsedifiooeditrelingthe

SR oAb Roes b nd RETRUTEB Srperat ur e The o
et r[od1a] SOAtcurtingdes yet angptaet agpechef t&emmwen@@bwteur e
lurality of saf go t hr eshol ds, . and [ t he

to mtin
C%Toéé $19@ BFlBIeRIMEGNs ??ée‘%t%fé'éﬁW@Hdkﬂs\ﬂ&wqrée?%éeﬂgfmm a

r r
ey A s e T

theroovidingaaf porter ¢ thenrowenlead inviespansedos aajeafstbeeﬁb\md for
afd Rn%gﬂ% g p%%%rﬁgor@@es pfeang 6 %‘?édugélg%r&ﬂdm ’b?;ag@{‘g g
trfecrhealwfdrlpmldhng & 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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connector. The case defines a securing portion
positioned proximate to the 5 opening and is configured
for securing a portion of the connector when coupled
with the coupler. [0019] According to still another
aspect of the invention, a power control systemhas a
wPRWe 108 tch for selectlvely provi di ng at | easuSA06/013897
portion of power received froma power source to a
po hak 0@ ng a
Bie) °F ol i R 2sPedity e BblifLd frlett
assdmtnly |fairga pewef osetmiithkasanhsotbfingad ddeelr@owad asw tch

d defi I f t t
couglRcoaRsIoE W G GOy s SO ok sopBIg B | acat el

conifdclorl MBieecd<e ddimes AWlcaFing pemioR BHoksRionBA ;av dHnBe B the
bi asi ng force to an engagl ng portl on o a connect or

opeRifg AN hie cenfigied &1 sesutdtsLp Pedioniaftihe pennasigiivelen The 15

is configured to secure the connector
couﬁé@?\)ﬁ@%%%&%@ﬂposi tion wth the coupler. [0020]

AcEﬂ@ﬂQ] ng Alcooirtg trsdil| lraothes pepéctalf thdimventien)ta mowera

assenb ont r ol as,a
contg RN SR Sdaial sy o BRI BEnG AL ARt & PR e
of p&p@meeslveadrmefpog}élf gsurfcerto aPadriéhd @ rasgoiyveeetor . The
20 assenmbly includes neans for securing the connector

contfejler jncluting petouplsr fawwioBlincciowas exigred cemectenfebeesing
t
encl AL RN LR <RERTALTRThg, SLLbCEORLIRG,
for gxtereal svets to ther cauplezc Thedloysingdhasd bigsiag doetist loaated
proviBe: 8o Gon et Bhsing Briaouting AugafiRereres o A csugele i s
port}éﬂrﬁ‘f'a%tfrﬁh@cfd? WwHeRURE 'cB@néc,Qorﬂs %@Gﬂl@@t\/@ﬂw thé& CBQ ﬁe'r N¥hé&S
conqugured or enclosing the controller and power

biasing; pasHor IfdCadigHIAdg seRuredfiemonpectonia tb@@su@ﬁdupgas'tton
withQI‘?é'cBu@QPd wi thin the opening. The system i ncl udes
neans Tor securing the connector to the coupler
f 0[Q028] ng Acaseding toryedanother aspestief thar inwentitnn athoeising
(%Bglni nrg and cou&l i|n9 of the %0ﬂnector with the c%upl er.
asseffbly (8>3 POWEE EP UG PBS 81RFf ASHURRER REPING adPuPice
positiBNENvitAi, the opehigdinafconfig@ieatibnébudling e h c@ﬂﬁécter | ®he
havi ng a housing enclosing a power swtch fo

asse?r@lélénml%@eqam@nsmrcﬁe%nmﬂ) rcofpacioe taihe @,oélmedtf@'wewg
cou;ﬂfngvdfqt\é‘goﬁﬁeétgﬂﬁth fhecﬁﬁt fdron of the received power to

["'oad udes 1 n ertlng a connector into an
opfi2ig defdcnetingio stlHeaNm&%uasge@tﬁlthsmv nti¢re appwwe

cor@lisv ST iR stialer R R LSRRI B & %%%égf?g@%g
of ppwexicraivedtfont AgpodeeBbOGe 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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ing of the connector into the opening,
and coupling the connector to a coupler positioned
wi thin the opening. The nethod al so includes securing
the securing portion of the housing against a | ocking
portion 5 of the connector follow ng coupling of the
wonmeatwrst o the coupler. [0023] Accordi ng toP@EnGi2ier13897
aspect of the invention, an assenbly for nounting an

cofle ik Rk 83560d Boftn 8P Heidy ol HETS Ins Barifh "
duhﬂgﬁmmseizhmgglﬁrtmlcbmectmmtﬂdhempem:m, an@umﬁ;?‘glg thet hin

t | envi.ronmen, nount I he
cobfigeid i b6 Bl s fRtn R eaiis: T e pbgce.
in@dbsseRUHRG K ye@fnn@qmmémaf thé éhaasuﬁgfa@%tnsft raqmmrhuepomon

surface and E}OSItI oned about a periphery of th
of i seeector fploving srepling cy‘éhq'e ARG tathe couRier. port i on

cou@%dezf’agm NECORHA ?@Qnétbﬁg%gﬁ"cfof thQ‘?n\%‘:ngl%'é‘rg SShage

and ng an of f set et ween cbup er 1's
formnéniing &velestropicideviaegn tao dplaeatmgcanwmgmfeham@mdum 3 he

orRE RS o uBleint Vo hrueT i 7 BrealiengReghar et i b

attaeBmehhdna sufadd withinAhé @b@rtaurv@ehﬂrcmeéht%;hmbunﬁr@%]
According to yet anather aspect_ of the inventian,

CIRSGTRBIC IR PtecHsaB TBNge WA s UsiaRer aeha mbkattyof securing
taﬁ@hﬁ%:ﬁéﬁ? ﬁ\gfﬂgﬁs X &&Wne&%b@ut a? ﬁhérggﬁth%gﬁ‘f ce,

ousi ng, a coup rac
Thﬁwtgazl@etmlﬂfsmn@sdes anmffsnegpordadn boup\mdhesmmgwtngo‘lannged)d) I er

and the S h.adapt for, provi di t he power
8 3Ecdrt SRS A AT Db 't e IPE s LB ERR e
cdneiggieddoaeslipting fid e esturiag ﬂﬁﬁ?@bf the [irhekdtonké Bgcuringe

bracket is con cgured for rele

asablg/%cou pling wwth the
f‘%‘@@pﬂf@}e RIRgKetan @“@a‘&ﬁ'ﬁ{%@@ gonfigypd éelpﬂsatﬁy GRWPH”Qy
w&kﬂe%@%a‘?ﬁ%ﬁﬂl tgﬂﬁ%ié o&%ﬁ'er fromthe power

cou r an the bracket are each

confl0QRAled A@:ou:dmglte yahahalberca,qp)eet afithé invesson t ;hapwear

cqiipbag St bab A FRF Sen & el BrbUfingi g o o
pdweratdd. Ohe @3entisp ithldesfadiousmgnbicdtpRer paes beadkiet. dthe
unit within an operating environnment includes

a
heHsing s goemﬁrﬁgdwe@nql%ﬁln@ﬁ@paw?g agddbePeyer eyvitch adrpies
for Whdviding B d%&Qeﬁo th@'gb{%r (03B afSe £ lévt IE%%EH?Qfed WitPthe

S rface wthin th erating envi r he power
hausing atd mf@,urmtbrmmmgdme heumwélbwbr@olm i egnfigieed

o LA oy TR PR R A D L3P
pRAREH1d A8 BoheT [dd32etdioing)pbdBP from the power switch. The
coupler and the bracket are each configured to couple and decouple 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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[ 0026] According to yet another aspect of the

i nvention, a nethod of nounting an el ectronic device in

an operating environnment includes attaching a bracket

to a surface within the operating environnment, and

rel easably coupling a housing enclosing the electronic
w88MsGRsto the attached bracket, 5 the rel easahlis2006/013897

coupling including a rotation of the housing relative

to the attached bracket of less than a full tur

n.
[ 099281 FuresrIdingdpast §%§hef APYSH _@%‘é‘ﬁti“\(ﬁf\}'@ﬁt 2 Fetipd pf be
moufin B blocHR AR Hoca Gl Shohilg SRUrBhARNE Mol RE s Waching
a brackebta 4 surfaceywithinithe bpewting énivinainentuahd yeleasahly

i i 10 wi .. hqul I b
o SR prdeethe DoBRafT Bt Iauee I (R SReMe e ngs.
the refddsably RAusitd ingiuetig ftdtatoreoithahyusingediatentsthel the

invention, are intended for purposes of illustration

attaghadybrapiet shinassdhade fwbturgonst rued as liniting the scope

o2 Lo ST Bk G oA A B PRy AP S,
appaeotindingarbpeintedugit betaw dt shouidiokisbdératoqartbetearious
oso LA B AT Bt oLl A apRatir
with oRie Rin@tHEr Nig sRodie ey 168 Unéerefootiieatnhe dessledaieetdbtit 5 to
one exenpl.ary operating environnent for so

_ me
and drygagseritile iBdiceting ceriie RrEHRI2ASCNBSEIMAIEY OhEeei n.
inveE@&?—,%]r? Fn't?\de% fof B@Fho'sé@%?ﬁl[) FationeMIPEn@ sHBYAHMBe
assenbly for nounting an electrical device in an
consipuedatsi (mgjtieg the snopenf the gwedtiony to one exenpl ary
enbodi nent of the invention. 10 [0030] FIG 3 is an
isonetric view of a nounting bracket for an electronic
devi ce according to one exenplary enbodi nent of the
invention. [0031] FIG 4 is a front view of a nounting
bracket according to one exenplary enbodi nent of the
invention. [0032] FIG 5 is a top view of a nounting
bracket configured for 15 el ectronic device nounting
according to one exenpl ary enbodi ment of the
invention. [0033] FIG 6 is a side view of a nounting
bracket illustrating the offset of the nounting
bracket base and coupling el enents according to one
exenpl ary enbodi nent of the invention.
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20 [0034] FIG 7 is an isonetric view of an electronic
device housing illustrating an integrated nounting
coupler with a coupling interface configured for
nmounting the electronic device in an operating

envi ronnent according to one exenplary enbodi nent of
the invention. [0035] FIG 8 is a top view of a housin
wervkA 8 ect roni ¢ devi ce 25 having an i nt egri{TgS2006/013897

nmounti ng coupler for rel easably receiving a nounting

BRIERACKESCRIZCPON 0OF TP@EW\NWGB' ary enbodi ment of the
i nventi on. 0036] is a Iefag}thvvise side view of a

powE10283nt a6 éﬂs a ﬁ&ﬁ%@ﬁﬁrﬁm lUﬁt ing 7 indedHalarperss
op@?a‘fnhé%nv%?rg‘réﬁwgn )‘lggte"f‘ uﬂ c%ﬂ%?&fté ﬁ{:\??@%ﬁﬁ

connéct or contro I'e and” ve

syglem for bratodog dnd gndintaonirg aX@npdaratlye aftredproeass atcdrtieg
inventio

to R BRb Pl RBEEHhg enirarBen el Tyta smtiedincumatindr '
inveatbh vsfdescassonerepat i ng a qui ck connect/ di sconnect
connector for a power/control cable according to

anol#281 exdHpl dy 9 Eepmwiiicigw offa mnénmrm/@war@my fr NV O
mcé@\g% LH8< {'Eﬁsvﬁéﬁg%ﬁ/ o&@ﬁ%}; er{\ﬂgﬂﬁm]en{: é&or&lﬁtq t8 oﬁe

e-view 0 ectroni ¢ devi ce noun
exempiﬂryélemimdilmelatai{ém #yeotighi.ng t o anot her exenpl ary

the inve t|on = 12 1s a side
T ol s3Rep M RN 2B o DolilibrattalBranng
elmmtcedem&a&troa@;hgtto 366 ekemprary embBainiEt of Xeplventon.
enbodi nent of the invention. [0040] FIG 13 is an

i sof@d3tc ilBwAds adropbyiew Qf@nmpentlrsq/arta@h@t aqop[HiRg £ PRRYy
exk éig@rﬁ@é%&]gﬁmrtﬁéw \Bnfibsplay with scrolling
controls, the ro

, asynchronous conmuni cations interface
j ack003jeptAE. Eds artolp view ofia mumm@bmbettcdnﬂlgstamﬁoect

oG FeeS oistbiis ARGRaREGR oM GBa Pty BrETe A o oser

inves@iBRt ri ¢ view of a power control system illustrating
a battom housi ng section connected to a npunting device

and [0Q%Ht i 13- &ris pordaaviswpi coparmya Ryagikritistrabla iis ar y
o et Erhow iy ot oe B e Ofalra e . Residnt o 8fe
exeomtiaylensysdimeni of theﬁrrvatnitiqg a rel easabl e user interface

m)dltb&a‘?]CCOﬂ_:l@ qus R iS0Metric view of an electronic device 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 accommodating 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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exenpl ary enbodi nent of the invention. [0043] FIG 16
is a bottomisonetric view of a top half housing of a
20 power control systemillustrating the three
connecting tabs to the lower half, the serial

conmuni cations interface jack receptacles and the

wOWkme@f the printed circuit board hostingct®2006/013897
di splay control electronics according to one exenplary

enbodi nent of the inventian._[0044] FIG, 17 is an
i JBRBRL i cFiG-eli ism %%i"ﬁ\é’ro‘c@n%&\b? gClEniq fevices power

mouﬁtﬂ@é&]pléyﬁoemaﬁé&étrhcﬁo@?@e& PR SRR A SIMER of

systemhousing in the sence of a pluggabl e user
the invendiohace according to one exenplary enbodi ment of the

B, CoF it B il o el hinleE¥eBlnah BeliBel g
mouttirg ¢dupder aricebiagket dcoomlingoioemdiizd rfexemysan @ntbdipent ofi ng

h .o gne enbodi nent of the invention. [0046] FIG 19 is
the in¥enl8Bnet ri ¢ vi ew of a qui ck-connect connector and the

qYbE4OICONPRT 11 T BERREGHRSRIC VIR of é‘b@%vggegrﬁa&{%gs@ﬁ%"’er and

control signals between a power | e power

illustesding itioe Higitahtecenatatvge display evithannplling gonteatbdlie ment  of

R

conneohidistonagsttpower @abledhieefaced desirdiatito@na egsimpkargonnect

receptagle with a locking tab ranp and its associated
emb%@ﬂﬁ”&?&\%”\’%ﬂ@“ni ng cam surface that 'provides a

CODAEESi FR3. 10kGRoiHRr RoRRIRE GRS of £Y&Ne PEIRIRSE S@ENT
to one exenplary enbodiment of the 5 invention. [0048]

illustratiog phottam Awosihgsertimneanniestedi teve mauntnthdeNieeand of a
ventERBR IR SoschiPh o AR BRI G EEAERLER B 22
invemtiona bl ock diagram of a controller systemand its 10
adobPEEeat e &R airrae et BER Fenfbh ot ng B poveer
cont@K §méﬁriﬂu§miﬂ§id‘@@asﬁﬁle2‘d§@r Intaredtel PBdulbQReBiditd fo o3

is an isonmetric view of a power controller with two
exernplanembediment pf ¢ mendenpl ers and secured by a

;JPHTS, BRS1 100 oo UL ALl RSO RShYgir
powétl dBntdflsystemriliusiratieg thecthvéecoorofectind/tdesxtorthe Mwerfhatf,
the s‘]erriéfcrgmr%%ﬂpc%%r?sr 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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———St-tedre~f-gr--coupl i Ng W th the coupler and secured by

the controller housing in accordance with sone

exenpl ary enbodi nents of the invention. [0052] FIG 25
is a side isonetric view of a connector coupled to a
coupler of a power controller with a top half of the
waseorgrsdoved i n 20 accordance w th one exenplBFIyuS2006/013897
enbodi nent of the inventi on. [0053] FIG 26 is a side

I
OIS 16120l ARcFRARSRh o SRR, Lo By 7
conffolichdlustiséng Bupuioki Qormnehterebemtecle tvélhf a rO@kmgddbwamp and

s 3ESATA1RH LBmptt Il %tg'ﬁﬁﬁgcaﬁﬁwaﬁ"?ﬁaéwtﬂeg 3 Salfeigsgive
force kea @bﬁﬁ@tﬂbﬁla@ér ém&ﬂacléﬁamgtt@ oAy ake enficivnBeISof tHd
- WD . 2006/ 110878 PCT/ US2006/ 01389 DET | L D DESCRI PTI ON

iNVentiet] The fol | owing description is nerely exenplary in
nat woasgnd F16S24 i Q@M@Msbrﬂ&ﬁn@% taﬁd' erfBddihBAt of a

i nventi this osure or its applications or
copeEzssive IRtairiNg Cam swifdaeracCprsting fongnetexe mplaneambpdicss]

illustrates, by way of exanple, a power
Ofge%'w%?tﬂo%yst em envi ronment 100 applicable with one or

mor g0oxfa] t heﬂ@azz (0503 blcﬁmwyr@mrdf% Wntioher HsesBrind its
di scl osur e. Fi g a thermal process includes 10

vaflwse%u%F%@gg%%t%orl@gowsr qmroﬂﬁua@qum?r@ﬂ@d@s%s B
ac&%aﬁ@&%tﬁ'o‘?@ 3 tQ@%@Mgﬂé%t@fttﬁé hﬁ)eﬁtr@r'i' or to

proceedi ng to proces uch an exenpl ary
man{FQE8] ur iMG. P8 deas ssontricdawi afal pavesr doptredgr with two

oo §Biscoo Pict B pbuiana 3ECH BB R TR B2 &
coﬂ:ﬁél\érﬂnomrermgtamediubg toIE 88 plaasmbbdinent afithet ingention.

Lo 0Ger FlonoR s Palsetiowln ofcaiiplest Mydt dny comnetie
suﬁ@tWérforC&ﬁ iRy mﬁﬂﬁ%ﬁ@'&bh?l@?éﬂ@%éd‘x‘@d BDMhd @6@1‘?‘0|!er housm% in

enperature and genera heat er contr ol na S
aomwd@nCWhtﬁ@rmmexmplanoembodmm@f them\cm’qttanol a heater

ranfi05; O 28 B oLBMRThEL B & RinehBRERTHL S

cauplee bf apeweHivbhtrsijstveih top\iatfesf trﬁ@cases ffmovezhint or i ng

and user .intervention to the co H\ stem 108. This
agegiange Witheone exemplary embodiment of the |nv ntion.

[0053] FIG. 26 is a side 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.
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di spl ayi ng one or nore operating characteristics of the
control system 108 and user input nmechani sns, such as
keys or buttons, by way exanple, thereby providing the
interface to the process operator for nonitoring and 25
nodi fying tenperature control paraneters. For exanpl e,

wbo@/ kg mal process as shown in Fig. 1, thisy@ateniger
i nclude i nputting tenperatures or set points and

di spl ayi ng or_producing an in-range indication or a
DETW@%D#ESP&WHE rature alert indication. 30
El ni ' ' I -
erfogPFeng o IR DR (SRRt B i foygiitne
is inchewvayeintandad to figmitdhe myemtion rtbisrdisdioshas oaits@pplidations or
usefI ange configured for attachnent to a surface within
Yhe operating environnent and a securing flange having
a surface and one or nore securing tabs offset fromthe

surface 12 WO 2006/ 110878 PCP/ 0 S2006/013897 and
§bs PRalRd BNWENMeRLr y of the surface. The
Sefits

co&lrée

- - ) ey ) - = f H f | -
g 9 HRRIT ilsapy “ogWeﬁdof eS%%Eng%g Opc{%ger:c%g"{’rol
systemezrtvironinenti&d0 epplidable Widls sné hamoae bifhle amionsof t he

ondi*ng nounting coupler "a
bR B R 3R S o B i e BB o lices "
thre§ @estels8gs AUDRage| mcﬂ@ﬁiwaﬁitrﬁ@ro@ééssBt1_d4h@gaigm ws@nd
ody nade

The bracket can be confi gured as a unifie
heal§ig of meleaRisqIrios ipPesereingro pEiress C HaG Sshaan examplary
: n
arit EigRfioPs SO0 an MERAETBE )21 XaMER, SBes otane 1o
semigopductocmaanfacipimgafrooesemin this exanhplecthe teonpleratsrenaivi ng

. f ' t [ 10 [ 0059

prodtg e T T e B85k S MRE R U A P h8fiarelched 1o
tempdraturetiirovided i afsadgobsigsal e i poiner ebn b e PRRMer OF

mounting fasteners and/or fastening arrangenents. The

contrl etery 1 98 diger el wwBtrabeysiesn reesives hacneriredpy a
temipitRe gla GRHCRSs foar@r AaitRitstald T oD e R Can
form ofcdawds, teoontriohg heleed 11 do pevidech dagirebtentrerbtuae ket t o

a untin urfac i one or nore fasteners such as a
tem%ecrggwa f g%of?)f Pro&leg%t@rf@d'et. I n ot her enbodi nents, the

br ppolsg] cAMUmad Hehie inewats (VS| syeien brividecfor useg a

mounting strap, a cable, or a cable tie._In other
mondpfiddARg HES' In ndicader die E‘Hﬁr%éY%téﬁﬂ%rT@dﬁ £ INGBida ng
. . r‘
o o B B e e o o st 98,
and usereigput echmisMersush as kayamr batiors byatay, exaopleas a

therQWSnlo’vio?ng 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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—BFNTErtTanottier el ectroni ¢ devi ce housing, a pipe
strap, or an external portion of another electronic
devi ce. [0060] Additionally, the nmounting flange can be
adapted for nounting in any position, vertical,
hori zontal , upright, or upside down, or any 25
warpatism t her eof, for nmounting an el ectroni PGIENA2HE/ 013897
a flexible nmounting position adapted for the particul ar

and Séléx{iiér?éﬂi‘é‘&&t%fpér@ﬁe%p@thé @Effé’ébbqfhetgé%utriﬁ%g%ﬁ%@&i c

device. This can be very desirable as I nabl e t he
confeurad feg cotiplinge actastaspondiog destrdiagiosupleseitathad toghe

her r.Qni evj or ration .or .
oleB0GE Fey B Y8 e LT osie RBERBba ABke®r wigiveep
thecsaeuring Kleng@rAnv ot goddnsaiglestthe anqueiieg fleagd tetheh as a

heat er,_ can B%\éﬁpthe bracket configured for nounting
[

SeqURINg|Sy&Tace @y §S 80 Offpet therspepvagic H hersacket &ap SRer
corffRiUtdPhs arurfii bR rReuPbes Méﬂalrﬁtaopnaa% & Mgy bB cl ose

b
proximty. Such a’power controller can be configured
assfiniried fieoua iphialén of paits g hernsowntingoiangefcan heoradativelyi ftath,

or Gart e EEhENN A0 B Al P ARNE D e SORbL At SRS @

sudthas hbeag tercmWe)faO?rﬁlgé;sgg% m%&gﬁggﬁgﬁib%.?eoo ; g:)r e
FrotiosRE o3P aseunnG iRESs Grr e loantied 10 B8RS Fathge

mo];@r\ﬁng a5rthék b8 va]ﬁ?\gidf%%bﬂﬂeﬁtp&%b&kﬂiﬂgk@st@ﬁéggérﬂﬂor

ange and the of fset portion. In othér enbodinents,
fasteren@arrgbgemselsuf heouabsg ffaygdeanbe edapted fohattachment

by S n3Rpie R BTl f DI 9 ip0tat, AR oqt Bl .,
exanper Fpeekahpleythefbraclat canlisdude mouhtnghsles séregttedhing

surface but in, the_sane plane as the surface. In sone
thehiBGHs SteqBoURIg SETTEIRY SLST BN BSIANE SETIAT Ag

scieW, bagsht, 8F § rkat h 60RF baiboRnd s AREITECKR BAR i Aielh @
securing surface of the nounting coupler and can be

masoling giaeye felorecaipingreemaupiing stoap, of cabidreor seeaiié fig. In

f : ff i :
T s
thesgountimg spdadd. dmyetfothdreemb®dimentyg tieobipicket cahbhd 0062]

The nunber of securi tabs can,be of an umber from
COBYRICR 5 75y BogEHERAPHENG ATREURIG $TACRy SedbryR Panel a
DIRQEF] IR e%kﬁrd‘fn@{ dviEORPUdiRg bib8 strap OHHH &REr P PBHIBH

inl'ess than a full turn. For exanple, a single tab may
of anelbeeekectonisidenget urn up to nearly a full turn,

oL ABEB Sk R o ERaF e chabtt o Lo
mounting in any position, vertical, horizontal, 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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20 enbodi ment, there are three securing tabs and
coupling rotation is equal to or |ess than about 120
degrees. In another preferred enbodi nent, there are
four securing tabs and the coupling rotation is equa
to or less than about 90 degrees. An additiona

wBlffRhdegl embodi ment, woul d provide for a couplidiiemnisses
rotation of |ess than 45 degrees. This latter

HE% ; can provide for a 25 desired or i nproved

congrg W;Ea Hwteaée@ftqw%@réﬁ'eahveéy pEviding eoweviac@ewner ei n

heafe'?%rﬁh@@rb??&g@r%%&' ce is connected to one or nore wres
or i s noun Ina relatively tight operating space.

Of [601 s e Quript moreaseciiog tabsgoftthe secaning fahgeecart e

ofis gt PabacH e BPadlfr b serull B SRR T com

direetidrosppusirigstheanoastingrfihge faad th®dfisétmhradn, I8 befdrr oni ¢
device in an operati nl%genw ronnment_ i ncl udi ng a bracket

emb&ﬁan%ntsc%%%merﬁ%% daks May PeRsti theglirechenye
tow& a8 th I HRRtihGFla élﬁ'&!%‘?%nﬂf&dﬁ’nel%rtfh%%% }’Yhﬁ tdbst ¥R be

operatlng envi ronment for nDuntlng roni c
formesharcan oatersv@cuphewgaffal ciieglar wr otmean/sarsmaped sarfaceabut in

the G488 Pl e e s B0 T Blects A SPPulige Buprdce

the semlripgsutiaceate abchitordigneasd ahergagefa poreios uf haeeuringre
t also |ncluges an of fset portjon coupling the

Suﬁﬁ%ﬂfﬁﬁﬁmwm&% qad Céa@@rqqﬁ@ggﬁﬂdftacc@paﬁa aorm?ﬂ A
the %b&fnb%‘@ltrfatcé %ﬁ@&iﬁ“&?&ﬁsaﬂ%@c&rﬁﬂaﬁrado@th@%ﬂ?ﬂa%"Ec? d for

coupling to the securing flange of the bracket. The
providearseagringengagegeens of theecdmlrpé&ﬂsepuamgjpomenmmﬂ er are

for releasably coupling with |ess than a
mouﬁ'gﬁ{; C?Hél%gr el ative to each other. [0064] The coupl er

caf00e2] c orfHegwureisker of saqwrirghtabs can %e&ﬁ@nb&vunﬂférér@hﬁdn@s
e COUﬁFEf t.0 engage an a

| f .
or n?%%@ﬁgeﬁémﬂzﬁl*eaaﬁ@ desian ReTREcIAR i 2 Mpﬁeam| e,
a mbtﬁ‘rﬁﬁf@%&ﬁp‘lé}gn *iHs"é%@ﬁ a G@ntuRe Aoy e‘i(QH{p'#Q Léréﬂﬁ’gléftaﬂi‘ﬁ%é'yng a

nmal e ori ented circul ar securi ng surrtace and
enaklgupt@ipling i wWetoowarly guiil turi whe@a@dwoe@puww W@Sf emal e

woulll GEHIER LNt Rl oF R foreBP BT G PRI eceiVi ng

embpadnest theroupes thileé ee@ainl talbs bhe coasiigwotedionds etjiiado foor

lessiinat Repul 129 Searaendn enaiiet histeecd Sbosimit Berei Brng
secGhR A8k 2neaRe '&aM;ﬂlr@f}o%Gh @eé&ﬁlﬁ@@?les@@ﬁéd gbéadof or

enga one of thé securing tabs when inserted and

IC AN o et prdvids Gaicoyping
rotalithh Bf FTREMELn 45'08Gr-B0IAUE TR eRibodiment, 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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——the—pracket--and-the coupler and a rotation of the
coupler relative to the bracket, a securing tab of the
bracket traverses the receiving channel and 20 engages
the angled surface to provide an inward bias to engage
and secure the securing tab and therefore to secure
wheoibngsket to the coupler. [0065] In sone erf6addiSaenpEss?
the coupler is configured froma plastic or netal as a

se QiR ¥elod 30N B Snd PR8HSHed Bboid AR oPhenARRE TR

br@ketalﬁ@ mcmdﬂze\am@‘fselt poﬂbnmohphngeﬂﬂleodolmmﬂangeeo dloaupl er

t t
s odlriate ot Shing SRt Herdhebetann fufdelfl nce o
cor@flgﬁlﬂr@dsfdr@oupl&@toqhe ReugiimfargeMihe brackeirarhengeediingnt s,

hod of nounting an el ectronic _device in an
ﬂafaﬁﬁseféhﬁ RRLEY ?ﬂ@ﬁmﬁeﬁ@ummra@egﬂwﬁam ielpasablysoneting o a
it dsAfen 2301 Wrh LA O ORThkng environment, and
easabl'y coupling a housing enclosing the electronlc
dev|[d8€4i o tThe caupige lsed bbrcacigitred irheny ehaaraesabdi y:an be
. ti f the h
o 8RR el h e Fr e Badt aheP PR Ferhelp i il
origatad auh@mtunﬁcﬂru@!@taftér@@mwb tthe myuatkg bradikeh can pabl e

tie throu a nounting sl eeve of the bracket and
cogf&w@cﬁ A h@ﬁl@g@a@@@ @ﬂeéwt%@mu|qr§aw"2@@6quq@ev@the
cofisd? WeeaaR W%Wecf"wﬂpg%h‘ggpoﬂ H@e‘r‘ﬁﬁ ‘Mntehtetdh&rcular
operating envi ronment R sur ace. In er

cagiybfodrepenng thehmounetinglorackat. Tlmc CogBentarmiciudg ctrieeor
br acket. vi

a DIN rail attac atta h|n the
e JEeBing o athrte ChrP Rt i S8 EOBE MhettioB shOMRE B, o
chhinh diefdEthé ageuring tabs bf the MRoustingMraEkeEtoM $ddhe syst em
200 illustrates one exenpl ary enbodi nent of an

e”&@éﬁ@'@iﬁi %n‘-‘d@'i/'i"@ée Fﬁﬁ?Mﬂ%@"anﬁw @a"l?a@ﬁ ﬂ@g’ﬁd SyHaso|
g%r?é?%a e GPtHQtst‘lQn e%Qﬁsewéh@Wtﬁgﬂf or
r easabl y “cou |ngtoarm rac 206. Int

wn@xethplmycxetﬁda@mwmg cavite Imblmamm"g\emamﬂneenm&ni@t of

" i pte rat i_nt hous se 21 of .t trol
i, BlFERR A Sbwchfby ot L Qo0 o1 pEYplafis B SRRV i ng

br@cw@@rd savuring thihef freusthticd tavacks the2 izeivig sheirel ahe
understood that in other enbodi nents, the nounting

engaup? Be apied araRe OdHPYigaRBANWAr dab‘a%@p%?gﬂ@ and secure
e Rt By s BB e Bl oY BT O e ce

to @Bﬂ&ﬁ&er do isegneesmbodiments, thieocoupter i4 Sosligured Gronta
pl%sehl\ég)&?p%%lh 55 %Hﬂgrlyrb%c@ra%%kadtapge%fo ttg&argcter?tdorteonggglejrweng
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 embodiments, 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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of the operating environnment in which the electronic

device is desired to be nounted. This can often be a

harsh or abnormal nounting environnment or position,

and is enabled by the flexibility of the nounting

bracket 206 and its inter-coupling wth the nounting
wBaWRH k7204, The nmounting coupler 204 and 20dFpushicssy?

bracket 206 are configured for nultiple coupling and

uncoup Ilngj with sinple user interaction while still
a meyingistiychire with tee ﬁ@armtma@n&vortrﬂenteieé@mgdhmsurfaé@| lae

Otheﬁgg*.%gﬂ”ﬁgqﬂ%%%ﬁ% Cé@dﬁ‘ﬂ?de%%w% GB?% gured Wi t h

rail atteeshoempbeattacing t;herlrSc#kaatwtfngprae @l rooed sdrgwsfbalscwi vi ng
25 cavities 220 positioned about the perineter of the
oupl er cavity 218. Each receiving cavity 220 is

comegyr edaef@nng RERItBIFNGl B ol et QBnab! $ReDg0t | ng
br acke he mounting coupl er 204 includes a

ilusisaies MnﬁQBXém*ﬁmerrmlmamfre@oelwr@l%é@uw mpustipgct ur e
9 .

asschrly nRY ' Gdl Houtihg 287 S SMCERER Busiel0 bl

configered fdrmgleasably abubg tE(a ot otinglerasieet®06nin thiwnnel 222.

evef3g R MR b2 Bl PRy Bl B B B BORES

bas®D 14 betheastphier hokiMg 2oPask ‘h@sta(h ?fbr%ﬁvw pngfsrthannel
222. [0069] The nounting brack i ncl udes an

receivin@a IPoEiONRf the Mausting i@@@‘@h&% 'h%‘]’%@eﬂﬁ‘éeﬁé‘b@d thab

n oBBh e Do STt BBES 5 e 2Rt R BaeP A L ace

separane amre\rmgipteeldumueratﬂahhableh@ atpbiec8dbiccampmment ecei ved
by .the r cel av1t 218 and n rotation he

devigh UG e &SRR R o EonasRiy HEBaRuforsbe

elecﬁbﬁlcr@@/mvwe wuddﬁhltmg W@CI@@Q% i hatéR®loantdZa pbisien
the securing rotation, the securing structure 228

of theednasaling envpnineat Sewbich e slestinric devisedndesird Wehaur i ng
moutited ah% ga%%f?e% E@%g#’f?ﬁgreé Mhal %ﬁnflﬁé’ﬁnﬁ%rﬁé}q or

engagi ng surface ere securin e mounting
positioacket is 208bled hytthe rileuibilityngf tbetmpxtwanMacl{e@Q%]anﬂntsFi g.

.. 2, the i ki |
inteainlBaritnibe Bairarohblelnazotd fofeiid Slilb-Ai4m " ©
moundiell torgukat 6 aid caiTigubal fol el BEESIFgaa® Gridtupwhg lwéth

the illustrated enbodi nent reflects the nounting
smél@wpémtezaqtl%ww HOLANSHANG R Sa6ET Qe’ﬂ’@éf’?'&ﬁw%th&eﬁ}?‘é@n&nd

devﬁ@'vﬂ‘%nacof ?@I e and the nounting bracket 206 being
nting to the operating environnment and being nale,

i n[cmelﬁér émtiedd xewnplsryt drebenbonent ofFipr adketmaosingaeupter
204 is configured with the coupler cavity 218 having a plurality of receiving

rive

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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comfrgured=ni-tth the femal e receiving cavity and the
mounti ng coupl er 204 can 15 be configured with the nale
portions and still be within the scope of the present
di scl osure. e.g., the interlocking portion of the
nmounti ng bracket 206 can be nmale or female and the
wareeltoskE ng portion of the nmounting coupl er PCIDA2¢0a413897
be femal e or nales. [0071] The nounting bracket 206 can
andthd dirﬁ@sd\‘\’éo@'iﬂ)ﬂé}g a%%f)%%e&@h' tﬂgitﬂg\féﬁs‘)@@@%n b8 @
vari ety "of” nanners and w a variety of mounting
receiveduryetbe r@tsving navitynZﬂ Boarad;kelonzc&tibnanlf thbemoantimgunt i ng

t t he mounti ng, structure
colf g dndBPnelfoudinghotds Wbk fepred i e Sehfog o
ch@im 22N L@pcdemecs@camb fatidre e saduringistotisdace deahygen
engagi ng structure 305 and the nounting base 301,

by H}WSQ%‘F‘G%‘?@W&Z\%&W thg seRuring sz 2P igsecuedhaivene
k t 206
neHSE308 o e e AR b R o Eks

is atta no e addpt ed
brefciset ZGﬁ)tmﬂh'fan“goum|ngg:osplee\2@4 bolts, rivets, or sinlar

tt fi b ti hol 210
ot FRATD, 11 F: AR ey OB g bertPBoRs TF A iy b éitre
butemml hae@aﬁferém %hapemitnl mgenbémsmms%% AeRIRicnay, Lﬂtokﬁhc@:tte
nor e nount i 2 for receil vi ng and

beg@éefat%d g]awum m?gﬂ\%s&mt@d @mb@ﬁwn@wttrﬁfée%the MEHBNRE .
co%{l @%{ ?G‘@ bQITnB ex\.ﬁﬂﬁ%‘?@h W%‘é&ctr@ﬁlf'delvfé%tar@t @ﬁ féﬁ’ﬁ}ile.‘gnd

I Ona eln nDuntlng
thabmchémg Bmkemﬁedeeiagimmﬂng (o) thermnmamng;erwnammemt ’nRkai |

flxtu 11.0r to an.electraoni anel as in
oefaaghale? i Stosl b Saiehist s o Btind S bAE 205 887 [ G072
cofdaneeahlit, the kemareustéivigg cauip) and HYmanstingPeoupler®04 can
bracket 206 are configured to inter-work to engage and

be R9REUTeH AV BerTan PoTRAs 0 stfinevénia 15,5590 TG0 i on
pr%gtt Q%CHJ%EFe f 't‘ﬁ%ﬁnt’éﬂ a EHHontdf”'tﬁb molnfY Bracke 206

ment's i's can ut equal to or Tess t
cafi2e rdelgercnéemeteaandohhﬁ 115teﬂockmganniloe qfrtheamoentm@lmmier

ab 306 and three receiving cavities
209 W%H% 0di nents, as shown in Fig. 2, the

secpgamig r Olth@tm@@ntirfgab‘rabl@etéﬂwtﬂanelﬁwmbuhmgwnh!ﬂﬁﬁet han
about a quarter turn_or 90 degrees where the nountjng

OPSfeaaaeanvzeemﬁaglnfeomﬂet%e&m@oaer&@dt WEN Ayanretly Ry neipingr
B e A e T U P
offsabo@dbe mujmtleg structuee 38% by |aesaf&et)p@'ann e aidtin lthe ed
DR SIS Brh 1BVBR sRA6 HARg ah ULl ShRle AUIRMBA R
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. {n 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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of the disclosure. [0073] By way of further exanples, ~ "
Figs. 3-6 illustrate different views of a nounting
bracket 206 that are capabl e of nounting and securing
15 el ectronic devices, such as power controllers, in
operating environnments such as processing systens

\&’Cﬂﬁwpnf% thermal processes. It should be no%(g_g %{}@tmmm

e di nensi ons and adaptations of these figu
only shown by way of exanple and should not be
coldd7Rlied Ganerrally; thel meurtngpmupieri2dg| smembantingnbrasket

206 B B RRAEQLRETHITRRY oh Gob A Molbt e JRARR Bepice e
wnthrmsmiurmg rottanan bethed@er bhiksdem & Wl U NG sbgehol es 210

for noun the bracket 206 on a surface 302 with a
embogipeitert th(%f?ﬂ eyt eavakiofs ess that 81180 1deareftatin) udes

for e%a%% fﬂ\gaﬁéﬁtfbéeﬁ etﬂ%ahhgtthﬂeé t9hd ggé ahf ¥Red rg&&mhg
by an o eyi ng

base 3 fset ortion provi de a
cavntctﬂ%%&%@wtln otter emmcgmagtssas sh@\en Bt)Eng Qh@me&srnmrcﬁamn cle

a n have t or
can Baphlfba @il BF1eas (Bl B waf R LIR4S S0 Eeesiuhers ng
the moaemtgabra@aet ZJMhédteuetwsmerand tﬁtetrﬁ@thﬂlﬂ\gtdbubhse has
n(?%ﬁ surface ng are four securing tab
four gecRIVIRY SAEES £RAT OLeRIrsRIAS Koy d] tBpSe %latetl mttae &t
mork 85 &6 dudsharb oftatR JoBalhd! r@@eﬁﬁgtd&rwtéé@%o 3Pbe hged
conbi nati on of the tabs 30 are offset fromthe

and pry4ads agifBoesisdcadeg suatienal ameens and stibtbgothindhescape a
eyl ck for the coupler 214 such that when the
oftléeé‘l%&gsd %terfaces of the coupler 214 are aligned with

t hﬁ)073§eCUIBngatt afofsnrtB@ﬁewmbleg g B-agyristrafe differe@bgagi ng
surface 30 er 200 or the housj ng 202 can

v'eweeof@omat'atﬁnq era&ktt\?&ﬁt%at & a3PaLleR’ meting andaeufing

r
R R T

as pmmdin@awtemm@cmmgtthﬁgnarmow@esnlgsh@tletbemtedatmt res

the SheiBlee ot B8 FE BB el Rrtle Ml RN Tol A% afor

exammeoahd‘rﬁrmﬂd nSUl@@c@%tm@d th it isrdcppewo 1rhalbme$‘t%10$1ma;:ed
180 degrees art or three tabs 306 spaced 120 degrees
othes gpplica WS\MAPWUSG SiherSirBensioNs. npunt i ng and | ocki ng

r Ofidf7iagn rw.gl%esﬁé tﬁ.@éﬁmgew §tbbahéntiPthe ﬁt@ﬁhtlng

ar rangenents. cour se mounting and | ockin
bragket 206 telusms tiye mwntmg\)v@te%‘g}f@emqumang threbreketad06 on

o s S23Ek AR B B SR AL B AR s
engdging carfacei3DRghat is offset from a mounting base 301 by an offset
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
controlier 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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706 i ntegrated nounting coupler (such as
coupler 204). Fig. 7 is an isonetric view of the |ower
hal f of the housing 702 for an el ectronic device such
as a power controller. This includes ventilation ports
704 that facilitate anbient air circulation for

woatenysithe housed el ectroni cs and connect or PCTABRQUOBEEIT

or connector cavities 706 that accommpbdate connectors

enfifi Jﬁé’r%p{h'erlﬂo&ﬁtﬁr‘{?ﬁar‘?‘d%%kﬁ@lrot%%ﬁ F‘&ﬁuégm @ﬁreoﬁ‘gﬁ '90

conduct ors Cati-on°cond sensor or
degregsalf retatiore et dhe tabisrB0brdrs seaeecba’a@(g/degmecpasﬁmws. t he

b
HORRT g i 2o Elimt, pden Aol Brislon Gve iR aod Bidoed
188uWiehens afart @ethkw&bsm@e%lpa@e&@ﬂo d g@e@ramw Bg wegupl er
204 is configured for couplin a rotational

eXpRPLS: R ReHptingaed ﬂ%@m@tpmaw l@e diifeseniAseitable for
suEﬁ%ﬁbHQé}ﬂeﬁts”@f'gggﬂ\%% ﬁﬁ%ﬁ&ﬁtmg%aq\oaq \J@%g&gg?@as‘ﬁ?t

or~ 301 as es o

fevenigiress Handghe aictuahradial spaeing |b|etwmr‘r Bt egnseoetivetabs al
30I ocation and fixture 802 configured as a coupler with
g base keying element for receiving a nounting bracket

20600512 g, 1708nd Berealo viEWs Wf Bn @lddironid @NGEMb TG
side view 25 of the | ower housi ng?bWOZ illTustrati ng |ts
708dRyetanintagiatesiaounting asiplar (SHaNAs cotrers20/04Fignd |

1s§rhé’t%‘c Q%E%B@rlo&é‘r"hétb’oﬁtﬂ@ h?ﬁ&ﬁ%%& S8k &%%%ﬁeng%grc@ a

ni -jack connector on a circuit boa I gure
SUL‘O as S powdrdngnete iTdis mCIudemWntuatlousamm 1Hgtheh&acilitate

anfifE OGP eI 0 Bo e koS and BPuiddln: i ng

calvltias ke tsnnddter. calitigs! 106sthaba@®nanodklte ebnaedtersdiev tewbling
mounti ng assenbly 1100 configured with a DIN raj | 1102

toieHISTRHENFEM I 25 PRUCTRATMLFIRE. 5P EFRETICRE! eandue
arfNsbNSr QhndNBNRBLRYS. GOt BkerRyiah dthBOdim tﬁe%\ﬁn’nﬁg'

according to anot her enbo e invent1 on:
compEr 202 is |n|tegrsti)r treeddny levechousma? (Risi cantrably positioned

orpRB ek psad e Mk eBbafo g AT pe e Bl s 26
canfiglireaEot @dupding afitht 4 eotamanat lrif@ldamgkmterf%@é 708rthat is
rmuntln?ethe power control system 202 on a panel 1202

ceiingh genemtingdyaskatryyich @ mABRG b@sss4fof of
3d1h£sé Fn'tﬂeexaﬁwg?é%m&%fol System [0078] A pover

contr system according“to one exenplary enbodi nent
of t[B@7q]r esidgtired® $cé hm;vlewm&strbmeg]tr@e@rgmtbcabom)aed cone
of .a e _cont ai ne

fi%‘r?rﬁ rcg)nﬁég{egirasaﬂ 809[%!8; gglg,a base keymg lement. ftor rece%mg a

mounting bracket 208, or a portion thereof. Figure 9 is a lengthwise 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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elimnating the need for a thermal fuse. Premature

thermal fuse failure can 10 occur when hi gh process

tenperature requi renents expose the fuse to

tenperatures that degrade the internal nmaterials of the

fuse over tine to the point that the heater unit opens

“@Fﬁﬂﬁh%ﬁ§|y rendering the heater inoperabl epcpichnosniiger

|sabI|ng t he nanufacturlng process. High tenperature
rocess tranS|ents (e.g hot exhaust gases)

al so
'”uséraﬁrﬂs Apape! meuwﬁéﬁ@pwﬁtﬁmw the mpuntiag bragket .2§6m hi n
| R contr ol
moﬁsrﬂﬁw nﬁ@hg\ge%\&%ﬁ&% %t@ﬁéﬁgﬂ?ﬁ%n@ﬁ gf power switch
arrmgsmsédcmrdmgmoahetheoamb@kjlnmntimbtfm ingerdton. sel ectively
provi ding power froma power supply to a power |oad. A
limter, such as a safety |[imter, is also disposed
PowdrtQunirol Bgsteantrol | er housing and is 20 configured for

providing a limt switching function in response to a
t nI@EAPdI d A PeWweR CONATol Systerl 3csprding g ene eXyppiaBd wi t hi n
I ane r
e B ieghO R Ry~ Yo Soert R R oveRiome e
prempire failufhoka thermiahfuserdontained wuthamasl’ueaﬂgr arysthensbywher e

. the. limter ,is deplo a te stinct
elimiiingiifih nE6q i 4 RN BHCEee o R R Eudlfinn e &7
occl@héh ﬁTgNdrdcestrteﬁfpl@?ataﬁa ﬁ&h@ﬁt@té(ﬁoge #sefusender f ace

nodul e can be npunted on or wth controller

temﬁé[?é,l#fﬁg tfﬁﬁrdeﬂr%d;ﬂ theiinlgrid matetas of the fHee xgietime do auser
t

Pt DEREFLYA RSB LFAVTR A0 1PAEH st

andt gigah|ing thes eapofaoturingf pracmzvéhgfstﬂmpﬂnamwpraﬂespr ofile.

The .coptrol | er. housi th_a

ras PGy - Ol St sy TAL AR PG S T BT e
fuspiiare withit ee hédterl i mter and the controller therein.

The cont roI | er housjng generally can include thernal

veh@978 pdn o8e ohRadingRka RAYRICORtE Systanphas @ coantrofer
nouSRBIRL 2 BoyBOURKAPd I BoslARIEn LG MoleRhBELAY ST oL ah

ventin orts an out er and
selgntively praviding powet from a hpeweostprdy toes phwasiorcng AZinitan

suchag & et Siutel s ARRCASe S gt b EleelRt BP0SBSaPEN r

config®@difer proVidiigratied stidhingdlnles iR rekpohse 16 arthaehold
assenbl 1302 havi ng a_user |nterface hou5|n 1303

limit; AnerESToERS 1B @lse ‘é‘é?ﬁ’% Wighin N&%@fﬁ@) lgBRusing AR fHusi ngs
con%ﬁ@r%fi &@ﬂxnﬁ%térqﬂo%soﬂgr%cﬁﬁtdf\fﬁe e&m&g&&m athis is
shells for t

e el ectronic conponents housed t her el n.
in cThisast dmexislingesy dtemsiwhera 3otlimider is doploped as acsaparatesino6

dist‘n%t 8&&8%‘? ?rtoﬁn H\%i ;%Wé:rosn\ﬂﬁﬁun%%o%hbﬁjértc’ﬁﬁgi%gﬁéfﬁg 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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~COUpTrersTer-tonnect ors 1306, such as a Molee Mnifit

Jr.0 (registered trademark of Mol ex) connector, to
facilitate a quick connect and di sconnect of the
power/control cables to a coupled |load such as a
heater. Ventilation ports 10 or cutouts 704 are
WPAVPdEW ™S n t he bottom portion to provide porftdliE2905¢113897
facilitating the circulation of anbient air to cool the

el efgogaNi cRehHSGHoWith IFid) 13t BRe ‘éQé‘r‘hb%‘ dref IR syétgﬁﬁ&]

Addi ti onal | to aid in nounting of the controller 1300

CO'?tFP“Phé3OQ>§§e|¥La‘?(tT%§‘§d andinchisiesa usqrhretea‘am pesarebly 18021 ng
ha\giﬁ@é fsRP ldt??%%ﬂfot%‘indq?cfsoaéwn%tcl{[)(el%ictﬁgadcf%t&‘ﬂgﬂ%@ﬁrﬂig%’&.er

shown ure Fcou
Théhagkiegs (1808 asth d@ﬁ)& fthndtloaasqnfetectnkreeln\&MVr&arbql shayis &dr

e R aRa i solhBahetp povstbecdboThn dortialeP naring 1204 Fab e

conrdtrdmvhie 706 tBﬁb@thﬁd@te gﬁlaﬁ uénnédﬁ/auréato@éc%nm@t%d
configured to provide a differ

ept oEengfl onal status of
coymersy Gepnestosohid el ag agdoleroMirilitatipl Eedistered st
tradeRHf oﬁ\?\@ﬂeﬁ PediilicfRt rfa&ﬁ%geoﬁﬁﬂlckeconhé‘&'%tdl r@ec%‘f
out put o e

contro1 second Vi sua tus
the palveritontrol d80Ss twean chgpled thatiadlicheasad heater. Nfanditadion postsem

0 tion of th er 13 and. a third, vi sual
or SRELEL L armubiified Se BB Asin ta PR A Wt coded
fadlaélg? Bt eekadh 8Nadbichip8ir¢©08b61ahe eleckdRies hblsad@ithrr

Iment, an active 25 red colored LED can be used to

thG\/¢Qfl§%9ll?y13¢Qj| cate a high or low tenperature alert or
i A%ht)g%ll){j?galdﬁprﬁbﬁﬂ éo‘f’f\neS Rﬂ’lg?% $ fhkat e

act an serve as V|sua I'ndi cation of
opamtmganamgmeehﬁw ecuntrodeopeusitg 0304 cahiactudiera Hak® can

b ' that, th troll
9§ » HAREER sEiRE (D e P Brfial R bab PSriRBL S |
mAFHAE bR Kt tmtsﬁbwn)T bltsas ddRAbéNabe@By wal of erRhimdld. er

1300 i S_not_ prov power to the heater, the reen

| EDLI8 3] n RNt 80% T paiber A Ags! Sosembli

130?%’353&9&% tﬂé%&ﬂthsyé:m i3 1#16!\?&‘ §raé>{>r mbget)?lsuglasrfatﬂeve one

nore col ors |nd|ca|veo fer status of the
mqmmtars 308 canifigereditd@Oovidd a differaal opardiias staul80Becan
be progr wred to.be indicative, of esi
popen B STo BT TRnck or ke, REyileletitn s Mo e b6
indA88 e Ik QR TS tHhE U WSS L 3880 a @é&hh@ﬁsm‘@@msrmatcatdrhe

control l er display visual indicators, such as
1308 PN dusr ipdicative Pfa%”h‘"tfé‘”ﬁﬁ SVSIBE eperatien @féhﬁ&ﬁntsp"qrh@%

[ t f of
A o RE a1 10 R e it P RS
rangee stoperdiicradbihe owatrolbaa* 1300r b\smatb@ etmb@dlmant rapl dative

red €6 oreé [E0%anTs uL?ssetd ttoOV(suaHy 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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5 identify itself, as received froma renote

operational system In such enbodinents, a central

operating systemcan "ping" the address of a

controller and trigger a flashing LED response (e.g.,

"here | anf) to assist operations personnel in
wooo@tiimgst he controller. Such applications requusei@asit’

controller 1300 to be eqU| pped with a display

anofify EhedihauC it tbypba Rl ShrabnfgRths tt ot b

are c@mﬁgwem &ﬁﬂasM ttogoramudaladlmvdn@aﬂd@wf tHe Wepity( ¥af sisdtmign) for
an audio notification or identification
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I nterface assenbl can gu
iderdifysitasif, aslemelwd:ﬁwnncmreumneIoee(amonal&dyemm lospabl e of 15

ing a systemidentificati.on, or qessage
emiIFE B 5 da P G SAlarb 55 ot 887 B atial® The
contt@llﬁrra@nldtﬂggémlﬂamnngEB ragskiree (8ILr“nerd leém@cw aReisi Ng
1303 can act size that can be easily nounted

Operions PEHRANAE] wdoeatmgah%@e@.%@lwé v dharpligationsyregyise saRhr
conlrORs- 13 6@&0 'b'ésécf&{}g%d Wwifta BRpRYy cﬁa‘ﬁ%ﬂé’r’ ah[%rrfa%Q raocs%h@'r

prOVI contr power eati ng elenment 1 n a
cases, db@gsernlgta'ﬁﬁ@eeamembfy ‘Blietoraentpldn A0 cam, beacardigpsant

witty 41 88 o 3R os RO Bl g for baue BB Pn 3¢ BPFrlan e
1derni|ﬂa@t&ﬂ1 signal |ne@erponae e il reguedtaordyntii\in bthethe rel ati ve
actn ss of ower controller 1300 can var

em BatSn eo?P’Wﬁ’ﬁée'b angler th giper @éﬁffﬁ’v‘@rﬁ%ﬁ@b 3@11;3@/?5
canlﬂé%ﬂﬁgre%%ﬁmg gst%hﬁ i'dlaﬁﬁ‘ldaﬂoﬁ Bfodiid (1 ndt BhORR) SRR 8f ¥

nmbodi nt ontr ol housi ng 304 has’ a 't ot al
geneusettlegraawsyerﬁedieniéldat«nm@nai@rmamgganverxﬂherdaéa maxi num

n n fining a volume of |ess than or equal to
”%B%'U?gt?% @B%Fag inches. For exanple, in one inplenented
enpeo8 s entT heatorastBh@UISingdt®! asd)ot iisdrligterfadsabusing
shown in Fig. 2, has the dinension in jnches of 3.496 x

1303 098 beolRompach sizithaian be FRRINMHELeS KcAePPErAENGPT |
proc?énsgﬁwgﬁeg cRisese gl gB\PQr B¥CEor | ngﬂg/h% 3 65@?0%990&?6”&' SO

a user I ntertace asse aV|ng a user
couidmrevilacentrolsd powa03R heatingueiémentiodi prenessingaystem.

<L Y e ARSI g B

incl@@an M@@é@emltéﬁaﬁ)@ﬁéﬁésa&fy lilbéer)cdr betpackd Veay nether
di nensi ons gg ga pes.can al so be inpl enent ed arw still
a heating GlRmaRt ¥¥NilG thRTAalYRCUBRpNETS eHae powss pentroller
130@Io§ﬁ|\&wssperﬂcﬁ9§6h tﬂ@p@\natdalwe@r@ediréfﬂehts hEEs IR to
cont r ol KSt emincludes a
those skilled in the art, in one exemplary embodiment, the controller housing
1304 has a total externally 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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first coupler configured for receiving power froma
power source and a second 5 coupler configured for
provi di ng power to the power |oad. In one enbodi nent,
the first coupler is configured for providing a
WR e alarm signal indicative of an al arm
condﬁ?ﬁgﬁ&of the system and/or the second coupt EPSFLeN13897
configured for receiving a tenperature signal froma
be tupdprstaduthet sides dimensionssanteshapies danatgcshe irhglesentatd

anff SHPRF GotFASER yHTE Bis tbios T Moy PuBebiRebr 2t ure
senEm)BS] Atidatotbsabhpodinent thepoWel Ebnteslwys@im includes a

|nents e Ier can pe color coded to aid in
fir ﬁ%“ %fecczﬂf'gwﬁéf E%% iNg-BPWeNKTEPR 3P Oe T §qUEee BBE BISELCRthd
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Input COUp er and as an ou ut COUp er. one
theetirBbenupdatis cph&gu‘red sf,cvr mowgunem temp@oatureea!aﬁnasmgoadmd is

SRR B8, el RS LS BRARE R SRR B
configueed foitredaiviag eeberatuee Sigaimoer a tEPR8HEUNsHRBE In
enbodi nents, the controller housing 1304 can al so

SORGATRRNBEN S heasgqandzaouplen is G gHICRT FRCeARg atpﬂtaelﬁéd
of m&é?é’t@'r@gl RARTESHh A plulad Od?%erﬁgeﬁahﬁe HRbRS g\ggmfhg%n

arsh operatlng enV|ron IS IS eSCFI -
someeauléfcocleteauelmtmilmantsmmh canplenedrude calos sored toaid in

the 4GS sLEER LB AL, ol R oRATEAED B PRl o ©
coloobded teeinditAton®as apphriteotplehand onee@stanr output culiptehat

often wears o fter use or i s sysc tlbl to the
In i SfoggEree i Enlsouintan colosstiaskant eonioured as an

indue e é‘bH\rN%? so@r@e[ @9@%06”?5900@91@'?3 §cWoFé?ihwl(n'ﬂ;95n§ ﬁgovvn)

can be sw tch capabl sel ectively
copﬁ@wednaﬁ@naotﬁputttpcmh@ftemmﬁ aee@wed povver to a power

¢ aft98sL, L 3Bl BE R iR e oue b i G4, B8 o,
beccomfigivetidb faditateaiheabteakianptf @ny Atabihedaraloupled conseater

enbodj ments additional circuitry or functjionaljity. can
10 GRS DhETRRADISTS Tate Tt RBeBSna AhY ERIREN he s dRsied
gr&erBi8il bIeR Buk BSn RS @%ﬁrﬂbﬂf@m{@?@taﬁ‘nﬁg‘?ﬁﬁthaﬂ@ﬁ
power control unit or the controller therein can
thatrerigades arpoatien ekteconoectoewhgn insered attoe eaupiler ajithe

coplfOff o Bo B 5y BOB L e B S SRR SRR BN
use@I8O$usbbbtiblettbehe batshalpeedtingIHViroameht stohfasdiged f or

controlling a variety of operations of the power
ePBRIEUYESuUNi t i ncl uding the power switch and

[0088] The power switch (not 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
refay.
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the limiter, in some enbodi ments, one or both of the

power switch and the Ilimter can be configured to
sel ectively provide power to the |oad i ndependent 5 of
the controller, In such cases, one or both can include
a separate control circuit or processor function.

wbQhRAkshé sone enbodi ments, the linmiter can pdgldroe/iassy
separate processor and rrem)ry and a limti ng switch or
devi ce_for, dj sconnectjn power provided by the
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include a tenperature, a pressure,
procgseoraand memopy eadet it mg)ywmdyorodemﬁwpmscom@@ﬂg thae

pon BB, Re el ERFEMIOE AERPVALGEE £5 Shathfa e
limitl switch ©an echmeghanibagleldyi arisolid 2@targay cunfidures kobgen
i raSRARS S PR tRSHORLT Biess TrieEPaIsRdeIPEANGEIN e o
sen§B RBiperaturrd &g 18fthelifitehR8hold %%Qkﬁbn' d fEcgclf rHj“&ftthQnS

or operations can be perforned single imter
limiteadée lipbswibgiesan besalpled bpfase esaftergthae)@a\@r swmcb Bam

iy e 2R Ko blpe R AR sy bt

pargmetgr aMiEoh @ qonobl dedsiboor avaituer mlaldéyF@rf inefecal thisg
r.ocess and functions. he 1] rp’t hhresrgfl (ii.s can be
couiBgIaR, A ASrBErA S 8P TEES U S e ¢ o S & ot o
par&ﬁ@(@r Iyhedy 8C8aniisie | | be discussed, in one
di rent’, a detachable wuser interface nodul e ft% be

col&ﬂ%&i t d hetpowssmontpllardis00tcaatbecsrai g dato e a
ope# P With% So‘?'n%r{%ﬁ%%? dgfm ?r}rgghcg@gmﬁg n§Jc‘?1| éseeta huth IWI{

nctlons one or mnor
andtibw ¢sbehald ||n1xmootrhmpleehigocbnmm:zhresh@dIhlnmst ratherdimarbe

onf i dtob einre oneto sj gnal
Singi RS S8 G BT s Mesor Aot oty eReRteront
safé?@%ﬁtﬂfrﬂiﬁ@h]s %Y%b@i@t%h@ c8n B@ %Hﬁirﬁé’d b? thd @ﬁgle' it

user interface or user interface nodul e
based Hror Ol@@r@mpg@r@mrog@sms@adgeﬂhls FafEiso b irdegratrd Wi

the G5 158 o BBl Rp | Bhret Sl Brovide VO

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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t-he-pownwer-econtrol l er to provide a human machi ne
interface to the controller for receiving user input
i ncluding a value of a control system operating
paranmeter such as the threshold |imt. Wiile the user
interface can be integrated into the controller and
whaogonstsol | er housing, in sonme enbodi nents, PCH&SHYER13897
interface 5 nodule, the controller housing and the
[
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contnohsystem dJyanccmuratuIlriall sgpterme The wseeintesface meoduleicain ng
. f ti t th trol
inchiE Beaschaly TrefE oo RtistiRR e B G tra8 s #%1 ng
inte?falct GRodul@ b§ an@er bAviath Gaf HeRURRaESNINtESRe. t he
tenperature value via the user interface and therefore

car0BPRl enfhe pentrdlign il ePrenn alsgrbescaniigared  with aderfetiable
: | . .
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builpé eveehenicalaebytsafety llfmtcThe t:antmﬂeby 300eande comfigursld ter
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prodgdneunt oo CEVBBIRERITA el 6d0ruty MEREL o 1 ow

corh@ﬁaﬁcsraWh eoflralling (Helibclvalisk rélajiiof otHed@Bbicved sAfdtpw
enperature alarmmy be required within a process

hm@pgtsmehl@ nglipashiedueeediacan e the teorgraiuavalbs t o
via Qt”?‘? U%@h@r{a%@tang tR&Efate %QHSJ %\fe‘?ﬁ‘gwe t%"q@trgr%%ﬂi’\fo"f‘ al fush t
va ensa ul

ere con tion o mat'erial may occur,
replteresiilandfog opanicbad dhenpowér cnmdlioier T3 sieich de vdauired by
th%e. . gi pes). The power controller can be configured
© BSgsé?Wit the re-setting of a LTA value via push

but EO‘OB4]<GY$\n@fheP BRempRIFy paﬁaﬂfét@;c@ dattirgprichiedtb@ by the
software. The ?eé_famred E’uts being reset in this

Coraat;@lﬁf)ﬂéo@ apd Mé@”ﬂ acgv@éﬁe@ﬁ 198! vedape pEYDGAENCHE @hds
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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.g., 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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25 WD 2006/ 110878 PCT/ US2000/01389; w thout having to

shut down the process under control, thereby

el i m nating any production shut-down costs that may be

incurred by other prior art control systens that

require disconnecting the controller to gain access to
wbhRlN@hs conponents to replace standard cormaneihd@sse

to recal i brate or reset control 5 set points. This is

i nprovenent over systens that required access to
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set poifits ENEiB ik Qﬁpﬁlfvemenpwrs%ﬁ@md @bt Hjulre@hacees ool | er
1300 of this disclosure power. controller 1300 can

interpal cWARGNRNEAUSHRS thelreselting of diprwiichrR f Brsuiveakingzof

{
poteiSElor S fort il B ¥islog Cttrolel RRoras IR RIS o1
preseatiaventinan avarempes ttesediniatjond by paviding erfeenal topesator
or 1 ciated wth the heater. Additionally, in
contiogﬁgo rceggggg'%goqggé%ﬂ%e?ensor i nput can be provided for
r em%] Ng AR rted aldoes ipefabxsraplanginglementaian etaond

erature sensor associated with the heater. In the
pOWPra‘E trol yai Orsﬁ@tr@lerﬂé@%ofihrﬁed'é@ﬁwrsb ther PRy qantoli@r  can

130@€aﬁ Bch'oﬂFi%L%dthr SREENY p%\&&“ﬁﬁ éa‘bg\%r% S%Tatbrois thge

first terrp rature SI ghal an con terrperature
powei igad! In stOng 60g6EMbodimsnianihe power cordrad nbib daminydebat h

sersef T dS? SaePlghl RoreafU b ol R A BRP i Rkl °

asdeé@M&tthe(h@et@rA&Iﬂﬁdhﬁf dhabme wadel, arecoid séeor hejung

a backup or safety chec I n ot her cafgs, t he
can éarw%@% fé%e'Y'PQr?tS@Po%%FﬁfﬁEﬁfﬁ{Wi? Signa! @ a s8cassh h
temﬁérgf‘lﬁé %eﬁé’ortaﬁ%o%fé%rwﬂf’ r. Sth@ I%@?@Q or@or both
npari son i nput I nto 2 e controlling nct|ons

the a:dmt@lleaamahmntbmam bmeonﬂgmtrede#o reneive leitheoong ot beth ofma/e
edund i or one erature signals,
frst SRR iRl B ) seP e PR sl L o T he Sower
CO[lIOI%] Ulffot examiplel Mednecerhboldirmeint, shothntifeecoritivlier hne

enperature or other signpals can Iso be cei ved and
"m‘t%'t iecEePath tenparaiire atgngrﬁnﬁaﬁ% cpaiolesmnadne Litghean

both dﬂ@rét%ror%?ﬁé 8k b&tﬂ%1gn%@§ \Aﬁﬂ‘x%ﬁé' Shth@nG dig ReaBkdDoP! the

errper ature si gna fromthe terrper at ure sensors
safefisefmokatreethar efses, theccngollezandlemiter danzestinibynisateronene

or oGP LR bl e e RIS RERfEfpon o
the eordnofimgt faactiadsetrythaf maheer, 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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: ter, the power control unit and system
26 WD 2006/1 10878 PCT! US21106/ 013897 [0097] In other
enbodi nents, the controller 1300 can include a | ow
tenperature al arm nodul e (not shown) configured for
receiving a low tenperature threshold as defined by a
W@ aHe/dr8E®n operati onal system A terrperaturé’CfTﬂkSiiﬁUé\/“138"7
tenperature sensor is provided to the controller as 5
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process. 10 [0098) As noted, the controller 1300 can
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PeIR9R Oy, BERELHe %P%{% %%Fr‘ﬁ!d?’é’?c Rednalty o the

prdd%&ﬁdrﬂﬁﬁde@é@ can be 15 configured to generate the power
switch control as a function of a control

o) GI90BERm b6 MotebiheontEalon 1580 o metsisns PISRERSY and @
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roportional funct
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i.nte ilve . contro Pl DD
imyS S8 RRes pREG SR ERr sRbaNE ot BRbfBle, 1N SRy TER T 508 ™
witB @havBrocebs & X agphéry e{anQ%%pultér EXRUBBaBIIRdirietYNS, cad Heower
controller 1300 can be a_ power controller for a

coRgiirggh o @)‘?Qﬁfé?sﬁhﬁ@%ﬁé’ﬁ%ﬁ@mm Siangbas adunetion ofer
co@%%ld&ﬂrthlﬂ%r'fﬁ‘ﬁé{bnpew d§ ng EFJp%%rfa‘Prlnt'égFaQ' ey tn‘?é’

ower source an out put nter ace
furmtionism' a@emwﬁé?lﬂfunatnmmmrommhdnamurm«mra25 sw tch | s

he contr | | er for el ectively
et el e AChEE B g rieral, A Bl RSEfs ver
coh@olt( REDDPiREtId P affeed FORNERE FLRICHOE, &RNS Rdedbabk Rirfctiee, Bys
conflgured for receiving a tenperature si gnal from a

W&Yé?ﬁ%ﬁmmﬁe sensor. A safety limter is disposed
he 0 ' laral ity
of  FIUPSNC | SBATRMEOURRHS, Aol LRI 300 TR0 @
powentoniuied fdra th@dmpl procelssing sy séethetng ihclode amu‘ntrohﬂerng
nor e e threshold

nopERGer R PPIA FL At TPhEor GEG R D& AU G oL Gnal
and FOs\tp & d&er interface for providing power to a power load. A power
switch is disposed within the controller housing for 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 mare of the
threshold temperature limits and the received temperature signal. A controller
is disposed within the controller housing and is configured for controlling the

selective providing of power by the power switch.
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I's disposed within the controller housing and is
configured for controlling the selective providing of
power by the power switch. 27 WO 20001110878

PCT/ LS20061013897 [00100] In some enbodi ments, a

met hod of providing power to a heating el enent includes

woesRIMIgHg power from a power source, Sensi NOpE@r/US2006/013897
tenperature associated with the heating el enent, and

| | i di ng, | f h
ool B e, e B BT eSS o
heahﬁ‘%_g%%b?ﬁ%cﬂ@d@%%@éﬂﬂn@ poles ISRt Jé‘g@w%lr §8ur‘c€°é

aring the sensed nperature to a pluralit of
temparadurg asheeigted it tf@rfteatmmedem@tt and s@Beﬁ:\talwprowdmg at

e M Bl OB NBE BT, PRIRanbd e IR b ER

the Hemstwdemeratnni tr¢he memed visadntuBeEompatng Lr&egenieﬁl ned
saf q%éthr In such cases, the conparing can

(PR O SRR hotety Resehaldemniditing e sipstieg |
pm\?giggtgy HdWegahel gwe% ﬁ{eor\’éa‘{*hﬁglén‘r?gnt dlh 'rée nee tgwt I on.

: As not ed above IN SO e power
con@ining ohs nggeﬁta@;@uvaathuenget’mop@aenndwda zﬁmetmrtgntmeo orinale can

' . I f
usel BEAIESale R RERal: PsFEPoRtL oR GO P PRt dhen s 2y
conganihy dhe o 61 Motk Lis@ralefinge skfédy tifehdidy for Qﬁmncﬁl’ﬁg“ﬂ*né?
with a relay contact cycle counter for counting the

imitRedyBFISE rel ay cycl es. The auto-cl ean nodul e can

SU?M@?? A ?cﬂgﬁ%%{/é’ﬂn %Bm‘érbﬁ'\ n%ﬁtsc ﬁ{éfsﬂi&her%cfrﬁrlé'l t as

ction e nunber of cyc to provide an
systenthaings powes swibayith\ahiglay Qawenniude@rnqafara:wdﬂye@ml@h be

cire 4 RN sk i E R e o slte, FHE RoSarf PR
CIchl@c&}OQ\cMeﬂeaah sytelabsart @lOﬂGl@\WIﬂﬁa feiay ebeadi a\gleotourit&efor
cont acts. not her enhqgdi nent, the auto cl ean nodul e

CouRHRg ﬁe{‘b!”ébqr relgy eY@es-o @%@‘C}eé”diﬂo%llel%@ S4pPtgSsIan
opePRINRIdf Atk RS- a*r{‘@orﬁyoﬁtcﬁ&hlt 3418 fifeidh of e ﬁ%mb@PBf FePAy

circult can SO SuU ress arcing upon e openi ng
cyclendo pesivide duarc mrbw&wefr@iayav\ﬂwllﬁgh@ oumbgr Dh@yatesb@amlge of

any el el aRei B R Blean ik BraPa8 e A ool e
acrégd tharelhy @l abovttevetyh20, 080 astay EHIEOR) prbmdsdﬁﬁcleamng of
enbodi nents, a no-arc circuit can be incorpor at? into

the Pﬁ@taﬁqﬁemn%ﬂm'&frﬁm%@d'wgf dhe BYtORRAMEotHlE cohenae thsr a
arc a6t o§¥ tﬁé’ Fé@af@Wg mﬁmg&neﬂn{b oahals ?&'erﬁ""‘l‘thlé -8R fethyst at e

sw t chi ng device a no-arc circurt and 30 nethod
conprposiicdé San @isot ppessseargng Unohdheopeniogrodittes rel@obut
allo{/vg%laé}g‘ﬁg dﬁ‘?lﬁb the closing of the relay. In some embodiments, the
no-arc relay control includes a solid state switching device coupled in parallel
with the relay.

[00102] In 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 parallel 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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merrof-acturers-rate the life cycle of relays at 100, 000
cycles. However, a no- arc circuit having a solid state
switching device in parallel with the relay contacts
has been denonstrated as extending the life of the
relay to greater than 3,000,000 cycles, a thirty-fold
WoptoltEEnt . I n addition, in sone 28 WO 2006/1’1310@7'8’6/“133"7
PCT/ US2006/ 013897 enbodi nents an "auto cl ean” nodul e
emﬁeémﬁérﬂé %ﬁ%ut’o'b?éoatn’ﬂ%cﬁné?ﬁﬁé Brdto it Fuddd dé‘e&%cﬂ‘ cle
counti ng the nunber of contacts an rovides for
courtier fair Icowet@hg the eiuntpeaof rm@;dewrﬁams reed prywties twihe sllewed

arche fehreEeerRinGA Y ER Dl RS e SERL i ane

coitthetsoFoeinatanics, xaldn@\mwbddhnantth@mybi@sIam@babrytee\eeuﬂuhe
20, 000 cycles. As such pressi on

relay &scqjﬁoweldstoaw APRIRKiER Y BUP[nggQ@Qi cy@e%u oo the Hie-
ard"%hklb@ssnoﬁr&r‘cﬂ ist Qinfd n_ﬁ&t%ﬁ R Bﬁ%éd“t%;ﬂl%ﬁif@?ﬂr% Htutdne

rel ay. In anot her e I ment cl eani ng arc
araightoheccur marviss thedondacts ef the lremyem anathef embegiampitetheof

al e b BRBh £F aff K6 ' Map fGLS Al on &8 Sedo Plamf o
padicaiangevel ovdeation,ar c‘t‘ahQ)ercﬂﬂ‘jDuathDprémngi@t tlegingrofttie
ontacts t hat may the elimnation

|
co %ﬁ%c%{fﬁﬁ @n§?®%0'ngmrgv‘d?§f%§% fﬁrﬁq)\f%} oggypa@qbp@; then
relé?%ﬁt‘é&fs%ét ﬁ\@f\ahfﬁf‘ﬁb Qe tb %&%mb ROCAEFal %ﬂg? 'Tfm’sm ’

arc circult can mnimze |mnate cont
is W\yfap@mmie:migw\mmnt hpplroallalys cont acts are opened.

it,.all for . mnimal arcin occur
Gor TORaR L i dhbenBt sPBBiRing ™ BarFRe oREFLHh iy
ehmhr%aalcnutaat:damagé fromedroing vaedrdvRirghaly icontaglare opened.
contami nation materjal, fromthe contract surf

Thig HEuili 2laws femBYTPRIATEINgdP CREWAHWHIdPe |“'|‘?d<"2ﬂ1?fatﬁﬁ t he
coRRRH ﬂﬂ@réﬁg iR geélé‘é(mﬁg%ﬁfﬁ o r%%o?%/’écda‘?kgorq%tld?\ganoopem ng

I'S nore magl n contacts. I n other
coemdammteraf tmmdhe@ghtractrsmanet@tbwwaa the arenutti gur ed

elfrair AL SRR RO Fufe e Podffs e fiading,,
opehgigs¥iniard eidmaging t@ethe selal sontacy irfietiet embbdinpaitsld el
solid state device elimnpate the arc duri ng%\s)ﬁenl ng

C'rﬁ\d‘t PhEINSHER 587 8 CPR Lﬁgdé‘? @lumn,a&ﬁrtcutgaqprgpplgkgl)b ger
méﬂe"@rﬁ@o&ﬁ’fént&ﬁ‘f%@ﬂw@ﬁ%ﬁj%lhBQatlng!Jé?(tf'rcﬂﬂ 1 shviiénsp! i d

state device to mnimze time 25 conducting
dedigeds iatse wbvidae teis pdradiebﬁm&thB d@wceﬁ@tehmmt@ tisderces

e B TR ool b Re sl bR EISH bl e

th? Qa J(@éﬂd\Jdﬁngmt&a’@cﬁfooﬂﬂhmlla state dedte tatrixifricethessetiaby
or a power

conductingpduration 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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30 controller has a housing adapted for nechanically
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 conpact case
wbahosan@hesi ng the user interface assenbly. pthevshausisg

can i nclude one or nore engagi ng features, such as

¢ bIolck ng 29 MWD 2006/ 110878 /| 52006 0138? ?

a5, PirSs Sad, JENOFP AHS) St <R ® op" BEaRATEal cauping the

userTRERRABE %h%MgQ@lénjebéIGmE%rﬂb?\%f thecBhfrQIRe h'&@é'mt?n@hé 0 a
recei ving portion_ of e controller housin

housing §ah §lseabe dinansispediterbasindniegrated wait avith tge eghtiolas

| ina: |
roublfy ot FRRRERRAELL Bl U BL0GURER, bigpar oo
hougif®105] The display can include any type of display

SN s e o o Pl 2
as LEOR! Lowsedr haill Graphral tRitaPordrdlcy tiﬁsEla?f TRAUAPRAYan
val ues tO the user in response to the user

be crafigyar den prgseminaus iuralibpel PararieT veiesAoiRe Bseput 10

f i an. i : th

esrRBSD R LA AU B LBOFRECRAAR, KR i e

meohpeusat is@onbfureddopeeeivingcart inpui fesmhe nseoam exh be t he
nt er

h
confF e Bt fife Bhiopetaibn o % B8CPuepIeNROEN gpuped 1

the UStifteFhE® BséSrABY AT @cramslitite HAMBAN CERLE glelhaaauy
recei ved i nput or instruction to the contro

configuied & receiveayingt hetrinatsiclisrpiontAtuser ang iﬂ:@QfBWUchatehe

the RBBRE SRR idSuctid R, mg%n{rew a RERAYr i ncl ude
any type of |nput i ncl uding one' or nor'e bu tons knobs,

comperent ardunioni of e powemmhrqﬂadé' hejumgsin pmzkmechasfsn‘od:dn a

) bal | b f. | e. 00106] A f
incl 8ty e SRl BT G o DAE bttt Ehoet KB ke e
input® téiih SAPIGYtickEa srdl aloalies ] Aeg of Bable. can

coordi nat e between 20 di spl aying one or nore

chEA0386kr |/°st'$Qfsl”t§Ffa‘Pfé§'§fé@té§ disppSegwithiiehe hoggiBoaNags t he
cou 048 BOTLL Py 588 B ERSICON g AR ochveen 1, ¢
disptayimmporen bsmofe tharaptensticscaomesdages forthe usse recaviag ftiee e
can f une t on t hat

o it ihe §RPelIPCL RS TiskorBRerRHaE e eudlh &5

and GRAe 0AE OR nitfe oMPBRYME Gf e Fowsedondiolier. The uder riterkldeng
the user interface or prl or to recel Vi n%q a user i nput

circigt canincligigrupf ity mgdule s dyngtinp dhaltis cantauied ipemwire
e CABHAL I sEATOSON P g poEM U e 1 @
enabling the user interface or prior to receiving 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 inputto 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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——be~eenf-i-gured-to-di splay a pronpt to the user on the
di spl ay, receive an input fromthe user input
mechani sm and conpare the user input to a 30
predeterm ned security code. [00107] The user interface
assenbly can include a connector adapted for
veb swt/miogsl |y connecting the user interface ciPEEWHISEOVE/BIIBIT
an electrical connector associated with the power
~ I i~Lhi t W eles : ical
g s P e s ol oS R e e B o R i o
commiinidationtfesquedcid® o2 0661 BB S NECRIDE2006WD48897 thi s
int rﬁnc be a physical coupling or a wireless coupling using
Bhe"%r nore” communi cati on frequenci es or wavel engt hs

and[C0si98Y i athedu sy irtb@sse adterit)pe@salsoliII48h vElmal user
.nterface assenbly can al so include a visual

inqicaipiceanbigutashior g%ﬁeé\dnq avisuategialgengrated byia %qr@rﬁé\w or
th&@&ﬁf@%ﬁﬂom/n up8AtH hhﬁkaféotwgeﬁﬁo?ﬂ’ﬁtﬁdﬂsllrfi{tﬁhﬁé‘s' ng

upon mechani cal  coupling o ousing t
cootmltardﬂlouemghiﬁbsmag indiiies a celaying thel decedvedelisyal sgnahie a

.received vi a_ . VisSible porti f th

g Portift gt 8 BoedoBifive sBafmpladt Gofisal § vlafthaicdon

of ltrrwwe@@ma Wisual sighgl. Fecexamsleva poakr softPsller ch®incRiRNGHeE,
power controller can _ include one 10 or nore LEDs t hat

or Me bEQSgRE May ke ipgicativy %ftfugtatus Feeativrofdhe captroller.
R%@éﬁttﬁ% 'd‘éghcatﬁgttHS'fLEb‘%f{HatqH bE Mdasy B{?% edo?ﬁgnubhﬂé may

| ocat e ortion of contro S1 ng to
contrpitdr rtolm@nngsterwmm thef usee xr&erémebagselr@l;atst attaobdd, thhaisaser

" f f d incl

itk BT SN oo RANER 6 PRI BB of Dol Bt B ©

coptiastingCetinnklsaarchapt Elaﬁﬂd er fitsdr optic mdtbadl subk tidl the
received light fromthe LEDs are repeated to an

reesives hght fi%‘i* theokEBs afsiergsiad tom%w%pa@%%t@ user
m%@ﬁ%@é’%sérﬁ NIt i rﬁﬁsto?%sta& rﬁ’!‘;\‘:éét*(/@ el Htfungﬁon. Of

cour se, her e di nments, e user
caurgesiif ather asﬂmdhhgntsameuuset nthfage asaetiblecari inclide aor

f. ' f I i di
RgbhERe! ol Bl RsehraBR: s8Rt e Bapen
stamge,rrbp@gn@agenbl y can also include a data

communi cation interface coupled to the user interface

ci r dB9108]or The BERRIRICEAES AgSSINRIM CaN ATDHIRAWES asfaiBem such
co?ﬁm@ﬂn@%ﬁ@r{ intSrfdcel JHL@TJdatS%e as&GRI4ce %ﬁg& iggc{ra

contro or an operati ons system .
carmnuniniat’traag ivith a setoenﬁanyesye@m bmmawan@tdje'r nsarifigcdace

SRR R R SOl St Se IRl T B o 2
communication interface can be a wired interface including a coupler or
connector for mechanical and electrical 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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facility. In other enbodi nents, the data conmunication
interface can be a wreless interface including a
wi rel ess transceiver. The user interface circuit can
include a systemidentification nodule for generating a
systemidentification signal over the data
woosRbeat i on i nterface to provide for 30 i dantudyecngssy?
the particular control unit fromanong a plurality of
o its in a nication facility or in _an
oapSftoandn' St s BnpdRER TS b @8ca apdaiabh Ao
be wrmgummama@mBesmdl@@eh@ratd?%rmaf at peidead ity
be in response to a ping or a request via a

V'SU@éﬁ 3/@5 AHAIR idan flf'@ﬁt'?ﬂ ot ipdisator g1 repoopedly theokds
NSZRROHEBRR T %g‘{g}g he user

conf’rﬁn;]_erf ace asse%be(fle£ ggé%g%osv%)é?géﬂggln igur ed(?%[{s (t%ht' ‘g‘ vi sual

feqldﬁstélmabfrgmmcahejrsyetenn anus:eama’odtthaan pnabiedessea to pirgual

di t t
o AR PR BBt T BRRS bt RE” °
hels ntientify dystwdmin depbipidxcaidratbral itgiearhticanaht hagm
anot her system This capability can enable a user ' to

req‘ﬁf%ﬁewﬁﬁlordﬁa'ﬂ@rn?ﬂé%l ar power control systens and/or
gerlfw‘%% FEREIRHRE, B auid! Bkl égg 'h%% a28¥ntrol

conp ex operati onal” 1 npl'enentdti on at may

umtrvetqua pents@fanhoesmg arpowe eswitahedisp@Etldithih thes oomgroller

n r controol system has contr ol
nouSTEBEH S RE Gre R e B & PR OB dar i i s
andvd. bcthtfblitehelspeﬁéd @ithiarthe BOntedRE hbasing BhRGd EyEflgured for
ConErow di ng power froma power supply to a power |o

ad
ﬁk&nat%ﬁ@'%ﬂlwee@romdg}sdyefaemwmr ﬁthﬁfé A Heg 'éterﬁaéas. ng
conhB&br. 'A?‘hrﬁﬂ'%(/\htgﬁ 184 b%Qﬂspo%@HRA{]mH ﬂhggsotrl%llé:’reﬂcﬁf“ssdlg‘f’&d
provi power 'sw tch, an user i nterface
canchwmmfmgured ﬁQr prmviicting;mhtmtrsvdﬁ:hlrigéodtemm:«jgvkhe hrovidihg
of rEfaL PRts EaM ittt FY hatiar 00 P eSP Rl e lota mit
Thepisey iirtefigce a§sepaipras¥edchiBed @B Ve lcab et cdu@lécht@ taRwRE
|l oad in response_to a threshold limt. The user

powskcaptralies h@%@ﬂﬂbﬁ% uger intesiare BeserabFaN ResPriigUERSLIR! ed
recdife BH? or hitfe tfﬁ’r%‘é‘ﬁéld (ﬁan b;%\l/&r svﬂ&HSbP&mt@J@r Ha@meters or

i nterface assenb e confiqgured t recei ve one or
controisdrarhithes hedrd i same embpdmntsWhe ccbntrolrum’rmmbﬂ | er
rols fr

ara ter or ,20 c.ﬁ ; b
confGisBa ey e eiaroSAREuR Gt olie” ahey 4 A RS
load RldepéhdeEitof OV HiMB rfROY\8SschitsbaingQuRiblesiUBRhy cbitrél
power | oad independent of the user interface assenbly

umtb@i q{@e@@mgpg@nqrgs,tqq@ g dwth of the ggntrollarangk thedimiter can be
mdﬁ&‘é]@hﬂ?@&%g&ﬁé‘@ ff? é)p@thl'H qéﬂéﬁd@%fﬁﬁé WSEr iARscBe

mter can epend y configured for operating
assem@md@ﬁpumdtt@&lamroilenl@:nfsmgean 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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g coupled to the controller housing and
the controller. [00112] Additionally, in sone
enbodi ments, a cover can be adapted for coupling to
the controller housing in the absence of the user
interface housing being coupled to the controller
vhoo@icngs7{ 00113] According to still another &§FdEe0oep13897
the invention, a nethod 30 for operating a power
int6 A ﬁ@éﬂ [ﬁferfa'éé'a‘éggﬁub&o*ﬁﬁ‘@%éﬂgteﬂécé %@Hémg ly is I&Sn@&%’r’@& t
controller source, connectl
traﬂsmaﬁh@)djmuhr&shotdﬁe th@mMrolleofWrcohtrehhnglﬂmb h:romepxi ing a

use t,er f-ace ass a_.housi of .t he ower
ConTad el RS SRR e Tl poh B s B Boes &

trapemiting vhie o make liitthtesholde i ofe @@ MtdrelrbplacerhBAt gt hod
al so includes inputting a limt threshold 32 WO

threglagid frona e eeer Nerfacassastly s N by a usaror erdeer)wd
vid @HSH é’&rﬁn@%&%ﬂ% Yo tnE*h%n%ﬁ’ér irRL @6 |?er6a%%§mhé/wnﬁer

configured to transmit the [imt t esho
capogeaive ther tramemitied threshaldgfar lcontrolidritee prqviding 4f pawer in

‘ ace assenbly can be configured for
re#ﬁﬁﬁggﬁé %g one or nore limt thresholds or one or

nor €00 E1F] adsyRa olf emrhplé hhyresdpdratidrr ehthe ek dsface

|nterface asse as i nput by a user or as received
asgeRby H47a %IGMWMS@QP?%WP%OE ma!e@@rﬁqrmq! 8¢t porplevia user

m&RpGaebA Sfa %@é}ﬂres 0@% 'dfr”]at%ntro‘ﬁéllﬂfféef&ﬁ‘hé’cﬁtv@ah

transmtt or contro e providing of
copunends that abepusseadjsmentof §ed oIS paBynely valieexanpl e,

.n..one tio u interface,. 10..asse

AdiTRiGRE S Brast ot Bam bF Ryt Qoo A 3ol Bpler””

viPtieniseriigtefaes aswﬂblpW|tabth”qufr|anp$étlﬂithHe0¢’brkt©Mér i@ranvi a
control | er-specific software conmands that all ow user

o) eureRenk tais rgaRnglopRcepehansges Cap e g lemagteddeent s
mﬁ%ﬁ%%&&&ﬁ& AMehitipé %d%e%th% 9 §é‘?\%b%+ SEhRh typs,

control VI a the user Inter e assenbly w thout
anoka‘quprqqegs phacivementsedwingtprotéssing wqperaﬁonﬁf f-1ine

d th
LR s B ppe e B s B eg 20y forq paver
comediier, hahangesing @dspu@ador wEcis@Tcaly doyipRisg to @ednttaller
process | npr ovenent s ur| gagaé) CeSSI n or, oper at i ons.

hqusEY1 8] the PovEHeoBlplisaime 8@ Nehia ippiar V&é@%ﬁﬁl%‘
f |
oS RRTe SOIANEKY e1angd IOUT AR d iy v
a paavenp@hnec!aﬁnism foweaelwmg@arslapme‘rqmrhm tseraThe specpnical
t he hou

o B08 sEngeLNr Bl ot BEiPE FreghebisBLOGRS et e
intinginlg tab@r@pssmarfgée ¢0 SUNACHS, &ragn@wbyfwamftda@mm@r

The [%C?%]m A L!ser interface circuit is disposed within the housing and
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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coupling can be by a variety of different nechanica
coupl ing nmechani sns including tabs, clips, flanges,
cam surfaces, nagnets, by way of exanple. 25 [00117] A
user interface circuit is disposed within the housing
and coupled to the display and the user input

woBGRAaNss¢M for controlling an operation the poavwes2006/013897
controll er when coupled to the user interface assenbly.

raoify, oF BONEEHashSo BRUBn BRI, 116 8Bl Brfefate GaL,
prowdﬁ fmfcanﬁnm’ntzﬁwntwutmopmaﬁdr@tsy$t@ﬂis SrPinealser imssad at ed
ower control | er upon the Techani cal

t he
353%’89‘&% ‘PfgCQS‘ftrofﬁfé W thegPResatingeen ieRmet PEMSRAYG ng and
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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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—t-Apterented-iran-operati ng application. In sone

enbodi nents, a cover can be provided to take the place
of a user interface when the user interface nodule is
not attached to the controller. The cover can provide
for protecting or sealing the controller housing,

WO atvedtisity wi ri ng connections, or providi ng TR {7
| ooks of the controller. Additionally, the cover can be
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limter, 5[0 12 nbodi nent the invention
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inte FAEA YdNG ﬁiomQM\@ boﬁ%"’eﬁ Roagiflg ana@ahtreling & fusstivhi Guhied
for selectively providing power to a power | oad

COPH@“QId'éée?rp&néQé% QuseE Sgpnabig Paramseler valuer f ace nodul e

?;,% nt, &k O ch
and Aont rol 1 er an dgggﬁgb%g‘;?hg@fa&?%efgol Pé\%'t
copap kkmairemdem poiver tosepower ioati evifeagia the thdtleod ifekidest hod

I d di
coflap it MRt el BE Soe A altraiRE s e sOTRECHIheBting 3 o
oLdnd of Wéﬁ@ddtﬁweﬁ t@&hé%@bved ®fddnakd @o@@fn@@f-e@éas\é@we
fromthe user interface nodule to the controller. The

USRELTIRIP IR LIREI0NY Hch B ObibeRawar rgnirelieruties POWAE er f ace
I h g a

e S e TR e R Gt
meldaor reddal mcmdeamﬂrng\mb@mrol[eﬂcama]\ewnvamm ito the

nmbhodi nent s net hod . f or_. operat i a _po controll er
olPaar s e e A e e el B R el A ane A3y
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to power source connectln%

controHer and the limiter. The method further mcludes providing at least a
portion of the power received at the input from the power source to the power
joad connected to the output in response to the input controller parameter
value and decoupling the releasable user interface assembly from the power
controtler 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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out put of the power controller to the power |oad, and
coupling a rel easable 20 user interface assenbly to a
body of the power controller. The power controller
body encl oses a power switch, a limter, and a
controller. The nethod also includes inputting a
wokdQhd,@r paranmeter value into the rel easaat@uissfinissy
interface assenbly. The rel easabl e user interface
assenbly conmuni cates the contraller paraneter val ue
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provi ding of power to the power | oad. goo 25] not ed

as g oot ‘ﬂfﬁ'é\“%ﬂo@aﬁ%aﬁ@@“@“%ﬂ%‘oﬁﬁ@eﬁéﬁﬁaﬂ Lok mbyred or
con?ﬂé‘r%?tﬁorf With E@&ﬁid‘é st‘té‘rﬁ ‘fﬁ‘é‘%afésﬁfmr‘n Bﬁ%L@f?ﬁ\té’ﬁﬁ%ﬁb' y.

cases, rst power contr ol avi n a first
131gonaerbecemabied foercobusmwlmtmgwimnmémmuthpowemenorrwltrh er

connect | a.s n wer | oad to an output of the
remgg 8?1@&%%\/\@ %@ﬁq? g?tE&‘ are each rel easably coupable to
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receiving an i nput froma user. 5({5&)0126 Referring again
thatig pregraminably pet Q)’sfé‘?”tlﬂ@l”ﬂ?%'@' feterProgesamtidy 1302

modd i it £ tt?é Qdirgt%tllﬁgln?tgté’é’ th%ﬁrl@%rfaﬂ{ rddﬁﬂb%’d' di&pSAhe

operation o e system h can be conf |gur ed to
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1314 scroll decrement 1316) for advancing through temperature set point

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] [n 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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communi cation with secondary system The data

communi cation interface 1312 can be enabled for
communi cating with multiple other systens, or with a
renote controller or control system 20 [00127] The
power control systemcan include an integrated limter

that is programmably set by front panel cont )
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manner the sanme user interface assenbly 1302 can be

Asighewns e ugstdnteriace Bmsmha%mc&deimsmgmemggqsel fput
me%rﬁ%gﬁ{s ﬂ‘RQﬁ*?g‘é%Wm bl rSm@Q 1‘1:18% § Qhd £Y n@{l&%rsﬁor

configured w € user | ace’ asse I es
cob;elir@ecpﬂrmyledncahorawulmgsnpnnebtﬂrsn 'Iﬂmahseo imtersageghauséng can

inciE SRS tob 00T SIS dnqtiaal PR 2ol ase,
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i ndi vi dual thermal control systens can be programred
hoﬂﬁ'@ﬁﬁ%“&%?@“ﬁﬁl“ebb@-ﬁ%ﬂ%ﬂ3%nso| e position. 10 [00130]

Ref n(}[; 3;‘\? 12%‘;_%40%@11&?]6!1{% Flé ﬁq'r ofpséﬂhf%rrffaeé%sg%’r%,ye or

ass or a power er 1 ncludes user
130Atamdf Lesee wh@rtﬁemerig)usir@m(ﬂmbludes ge s @kemplaoyn t he

er RS el S Eh et s38 ot d T S5 Br E0
coﬁh@li&%ﬁu’s@ﬂg' %41§Qgggrdg&ed§iu@|ﬁ§oog %tﬁbs%g:sksllﬁﬂ &h trcart that
the g\ljrshlbre]r of couphlng %abus 502 may bepmor)cla or |essuthan thre% 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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S

15 nmechani sms as wel| as supporting electronics (not™
shown) and connectors for coupling conmunication

Wi ri ng connectors. The user interface housing can

i nclude one or nore tabs 1502 or simlarly functional

physi cal coupling features that are configured for

wAhY®EeRkisy i nterlocking the user interface Beygich@ehBsy
the controller hou5|ng 1304. 20 [00131] As shown
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Lnterf HWL) _or._user in 02 is positio
e PR e a6 2 ReEAY Bf el Ancrulifaian 86
systa®2 Thelusel pedrfdceahdduis eap Ialsr@gnélhge dSRita comeursgioand
t he electronlcs therein to the controller housing

intqrigre 132 gﬁsammttnw@t'en Mithi & repeRie sontobsysiaNbe 37 WO

200 &ﬁ%
pr oﬁfect [ E FE:I e%tﬁ%@%gt a?gzg%%?tﬁﬁﬁﬁvge aﬁ;t El—\i/l%aghbeel d.
provites] toehewntrtp ¢ horsinghty realaceribé uder iotaufalce mypdhfle phaor
t he ser | and the
e FPTTEPe R RIS pBRa e o e BB GEnd 61 150
ilubtvhteCmtin@ifage comevtdrarm4ledthedniel side300haprnect or
1604 havi ng one or nore conductors 1606 configured to

configugedhariegeiiag arpatingeannestar of griset tnderfasie Wingn coupled
to ﬁq%ruorngﬁoh&méb%s%?ég&i.%g%ov@amﬁ{ug@et $3.1he user

nterface asse may I nc fewer or greater

nunber of connectors 1602 and/or conductors 1606 or may

[ a.mﬁr I [ al comuni cati on conponent
CopftSles %h Rl er interface assenbly

130F001ISB}JSM s6rad eh’fbddnﬁenterr@(hdugiﬁgtassémﬁlygwaswcw
inc udeadlslaglﬁfor i ndi cating, a noerat|on the

delinjag 8mOPPREIANEH A PRGUINIRAEN ORH BRSO KRR R f
opfRhg. &RBUPRH &3 dsBned 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] The 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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Mrerrace " I3I2 Tor comnmmunication with a renote control
system [00135] In sone cases, a cover 1702 as shown in
Fig. 17 can be 15 provided to nount to the housing to
repl ace the user interface nodul e when the user
interface nodule is not attached to the housing. ig.

WO 2Yed Y878 | | ustrates an interface connector ASENOP a7
controller 1300 that is configured for receiving a
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flex away fromthe coupler upon coupling
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connhector I's coupled with the coupler. The case and
t he [8@t3f]i Ms [sowell omowmdhe ofie ar moc® nésepiamdiof bousings

f th wh
Fie foas ol et etk BSuCRRRER! BlclBEh oV Ei Bt "
Tisd Ceccadnbd 861figkid6E fdilencloeingi dhg d@aducmrcoﬁmnbavgn@e@ or
nor e case housings. In one emnbodi nent,

8 WO
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cdminelubiganSneusivéraidhdectb PR r eRRNiMPp6Rer HEM a power
substantially defined by the first case housing and
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OUBHHRLYr “gﬁéﬁ > B 5 i 5 SPHERE SISy RYCTAS ¢ he
tePRNgGtPEensor signals from a temperature sensor associated with the
power load.

[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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[00138] As is well known, the one or nore cases and/or
housi ngs can be made of netal or a thernoplastic

mat eri al, such as a pol ycarbonate. The case can be
configured for enclosing any electrical conmponent and
can include, in a power controller application of the
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coﬁh’éd@éﬂlom#&@)bﬁh 2466"n exedreder Hobred bbéitlorﬁ? QutRltes c@@fﬁllebe

30 col ore and the second coupler can be col ored

e.gahBUcs th@trtheégyurusgehow &&0ft pfthe gpnoertodpcking s 2408dp
| or designations are also considered to be
bla‘"sgkjgfon\/\fﬁ?/ﬁg@ resent disclosure. [00140] In sone
app[OOdétl] ohssorhelmhtajdmbetsoa prmleebcbrﬁrcﬂlsgstsehahdaacpower

sufigt s bl olu PENTES 3o Al 3 pgio ekt receivet flom a
poRer 4dure2 @98 pokaB Bad hhesmstse tharconfreiéThe dolpRe e

enbodi ments, the coupl er and/ or connector can be

copligHsad fas1ce Uplinthtoan eﬁémﬁl EQLRGCEY 6 BeYng éercancipsing
inQURTENE 908 e Pdrer st VR et RL ¥ P pEPlgring

forle)«ter)wabaaccehsmthempupw avfl hewangpd kiasing deiripn Beatethi s
onn cludes a 5 .hody 2402 .a plurali

PER Bine Shkdet Bratas i edeRR AR YA PreP 4d piccighat

poftRIMA Gt Snnebto? WhRAXh@ohAsdtbing calpled 4t thietdouples €THE | Ng
hook 2408 is configured for eng agll ng an exterior

bigsing patoRis ¢HEGEHARITESHE B8 ASNBRCIPHB e SRERIFiROSHIOF.
wuﬁ"t)\e Cb@ kpi s case, the securing portion of the case or
ousi ng can
[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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Thcrage~maving a cam|i ke edge or simlar feature to
all ow the connector 10 | ocking arm 2406 to flex the
securing portion during connection and then to provide
a continuing bias to the connector |ocking arm 2406 to
secure the connector |ocking arm 2406 in a | ocked or
WESREH ' ¥3%i tion with the coupler, e.g., suchPGTHER4HES

securing hook 2408 of the connector | ocki ng arm 2406 is

meh e eah dmwmcﬂnpré&m%ﬂﬂe%bklhg POAItR ke dbnmatter, flaxing
power contr ol stem has a power switch for

th%ﬁ%mgmmpwf&% @PH@'“QNPPB:S%? ceMBERstINgnWEhdisuiRg the
coﬁf%&bwﬁ&nftﬁ@%ggﬁgomﬁ Eﬁﬁﬁg iR @on%%rr fﬂoﬂﬁﬁhé cfbulpler

response he coup er 1s conf I gu
f or [A430 i moﬁmram@dnmﬁnte@f te® prasenbinvaniibracaropgivisg oor

iR G erhifors e o8t Bl sBSHRs M bfecket®
cawtie€366 tabotd thecanypleas 1306 A avdl@ goandutarsardfepedié ICOMIpIer
ack SRRy SRS 8T GG e Pk otk IS EHRR AR Flor
19"‘*\%@4&/@:9 |t°5‘?\%ﬂﬁ:°6é’ﬁndie°1‘st%% Qﬁﬁgatﬂ\éﬁ&rﬁﬂﬁa phfé’tmﬂg Eﬁd

|aS|ng portion Is conf I gured to secure e conhect or
couplingharanggiheds posalso passiblet Rypiballyceanhl uacludes a[ 00142]

ccording to, sti her S f the |n ention
coRES R 7 nbi e} bl dorUGlop BraSRE 80 Biseih HealiRg < PBund
eldtotsH! BneEEtivivg UPGn 3oWsIgrof Sivé t:@hwea‘cwr to nree:ecbwpléng Tlﬂ@\lmite
froma gomer source and sel ectively prov at | eas

cogneqisr  Pemhas a@ﬁ@”%%‘@?@ﬁ@@ﬂ@éﬁoﬁdh ; 'Sﬁélia‘y%&a@vef a

n fikned
eI IeRO Tal 10 B i WOARICP 108 T8 oclie RECL AT 15
the onupler 1808, Wherxinsgrted géo, tive @@Jm@r‘taoﬁntfw carectsigveng

arr'%r n@\éi?s ogfz ) ?ﬂﬁBZDE ?]egc%ﬁﬁég%g% {"ﬂﬁ?‘ﬁ%@’g%‘g‘%{] éﬂﬁ Br

Iodk@h@le@éﬂ@ﬂn@ﬂ 9po &tEHiog eden/vm& kind df lige Sgeiringgab THO6 met hod
al so includes securl ng the securing gtortl on of th

SeRBiFsNRFOAGaFHAT ImFidodRi d1dUmestticaFoahe ﬁb1%%ﬁ%‘3965‘p'er

1 9f0@' drew L&ga%u Hdmfé@epﬁt dHegICI HSt%HcchérChdd?‘ﬁné@HP;B@s’nhonEhe
0 WD 2006/ 110878 PCT/ US20061013897 nmet h can 1 ncl ude

1&96npﬁ@%somfgeqt¢re1 aoacﬂndr@tmterﬂ@@ﬁ a0 atsnemtmm] tf@:smpe of the

T
1908eadapted @ cdiwe anm-pogtitrheomerectoop. from t he coupl er.

[00143LAAnot her  enbodi nent of the present invention can
pr odP@E44lor Refeging nevite 5@k?Hgtocﬂfﬁ‘ﬂ?rgﬁ‘?métl-\f%ﬁ&@OBFth!‘P@

B3 SRk R0 9, B 1 PRGN ob S tedhibne
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 21086, 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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according to one exenplary enbodi nrent of the invention
are illustrated in Fig. 19. However, it should be
under st ood t hat ot her conbi nations, matings and
coupling arrangenents are al so possible. Typically each
i ncludes a 10 correspondi ng nunber of conductor

wRPBhd/1 19 1901, each providing a mating el eF&f/lﬁﬁlm/ms«n
connect|V|ty upon coupling of the connector to

t 02 t
o480 781/ AS 20BRE RAMEE: UGS DoIPRE SaBYAVEE e ur i ng
hou@rngl b Mg Figd 2359% 24 sHdve a eiephRECtEE Afo o uSIRG Wase aBe

connector to the coupler 1908. Wen inserted into the
shomsuipIFeg. 230 bt wWithe sioglaserrctoreddl2. Tig. 2bniludmiessihiedes

con@%@t{%g%?o@gﬁ?ﬂcﬁgfpﬁ RE Ll bl@ %(Zé’f%v.?pﬁ Hehcc}r!ﬁ%cho"f‘%&g\%g ¢

ever arm 1 chi'ng over the en
arnt M0Gleasithengedusihg 11965 2408 ergayadewitin thecormeiayicohocking

tabi 086 of g So e Ut iy 2P T SIERUOF PR NG S S BRing

porﬂé‘rﬁﬂf ﬂhb'&%n@&topﬁ?@tbﬁwbp%usﬂgg% dHdWMehe& @@ﬁ}ﬂé&&* 23@9% and
coupl er 1908 are also within the scope of

stlllmoel@@dtto |tfme/éﬁwl@h19O&W@m6\ee¢ﬂ5@9pt%mckl&m@ntaﬁ@ﬁ bavmg an

tne e8I btk 2480 & hagetidf, PEBSG BLFER Moyl 2,

showingthe 2ustng ‘pﬁ&?wenlud@s thediiasieg da@wmmabﬂexadtemlbyv

I lif f. th
the SHRReET hEngrim Heamass £F s CouP B e Rgiier 2302
Withf B8 ddulpfe rsw0iBa T Re 288 RirtPdhnl 6 @MAEE2@06 BoRTIRE 88 Bidsahe
force on the mal e connector |ocking armas illustrated

conngciphéockienaim AROR with amlayvnveapd derge aftes cowrlingdmseey'si ve

S HELRES 160 2 T 80 o Hoq S an

befdraddheylpclﬁﬁ@@alamao&m%e cauplieaddog) Ipmmitsmmnrrﬂr eateema‘tar

I RN e e
sord@08Bits fl@;@l%keaﬂfr@;ﬁdrﬂéh BPe thuEiIng- 1303, er¥lieeranilear y

enbodi nent of gower controller 2300 has two

conyGRins taeking ar:mzAO AteYS sopmed dupiectpuRia! S0Rcinlessuesr s
intesBorSBR b8 sEbiinddLte 1 BuaF ot epheREr jocking,

arm 3006 add thWiOc@@fér 1908378 PC1/ UB2006/ 01389' [ 00146] As
anot her exanpl e, where the case can include two housing
portions, Figs. 25 and 26 show a di sconnected two

PoRBUSbAGOIRR 8 0 88ssirt Syl andi EhvirdAmdpit Wi th a single
connector 2302, Fig. 25 iTTustrates the connector 2302

coufPad7lni Refarrieg 8ewP Eig- 2808 oM tarigpCassd UMD fofr
oné 8FbAexemplary 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 structure 2208, 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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5arm 2406 has the securing hook 2408 engaged with the
securing or locking tab 1906 of the coupler 1908. Fig.
26 illustrates the operation of the securing portion
of the connector retainer housing. As shown, the
connector 2302 is still coupled to the coupler 1908
WPepPotiE 7 onnect or | ocki ng arm 2406 havi ng  tH&E/US2006/013897

securing hook 2408 engaged with the securing tab 1906.

pradeweye Inclidiingl 8t 1BASVIR os O RoMMIgItANEqLisReh N SundpEPshe
bi asi ng‘ cavity 2006 that flexed to allow the connector

FroescrienloleiDabis G dntgh Cyrin ARG HEoapriNayasn, rraually
or&eNEE &iQhe E2 5%&%.%& m&stﬁa?%%%omﬁﬂ of B InGLAtigH N9
C 20 con e

am surface I nues to bras t connect or
opkeratks oy anropepatd@ syistdm designedvar e portatee 46 may of theski ng
to gecure t he connector | ocking arm 2406 and the
pr%ceeéﬁ'PSrPéa F%g\?‘ 2408 agai nst and 15 behind the | ocking

t ab[0AA8) ofThehreg@HUPS Riterh 2086 geRetdly ShdiBdetehigh @pesd
after the caonnector |ocking arm 2406 has | ost sone of
m3ip §ameyiZ2200n e Brme{e medHm ssheasoRNEPE! 24CEES MaiRorY

(Rggﬁ%hr}ea@%h | QB Ry m%@g@ﬁﬁc@gd&&Q?dﬁﬂéé'é,%dté%tma%?er

nector | ocking ar stays coupled to the cou
staregs 2022 ésthedform of langeenn stovagd medisng diechsas tioppydisks,

porti o 0 fromthe_ conn ar .l ocki Q. arm
noBSHkE e eDFaf Thsh BRI P b B B o8 ng
dafy ssirgrersetridan whagmetNbpida0ddatheRelcerding ehathay THe mbd.

22, a conputer/processing systemfor one or nore
m‘@i@@'h‘pqza?pya'%?rﬁ@)@ inetiesvideo displgnimesnerfor displayig imases or

thﬁéﬁg{w Sﬁcﬁsél&{r %Mets.enm%%meafm Méeadmﬁ%t%%ﬁﬂfg%m% € can

a conputer or processing syste havi ng a
mennfyuyster? 2806 ichatcoommise iasesietyt of| altestatiyeecontiagientspeed

r ocessi nit (CP 204, in conjunction with a
ha&g\%ﬁ’Y/a“:{?gf)gﬁﬁoraﬁ(fo%a%arﬂ%@stonnect ed with at |east one
bus [s8180¢t UFte iA30Bdeace PMOUandlevtbaedeids 22128k also
out put device 2212. These el enents are interconnected

faW'aé?”d $8" PEJ8PIBRRNIBH 8589Gated yits the dgeal FO@I@,@PtWT

. N eS

iniehobes Bowell f57 ool 3ofbid ABraldal SsteRladt oo Aty

systemputyavayoobexamglel The tipohdewde 2211 sarecempaed afkeyboard,
te orarp{ stqrta e of 3ata and i nstructions,. and a

a GHE Tt PRYIEA 12950995 (S QoA GIoPPRRPlo it ZPRAR of t he

inBYSIrPet2da0 thé\aymplited 2202 vt ah PibutiAteNaceOd4l T08 Bltput
PC171JS2006/ 01389 E{p?cesso_r I ncluding at | east those

dgviEm 432gFanasoeRii HAEPlaysa rﬁ’.,““vaF%:“ ApsPSE 4P4- 2 speaker?,
sy ieoNreich ) Ble canfiuh s e ot ieragrazse
Senbdéivicestsish ashe netwarketdapier or a modem, can be used as input
and/or output devices.

[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 methaods, processes, and/or functions described herein

can he implemented as software and stored on various types of computer
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operates on an operating system designed to be portable
to any of these 5 processing platfornms. [00149] The
menory system 2206 general ly includes high-speed main
menory 2220 in the formof a medium such as random
access menory (RAM and read only nenory (ROM

wEleRNduct or devi ces, and secondary storag LR 38¢
tﬁe“’?@r)m of long term storage nedi unms such ag’cﬁgé‘ﬁ'{/ﬂ”*”

di sks, 10 hard disks, tape, CD-ROM flash nmenory, etc.
reagablesoedivmasviaresutehexeastalre instractiongs imepridusct ri cal |

emBABREN Sy B R R s IFGuLSSRaEhE B SRR o BB e,
cordlLoﬁilBT @adﬁ ihluﬂﬁweb;ssttd}{ewm @djéﬁmktauﬁor?pwhg@m hEvirgethe
SKI ed I n rc. W recogni z a e nor
corddpeiiomRDIE DR THBHRIS BE R Unadhg Nl G Pye.
corfIREEERLEs el Mo ST olthe HieBl AP raAPRCiSsh S

intestageal aperationsi system and reranteeperatsineraystese cas sududs, ed
' t I erf .oy rfac Il as a
bt Bl BebRsfon i SREPI g bt rBh B RGBT one
instyctioas) a thin E%ﬂé@bpﬁ@@&i@ng& corhuhieptitig ﬁﬁ&!imerlabﬂ\lély cgn
conprise a Keypoarad, a npuseg, a pnhysica t ransaucer
operatig wih pne r%ﬁ}%ﬁ @Wtrelfea.s 28 HgSPrOadARMENNURY BHEXBRIRe
CONBOY5s] 240 cytdhn@l withPHE pgéﬂtﬁéé BFBerddRé s¥ﬁ@§ irgfh(elf&ﬂ

device 2212 can conprise a display, a printer, a
of qommdeiliregramming, thespeakrinpyentiends desatibed below with

[ o) . i t
et E FERRTEIE e Reb B ERTBLOE TR il A ThaRth R oy e
coraplapt eysé@ﬁ_zaoovseghogg?@ﬁ%:s amﬁbm:mwt&erréﬁ tcaasibﬁuhlgl .

out put devi ces. . I S mliar, to thgose skille
cormpBgxeted T S miaraSy Shakine SpBGHIO0S AN Fivcl udes
syrABbIRARS RbiAEnEHPheMd8NRe AlaniRAstionaREthaREP ) 2304 o

program The operating systemis the set of software

elegiiicelsignaia raprresantiag detmpits end thesnaimtenangecddatmbitmet t he

meflioP GRRLGR Bops FRMETRIsehlr &R i acRngL oRiBRS AT e
sighsier Theusien®ry manonewrxésﬁcﬁmg :bgs aﬁﬁ?&ﬁﬁ‘?bf’ fb? ﬁgwcaug h

h |
RGNS HATRAY IgStEHh PoORSticRe: RAGH HEPTTRES e

co gbh&ﬂgité‘ thd 8Radifs: TRO ReRfior 5 PBIHSEmenEPHESSES,
and/ or ed h

unctions describ ereln can be i nplenented

Progeans of plaramanehrepriiegiaserienpl inskuctippestardedndut er 43
col R T T A0 R B
the devices, or a combination of the devices, described above in connection
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 "cornprising", "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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TTTTENDodi ent s of  t he power control system described by
exanpl e herein, the controller can include a robust
operating and application program having the conputer
executable instructions for controlling the controller

5 controlled devices. Additionally, one or
%PZWHQl%%%aI and renote user interfaces, opé?&ﬂ#&ﬂ?mm&”
system and renote operations system can include anong
ot hmﬂ'lsg_'lpl iThose skillexbint the raet waill g@cﬁ@ﬂiltie\/ﬁ\tahvarwlusmr\emges

ecut e |nstr ctions, a thin client applicatign

Ca B GG e BRI/ §d GPBRR T I b 5B

abR! @rtﬁ&ntdeebhﬁgsfr@ﬁ tﬁb%@dﬁe%%@%\éﬁtr&y Ar@srdrrﬁ?r?xarml e.

0 [00152] In accordance W th the practices of persons
maétrer pp@tamied in te ahave dgscoplipiuershpyoigriaenscagnPamang
dreRNrﬁ%seFﬁodlmsg nﬁtb@??fe? éjserﬁ&gtrakt) 98’ alﬂaln%\fvmv‘é i rl?ut%nrgesfe?lr sgnce to

of oper are
per [(m'nsepl Iliys further dwbp lumdmssgcsi tam thé%epﬁmﬂtribpd heteions
netrngs referred t ter ex cuted

arg poLB e dosokie 85 MRPesA NABOHRBE e BTORATR B o 15

paﬁbéﬁté‘?'o'rd@'drééu%%’d 88R0&tested NE |sUslso tse Uﬁ@ér’@tﬂo@tthﬁf‘ by
el ectrical signals representing data

additlpgalamcalterr@trrrarsmrramcbe@mpi@ueal bits at nenory
| ocations in the nenory system 2206, as well as other
processi ng of signals. The nenory | ocati ons where data
bits are naintai ned are physical |ocations that have
particul ar electrical, magnetic, or optical properties
20 corresponding to the data bits. The invention can be
i npl enented in a program or prograns, conprising a
series of instructions stored on a conputer-readable
medi um The conput er -readabl e nedi um can be any of the
devi ces, or a conbination of the devices, described
above in connection wth the nenory system 2206. 25
[00153] It should be understood to those skilled in the
art, that sone enbodi nents of systens or conponents
descri bed herein may have nore or fewer conputer
processi ng system conponents and still be within the
scope of the present invention. [00154] Wen
descri bing el enents or features of the present 30
i nvention or enbodi nents thereof, the articles "a",

"an", "the", and "said" are intended to nean that
there are one or nore of the elenents or features. The
ternms "conprising”, "including", and "having" are

intended to be inclusive and nean that there may be
addi tional elenents or features beyond those
specifically described. 44
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PCT/ 1S2006/ 013897 [00155] Those
skilled in the art will recognize that various changes
can be nade to the exenpl ary enbodi nents and
i mpl ement ati ons descri bed above w thout departing from
the scope of the invention, Accordingly, all matter
contained in the above description or shown in the
acconpanyi ng 5 drawi ngs should be interpreted as
illustrative and not in alimting sense. [00156] It
is further to be understood that the steps described
herein are not to be construed as necessarily
%?qU|n|ng:the|r performance in the particul ar order

WY S8WEdE i 11 ustrated. It is also to be understood
that additional or alternative steps may be enpl oyed.
45 Wat is clainmed is: | . A housing assenmbly
bonpr$é@mﬂﬂhawﬁﬁﬁét@éPMﬂﬂmg an opening and a securlng
Pum ﬁuulpsbdn (%pegﬂggmga sﬁcumt% ﬁoﬁlonéggtlglpe%ﬁjdggma%qg o&)emm> and

con

f@ﬁlptéop@lnhmgdtwﬁth% terpadi®ind d@hﬁglﬁbdﬂ fdr |'¢6upl(h@86 aanﬁhectm wherein the
securlng portion are conflqured for securin portion

GFC U CEEHIEON R dipesn Ry tRgl BT \Wil taR RHEOR By Fé‘?”'\ﬁhf@f ¥ coupled

" m@m%%%@ Ige\fvlllé?gﬁ ti g’s@%fﬂgs Q@%&l‘h% c&AN _a%%h%lré?n H@%ecurmé portion 1s
securing portion is I ned he biasing cavity an \
&hee@pﬁﬁkmguw@hmvsesmwmmgpmmm;ﬂwmebhagnmgkmlﬁmmkjm@ckmglmwroime
| ever Qf pﬂe‘,gonnecor into a | ocked position, wherein

YA LEUIHG WEPEPERY s an integral portion of the case

L hatinext @Uﬂ%gﬁﬁ{« W&ER ah Qe Bhiashieh ofGRedst YhapBdeddRBetween the biasing
openi ng: herein the securing portion includes a
¢héxhhl@tpewvn@n of the case configured to flex away

¥ [\%"85‘“ ]“““””&npcf) {mn rgl\c/i?c::souﬁem@g gnfuo%l?) 81%2Lgsneec% Iur\l\@ Eo t‘hex away from

GORALEQUPoPOsIEHIAR owhemomlmetcﬁ «xntrh&nd @fuples a@cmmre\ddewa bhsing force
the coupl er. A housing assenbl nprisin a case

SIS hilA GO 315 9P BPITIAR “é@ﬁ@ith& @é‘@&l}f/q r*égwﬁekefi m% HosiuriBned
proxi mate to the opening; and a coupler positioned
wi thin the opening and configured for coupling to a
eonnetstonsingdrerebly coherisicgse and securing portion are
configured for securln?%' portion of the connector whe

tbﬁbf‘g‘d“”&ﬁ“{ PPEHEE a@S@ﬁ Fllw&t@nrﬁ)ogﬂgn%gx18@#‘] (R dle %pemné, and

b[@!ﬁ’)'kngosqgc\/deﬁwuﬁﬂqtl%‘?}@lﬁh@ aﬁch@)n%g&léﬁ 80RO 87 c'oﬁnectO( wherein the
defined be the biasing cavity and the opening. th

gee urd wgunpmnqm@ﬂ i agmtr@r@ ﬂoo@a@un@g 4 wgpn thhti hennectox when coupled

BPDRGNDs! She R hORATE BT o bl B B B PR DR gorion s
&L&Tn‘é@@ﬂtﬁuhﬁasbmaﬁllvﬂgan&@vbb%llabn%eu@&lrmg%htm bisW@I £iddking lever of the
the case includes a first case housing and a second
ﬁd@éJWdU§|Hgd@dﬂW@“Pﬂl|st case housing and the second

gﬂzgmhﬁu@tp\gnf]&ﬁtl&p}égllnqmcélggﬁ)t( AT otfiRe SKPSHRBEE RS pénd QR We biasing
cavily and the opening: wherein the case includes a first case housing and a second case housing.
the first case housing and the second case housing are coupled together to substantially form the
case. and the opening is defined by a portion of the first case housing and a portion of the second
case housing.

3. The assembly of claim 2 wherein the coupler is positioned with the opening defined by

the first case housing and wherein the securing portion is defined by a surface edge of the second
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-——raseErand-tire-openi ng i s defined by a portion of the

first case housing and a portion of the second case

housing. > . The assenbly of claim2 wherein the

coupler is positioned with the opening defined by the

first case housing and wherein the securing portion is
defined by a surface edge of the second 46 case

housi ng. 4. A housing assenbly conprising: a case

defining an opening and a securing portion positioned

proxi mte to the opening: and a coupl er positioned

wi¢ Itusingkhe openi ng and configured for coupling to a
connector, wherein the case and Securing portion are
configured for securing a portion of the connector when
coupledowsiid Rsdadngy couplighg:wherein the case defines a

bi asi ng cavity and wherein the securi portion is

OB AL by o iz ngcwa%tpyr“@ﬁ @OEIH@W%FWS%‘W@“ tp e opening: and
bb«ﬁﬁ[u (gxltpuﬁ]%t gqgufjfh@%ggg al QOL%K Lgv\%g(\r{gl[)uaf%etggggﬁl}euob wherein the
Qe tiidorcdriggrortiot ﬂgt@ihgncerdttboncmﬁngchpaoldaxset thhatnrextoentsn coupled

bet ween the biasing cae.it%and the opening; Hereln
¥ B s s PNy st oSt RGeS amne Fa e ndi s Bde At egortion is
fpid n r £
Cor‘}'%)(lé g{s}tshlgvjékgl%k;?ggyl ‘l?]]ggtpﬁg%”:: Itérkgﬁuﬁlg:}foh% tBehi I{goal' locking lever of the
@mnﬂE@Uowand@H®0M00ked pt s I|on 5. [lie assenbly of

ﬁJé‘f‘é‘P tléﬂ seuud\gj [?m{ﬁglweléglgzﬁsgﬁ olngé;técrlb(? ri,?%t he@{e‘xg? #Ié)%tween the biasing
ther opplhasheangmt eri al ofthe case is a polvcarbonate.

7. 1 he assenﬁTy of claim| wherein the case is
bbﬁfqngm wduiiny Pahe) vsivdes ailpereispessi tbputamgrtiqy of the opening, the

ﬁ%n)g Lgl %V\ﬁ'%if 3 L&ﬁ{) E&ﬁve‘{e@) ?(mpé ﬁ’%||&gg%l?be\gr%?eaﬁggﬁnegfo\{ﬁq the focked

beasi. one of receiving power froma power source and
provi ding power to the power |oad. 8. The assenbly of
claim7 wherein the case is configured for enclosing a
saf ety Js@nﬁlﬁf oﬁnﬂg)m YWOBE R hE l@fseQQME 1§55 altRer %Efak&yﬁw%gndl
for receiving at |east one tenperature signal from at
| east one tenperature sensor associ ated with the power
oad sse erein the.openi ng
bota HRrsterdionl g Tancr e o pars e S orilpr BB ST e
gﬂqdmﬁﬁﬁﬁln the case defines a second opening, further
conprising a second coupler 47 positioned within the
second openi ng and conflgured for coupling to a second

onnegt or Sa S
gort i 0 th, db5cml¥rlh Ol’ celatm w%ereu* t%e CdSE I%Confléglgﬁgoroﬂeﬁ)&ﬁlé a po%&t switch and

@anh@uuletdl ﬁ@d?ctﬁel@LHd)ﬂ@in@pE\Oél{tb QTBJOQEI e aiseebadin the coupler is
connect or when coupled wth the second
configured for at least one of receiving power from a power source and providing power to the

power load.
8. The assembly of claim 7 wherein the case is configured for enclosing a safety limiter and
wherein the coupler is configured for receiving at least one temperature signal from at least one

temperature sensor associated with the power load.

9. Ihe assembly ot claim | wherein the opening is a first opening and the coupler is a first

coupler.and wherein the case defines a second opening. further comprising a second coupler

47



coupter~t-t=1"lie assenbly of claim9 wherein the

case defines a second biasing cavity and wherein (lie
second securing portion is defined by the second

bi asing cavity and the second opening. 1 |. the

assenbly ofclaim9 wherein the first coupler is
configured for receiving power From a power source via
the first connector and wherein the second coupler is
configured for providing power to a power |oad via the
second connector. 12. | he systemof claim9 wherein
pdyeiohed silthimopieeondueningend ecronair &ﬁd'uptcerpliag & cglcond connector,
coded  to indicate one as .an i coupler a as .
\éﬁ«:rgatll tu‘ta“cgﬂmeéfl Seqon seuf_rll%g gg,rggléﬁ]osd(ﬁmg:p nf@te&%g}ee@ewnd opening
e ohfifstd ERURILEH hporRhoTaR Btaakoandidr sw@ﬁnt)u;gw &0h @& second
an input froma power source and the second coupler is
¢oPbbfed white and is configured as an output to a

heater and a sensor. 1-1. t he assenbly ofclaiml

wherein the coupler is conpatible with a Ml ex

[V T niifd dssediibly Of clei@nmedt@m thd base ibenasiseadldybigingadagitymiid wherein
wherein the securing portion includes a flexible
BANIONK & BHEE POBPBE e BY SecthonAgidpipreaYiborny thigcond opening.

| ocking | ever of the coupled connector. 10. | lie

asscnbl} of claiml wherein the coupler is a female

or.i entledisemup} ef claidaptvddrefrothe ﬁrseceaiwérrigcca]frgatee foricentied power from

connect or . ower contr tem hgvin po
SR SRS » Elre e PGByt e SrhtrcoBe S PR RRurg o
powRInd Rt Vedpd W OMR \HOWR ke &PHLEfct@ra power [oad in
response to a controller, the system conprising: 48 a
coupler for coupling to an external connector: and a
POUSI 9. § Jn?g’#ﬂgu @ hgl%m tT\olfllrs?£OLar|]eq a%gl 5‘88"9&1% (,%W IE 'Czhre color coded
‘he housi hg defining " coup ¥ er op eny o~ exter nal
aoe@sagbm.&hanﬁpumbgﬂmandohavsmgompMmasma@ portion
| ocated proximate to the coupler opening providing a
bi asing force to an engagi ng portion of a connector
Y\’hen The CRMNGILN, |'7Swhe?<9HH eer?jrst LO[IQG[ 1€ LA &l anl h@wnhgmed as an
bi asi ng aortlon configured to secu he connector In
tiipet icouplped cr posictand mhevietdndtdoepleoi pberedwhigresind it benfigured as an output
gomFr conLroI systemincludes a safety limter
ohtP6l PG "tHe provi ding of power to the power | oad
as a function ofa threshold Iimt and wherein the
housi ne encl oses the Iimter along with the controller
ahd t hlee poweb!y ot lnth;] wWieregi e chieplérousimpptibho dedlaex Minifit-jr.®
flexible camlike edge providing the biasing force to
T l]l1€Ll()l
't connecting |ever armof the coupled connector
urging the lever arminto a | ocked position; wherein
the flexible cam|ike edge is detined by a biasing
cavi t Yhahee e of elapn érW'kaéhihﬁgeCa‘Haé pgmoaefﬁsﬁw@aﬁéhwb& qggn-like edge
bibw R 12X RASI QD a3lof 190 FRIBAR N BRARTHNGROT LT O
he conne onnect or coupl e
t he coupl er

16. Lhe assembly of claim 1 wherein the coupler is a female oriented coupler adapted for

receiving a male oriented connector.
[7. A power control system having a power switch for selectively providing at least a portion

of power received [rom a power source to a power load in response to a controller, the system

comprising:
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8—the=systemofcl aim 17 wherein the biasing portion

includes a flexible portion configured to flex away

fromthe coupler during the coupling of the connector

with the coupler and to provide the biasing force

agai nst the engaging portion of the connector follow ng

coupling of the connector with the Coupler. 19. The

system of cl ai m 17 wherein the housing defines a biasing

cavity, wherein the biasing portion is del ined by a

portion of the housing positioned between the coupler

zopenkngnanMﬂmgeod@basmngxmawﬂmyamQO t he systen1of

Lblgh?lm’égkégblgéﬁlegg té(ﬁ{;?glu tlhgég\lg(?l sgevrl{%h{tg B%%éfg, C_f%‘“}-“éé coupler opening

1(>Ué>1mﬁn LOIPIJ Bt 0GuRersRe ARdnEQBRL AL peaRhiiGat@KrdOmate to the coupler

provi di ng power to the power |oad. wherein the housing

GPe HI@élﬁfq\g(Umé@j bigs R \‘Qicgwrﬁ@g%%p(@pmbp%gqﬁ@eet@t‘r when the connector is

w)ﬂtl%[i 08 th Q&GRS th bltdgﬁgr g&%gﬁ'gm ldpéd‘%[) s@cn| M@‘ébﬂ%d& m the coupled
ond bi asing portion cate ox mate to the second

msmmhem&npeammgnwﬂwmmrmvmdwagumUSEQ@mdlMCmSmngﬂﬂmymeMannoné

n engagi ng portion of second connect or
Boebna Goniubeot 1o pevtgp o LR He | Saeor o 5@85 wherein the
thengerand, Ricashig alP@nilaRe EQRNGUadnd Qoﬁ&%wit@h the
second connector in the coupled position with t
skoondhe lpouipk erclud9 a3exibk qret-hiodedgé popeahag ihn@lcam;gdmp to a connecting
control | havi a housin 0
FOTER b PR e Pt B OGP LB T B GG o E"
SR @ﬁﬁlhe\/ﬁJ\leBmMJmil: RPgEk db@asthya RAitd @RitPhnd e coupler opening and is
received power to a power |oad, the nethod conprising:
jonsiepie ﬁg)%mcld}ﬁ)fé@p@&rltl@mr@ tgﬁn@,g@meﬁggﬁgmg p,qggmbyt thpeonnector when

ousin switch and the controller:
? H§r‘goangegﬁbgq”&Q@a§ﬁ§ﬁ[of t he hou5|ng defined by a

b|a5|ng cavity and the opening dorin(-' the inserting
%nLQ@tLCSSEL?IEE%O IHUF; gyhte&g%%fe%%gg mct?or%:w 1|HCIIQ g h%émlq.@ortion contigured
l@”@\s@vc\wfﬂoﬂgt% Q@Llp‘?@r%hhggwe%[lﬁlﬁn%rbt%et Jﬂ)%nQ;QMSJ/ |ﬂ9th@Q@U;ﬂ§R\ﬂd to

| ocki ng portion ofthe connector followng coupl

@bvmhéudmnnedporagmnuhea@@aphepOMMepeﬁycpeuakmnwgnwhgunmhngofme
k0m1tln Ho&tlop en a |l ocked position: wherein the

secur ﬁgﬁ Paﬂ is an integral portion of the case

t hat extends between the hiasin~g cavity and the

openi ng. 3.. 1 |ie nethod of claim21 wherein securing

I'hel udesyprasitslpinHe e ihsdopdng domeaghiapige catipewherein the biasing

orti.o c tor p

1') ﬁﬁ(ku\ n%iﬁ [ lr) pp&fn egﬁghg{l cglp%sr(t:ngﬁ d%t!a‘r%%%%p%a??& ogenn and the
mnen@&nmece|V|ng power from a power source coupled to

the connector and providing power to a power | oad

coupled to the connector. 24. The method of claim21

wher ejip & t\@mhﬁléﬁi'nﬂg 76Nt 88 BuSaliet YirdicOl de AR VNEd & Neceiving
the coupler is conligured for receiving a tenperature
}gqvg;nax[onf ¥ PV 5p@r|qpe‘p@hqyrcem9ngn@h sgogdeiumt@dontigured for providing power

to the power load. wherein the housing is configured with a second coupler opening for external
access to the second coupler and having a second biasing portion located proximate to the second
coupler opening for providing a second biasing force to an engaging portion of a second
connector when the second connector is coupled with the second coupler, the second biasing
portion conligured to secure the second connector in the coupled position with the second

coupler.
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wttrdte~poner=toad. 25 | lie nethod of claiin 21,

further conprising conpressing the | ocking portion of

the connector: flexing the securing portion of the

housi ng upon the conpressing; w thdraw ng the

connector from the opening; and deeoupling the

connector fromthe coupler. 36. | he nethod of claim?21
wherein the connector is a first connector, the coupler

is a first coupler, further conprising: inserting a

second connector into a second openi ng defined by the

housing: 50 le.xing a second securing portion of the

ousi p roxijmate .to the secon eni ng during,the o
nser g SR e amt e Snnanya TRk 8 e R BT « pover s for
ORSNhHFow EAHPh b PYWENDURLGANEk I ERNBIS G OidihQ afle 588 POHIon of the received
coupl er positioned within the second opening; and
RBEHH hig tHdossle B rertsuskapmnigingor ti on of the housi ng
against . a | ocki ri th wwiteh .
@%ﬁn% “ﬁ’g“%‘gﬁ'];'}ﬂu%%é%g’ ltnggeti‘%goblrggh%@%%@ teg?lggggtﬂﬁ:g&wer switch and the
@ecoind: toupl €sccu@iy pdrfien nithboousafecdedingd BBa bfasing kevity and the opening
gqnprising.conp[essin& the | ocking portion ofthe

BESMY 'BREEIArS CHNERPhiGA e OR¥EBRd securing portion
QhiptiNEHP U DG HPOMHRE pEITINE SN Ethe oédifdLANM ng the

second connect or fron1tﬁe second openi ng; and
gewouphé ngutinepgscontihe bormactomst a lorkinheosies ohthe connector following
&)%HHIL(&EI‘1hc5élonneclor to the coupler thereby retaining the locking portion in a locked
position: wherein the securing portion is an integral portion of the case that extends between the

biasing cavity and the opening.

22, I'he method of claim 21 wherein securing includes biasing the securing portion against

the locking portion of the connector.

23, I'he method of claim 21 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.

24, The method of claim 21 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.

23 I'he method of claim 21, turther comprising compressing the locking portion of the
connector: {lexing the securing portion of the housing upon the compressing:; withdrawing the

connector from the opening; and decoupling the connector from the coupler.

26. the method of claim 21 wherein the connector is a first connector, the coupler is a tirst
coupler. further comprising:

inserting a second connector into a second opening defined by the housing;



fTexing a second securing portion of the housing proximate to the second opening during the
inserting of the second connector into the second opening;

coupling the second connector to a second coupler positioned within the second opening; and
securing the second securing portion of the housing against a locking portion of the second

connector following coupling of the second connector to the second coupler.

27.  The method of claim 26, turther comprising compressing the locking portion of the
second connector: fexing the second securing portion of the housing upon the compressing;
withdrawing the second connector from the second opening; and decoupling the second

connector from the second coupler.

51



