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IRADEMARK & PATENT ABSICGNMENT

This trademark and patent assignment CAssignment™ is made sffective as of the last date of
signature below (the “Effective Date”) from Profile Systems, LLE, an indiana limiled liability
company ("Assigner’”), to Gamut Systems & Solutions, LLE, a North Carolina Limited Liability

Company {("Assignee™):

WHEREAS, Assignor is the owner in enfirety of the trademarks, paients, and patent
applications {collectively, the "Marks and Patends”), regisiration and other intellectual property
{vollsctively, the "Properly”) as described in Exhibit & which altached hereto and incorporated
by reference hersin, {ogether with the goodwill of the business symbolized thereby in connsclion
with the products or services on which the Marks are used and associated with the Patenis
{collectively, the "Produsis™).

WHEREAS, Assignor desires to convey, transfer, assign, deliver, and contributs {o Assignes all
of s right, titls, and interest in and to the Marks and Patents, and the Property.

NOW, THEREFORE, in good and valuable consideration, the receip! and sufficiency of which
are hersby acknowledged, Assignor hereby conveys, transfers, assigns, delivers, and
confribules {0 Assignes ong hundred (100%) percent of Assignor's right, title, and all and any
interast o the Marks and Palenis, and the Properly, logsther with {(8) the goodwill of the
business refating to the Products in respect upon which the Marks and Patenis are used and for
which they are registersd; (b} all incoms, royallies, and damages hersafler dug or payable to
Assignor with respect to the Marks and Palents and payments for past or future infringements
and misappropriations of the Marks and Patents; and (3} all rights {o sue for past, present and
fulure infringements or misappropriations of the Marks and Patends,

Assignor further covenants that it will sxecute all documenis, papers, forms and

authorizations and take all other actions that may be necessary for securing, complating, or
vasting in Assignee full right, itle, and intarest in the Marks and Patents, and the Property.

[Signatures on Following Page]
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N WITNESS WHEREQF, Assignor has duly execuled under seal and delivered this
Asgsignment, as of the Effective Date.
ASSIGNOR:

F”'RC}FELE SYSTEMS, LLO

By: ™
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Mama: \“}JDhn R. Howard

Tite: Fresident and a Managey

Date: Ny 15, 2017

Siate of indiana

County of Laks

I, Marpuerite E, Drake . & Notary Public for sald County and State, do hereby
certify that _John R, Howard as a Manager of Profile Systems, LLC personally

appeared before me this day and acknowledged the due execution of the foregoing instrument
on behalf of Profile Systems, LLE,

Witness my hand and official seal, this the _12th  day of May, 2017,

Sigrature

Notary Expirgtion: -amuary 3, 2025

Resident County: TOTEeT

[SEAL]
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EXHIBIT &
TRADEMARY REGISTRATION AND PATENTS
. Trademark, Word Mark ~ PROFILE SYSTEMS, Registration & 1803088, which is
aftached herefo as Exhibit A-1 and incorporated by reference.

. UE Patent Mo, UB 8,238,332 B, which is altached herels as Exhibit A2 and
incorporated by reference.

. US Patent No,o US 7,280,037 B2, which is attached herslo as Exhibit &-3 and
incorporated by reference.

. All other inteliectual property and goodwill assosiated with Profile Systems, LLC.

o>
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EXHIBIT A1
TRADEMAREK REGISTRATION #1883988
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EXAHIRIT A-2
U3 Patent Mo, US 6,236,332 B4
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1.5, Patent May 23,2001 Sheet 17 U8 6,236,332 B1
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U5, Patent May 22,2061 Sheet 3 of 7 U8 5,236,332 B1
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il5, Patent May 23, 2001 Shest 4 of 7 US 6,236,332 B1
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1
CONTHOL AND MONITORING SYSTEM
BACKGROUND OF THE INVENTION

The prosent fnvention relstes penenadly 0 8 syslem Bor
sosiotiing wad moaticosy sleoinedd weseans and, o
paviiceiary, Wop sysiony which wilives Beoewey wivsless
communizaiions o contrel, moniior and collset dats fom
olectrival apparsius

The prosent msoesl mothods wsed for coutralling sed
monitoring eleeirieal apparaiis avs sapeasive and Hos oog-
suming. For example, o paraon oy business having remotely
focaled wleciriosl apparatis fypically peeds to manualiy
sheck o such spparsms 1o deferoune whether the sppasabis
¥ operaieg peeperiveo This gele pasticalariy sxponsive when

e clecivinal spparaluy is locsled of geographioaily dives

posiions, Frgeently, fn such sihestions, seaplovess am
hived o trevel bhetvesen sach apparatus sie in oxamine sach
spparatus and roport on the sanis of the spparains

A conirol and monlioring system capable of oot oaly
sontroiiing sech diversely located appanates; but sl of
sponioring and coliseling daty Bowm the sppanstes, would
stiviss the need for suek feld nepsctings. Al sk
sontrel snd montioring sysiem b the potential of optimiee
fog the offiniency of the nehvad of appasstus sod slaaifls

capiy reducing soerpy consumption. Thers aes wmany sppdic

cations which would bensft Bo the nee of such 2 oootedd
and monHoving systony, sud alibough e prosent ovention
is dusetibed o the contost of sovera! particular spplications,
the fnvention should sot be constowsd 88 being Bmited 1o
these applications,

One spplication for which the praseat inventing sould e
sdvantagecusly med s the mondoring of oty sysems
The conventional method of wositoring and collecting clog
tvinal cnorny consumpton dv & oeoesdlly read 3 msler
focated at @ site by sending porsonnst o that site. The present
nvention provides v 3 Mo readiog of e monibly
slectrios! consurnpting st a putivalsy sile, thereby eliminats
fog e oesd o mameally coad the mister sbsach silte The

rovesiion is also supeble ol iscontinuing service foa aulity .

custeemer whes so commended by the wlilty company,

Anciber applization for the preseat avenling 1§ manior
ing irallie theovple s soecalled sutomobile dibvecthrough Hne
of # fast fond tvpe restaucnat. In pavticuiar coviatn date such
a8 ke tave spent by eanh oustones walting for basfer e,
could oltained st 2 cental mosttooing Sl

Agother poteatisl application for the prosent fnvention s
the moniiodog of the quality of gesoline st Buel stations.
Again ihe conventionad wmsthod has besn fo seud porsonnsl
i onach station o dest sach pavolive holdiog tande The
present nventicn peovidss for guality, ad guaniity lesting
of & holding ok o 2 remots locadon Agtsn, sost and
time we saved

Anpiber wee of the present fvention i the monttorng of
e remuiniag vepacity of a remwisly hoatsd drash compne.
for Proun such @ reading, e inventios i capable of slic
vatine and deactivaiing the compesior, as deairedh

Diher applications for the presen tovention wmelude lghi-
o systoms, olinaty sontrod systems, irgation syslows, and
irafie contsel systams. The Hebiieg applications ineluds the
conirol and woniioning of houschold and bl lighis
Arpon renway s, sed sdpnboards, such as those pops
cally atiived i wdveriwg goods apd sorvicws These
includs tnfaos sigabosnds mechanical sivoboards, sad muls
fiple face signboards, among sthers

Acvordingly, & ve genenab obiectof the prasent invention
o provide o conirel snd wmealiodng sysisey whish suishe

{3

n
i

&3

e
et

. maonitoring systen

2
lshes tvosasy witsless comumusication betwesn 3 heg
compter aad 2 contrnd 20d svondtonog wal locaied &l s slie
egmets from the host compaier

§1 iy 2 more specific object of the osest vestion 1
pravide s susters which eatablistes two-way wivelens some
maitaiions for comroiling and moniforny sy slesinead
apnaratus molsly fooated o o host comspuier

ft v sl soother objeet of the present lgvention B B
povide remote oontml and wnoniioning eails which are
standeaions wnils and e bdepsndently Capable of somingds
Yng and wonlioving dectdos! sppevatus,

Siilk another ohject of the prosent nveution 3 1o providy
aaysism which sstablishen Bvooway wirsles communics.
tons and pormidls sollectiog of data vogardiog the cpemiing
conditions of slociical appirates.

Thoss and other chiscty, festurss s advawiages of the
prusent mvemivn Wil be oheatly undessiond trough s
considersion of the following deteded deseription.

SUMMANRY QF THE DIVENTION

Acconding o the preseal tnvention, there & provided 3
sysiem for sontrolliog, moniinning, and sollecting data fom
shsetricad spparstus. The sysfons somprises b host coanpuier
Raving 3 menony for stociog daly reganding the openting
somiitions of the clecidcal apparalus, & prodssser oy peos
oesshog such dats and Smpuifouipul pors wihieh allow the
hosl compteisr I3 cormaneioats with peripberals and 2 plee
raiity of controlling and moniioving tais remately locaied
frowm thy host computsr. The system Butber oludes the
control and moniioving waise sach it botng sssocisisd
with slecinicsd spparatns for contoliing, moniioving aad
woblsoning data Hom the sume. The oonirol and montiing
unlis communioats with the bost computer over & wirsless
netwark while pecforming those Bustioas:

BRIEF DERCRIPTION OF THE DRAWINGE

The features of the pressat invention which ase belbvwnd
1o by povel are sel footh with particulscity in the appruded
sishos The invention, togstber with thy further obissts and
advantages theosoll may best by wndersiood by rofercnce o
the foliowing descriptive txlen in soniunciton with the
sconmpaaying drawings, b the soverad Sgvess of which ke
wierence pomenls Weniify Ble olements, and i which:

FIG: B s stnphified Buoononad Bock diageasy of the
eunirol and rocuniivoing system of Ghe present dnvention
showing the communivaiion Holks betweesn the how
sompiier, the customer, and the coutol sad moniiodng
weiisg

G, 2 15 2 sumplifisd logie diagram ol the operasion of ths
Lot compwier of he contel aml mnniorsn sysiem nf the
prossnt invontion:

EHG 3 s o Doat slevationad view of & rwotely locstsd
conttnl and moskoring wadt used with e conteel and

of the prosent lnventiow;

FI 4 B s doapbified Enple diagram of the openation nfshe
weaole unil of e coatol and moslloring sysism of the
Pl inventon;

FIEN § i & perspective view of & dusl for sigebomd
showing ths remole wnil of FIG. 3 positionsd o Huminaly
the sides of the siosboard, as deafred;

FIGH 8 i 2 Doot clevativpad wiswe of the remots yait of
BIG 3 shows whed o cootvet and muoniior 3 single faoe
sigaboand;

FIG. ¥ is & howt clevational view of the renwte wait of
PG 3 shown wired 1o conisl aod monfior & dusl faee
siguboand;
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US 6336338 81

3

TG, Bis 8 front elevatinnal view of the romote woll shows
with an suxilisry ralsy cabinst used to pennit comingd and
ostoving of elecinesl spparains comprising & telatiosly
Harge elecivieal Inady

FIG. 18 s aimplified sohomstic divgrams of the alicrasting
Girrent sensar modide profersbly vsed with sach remnods von
of the present invention;

P 310 refess o s porsonad idemitfioation dais Bunon for
tian in comunction with e conteol and manliorng stem ol
e prosent Daveniion

FIG 13 cefers do 8 servies wand [0y wse in sonfoactios
waih the sontrol snd monlioning systetn of the prssat
fnvention

Figs. 12 refers to & load focaled 4t & remute unll site o

¥
e dn soniunstion with the contenl and monioreg systen of

the proseat nvention;

FIG 38 reform o 8 work order for wse iy coninaction wih
the control and mootornng sysem of the prosast invention.
DESCRIPTION OF THE PREFERRED

Rebereing to the Flourss, snd paoticddady 1o FIG 1 thers
Ix shown 2 contrel ared mondoddng sysism geasraliy desige
gafed by reforemce pumersd 38 which sy tvo-way

wirsless conmueicatings i sveurdanse with the principles

of i pressnt twvenfion: BIGL T deplens this contsd snd
monitoriag sveiem 38 and shows the dais communiation
Hakes bevwesn & host computer X8, customers 34, aod sack
remols noit 38 of ihe possent fnvention. Bach cusiomer 24 48
sapable of communineing with the bost enmputer 22
fariph the Intomst 38, subsoritey sofbeare 30, or Guongh
ather communitation medis iacluding, but ot Hmiled 1o, 3
sreeet diabup phoos Hoe, Bcsimdle, paging, sormadl, oo gven
human-in-bumen zonied, The subscriber sofwar 3 &5
adapied for each spplivatinn (oo monionag witities,
mopiisriag traflic fow montioving Hpbting, sic ) sl the
customens 39 Bustall the sofivnre vo 8 personal compuise
E80CY st thelr bome or office. This pives s cugiomens
deslornp contro! of thelr applications aad sllows the Susivm-

&8 10 Sreale o dalahass on thelr comypuins e cach vemaie

unil within thedr partienfae spphication. Dats 3 prefesably
fransandited betversn eack cusiounse’s compiier and the how
oncspner 28 vis telephoss Hoes sud wondiems.

& custower duteefurs gulevsy 33 pocniis full duplex
communization between the cusiomer aad host comiptter 23,
Whan data s sent Bom the customsr 1o the host compuier,
the data fs sfored {o pserver database 38 Tohonnd messsess
36 from caostomiers miwny aleo he muted tuouph & cusiomer
interfios gatoway prodast drta processer 38, This processar
38 provesses daia recvved o s oustomss 24 sed periadic
eally sesps the data for commmands Dow the subseriber
softwnns 3,

Each remole unlt 39 commnnisaies with the host come
pater 32 vin the wintkoss service paleway 480 This galevay
48 pormits comsusestion with e fnoal seover datnbass
gateway 33 Inhound measapes W received froe (e roampis
Bait 2§ msy also by ransmilled thronghos wieloss ssevios
gatewvay produnt duix provessos 48 10 host copier 33, This
provssser 38 poocenses datw reostvsd from the smots vl
6 and peiodically scas the dais B Dobound messages
from the remote unlt for procossios, Awsilisey componsnis
of the host syatem 23 Goen relay dats o the sppropenis sad
ssosiverssand provide for o notifionion routine which may
by For sxampdes condusied through somail, Diosimids or
gagiog neresiks.

The host compater 22 48 on Hod, s coanouously, and
selodes anxiliary power unills for back wp power supply,
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Compprtee 23 activaies and desotivates the cusiomer applic
cations and swoves MAlest” sonfioation Somals 88 neosssary.
Lomputer &2 alao sends commands 1o sach romote wnit 38
Commptiter 33 futher soopnusaioates sith the remicte wpins 38
regnlariy, and cun poll theo o fngnive oy YAkt sigaals
have been prneratad, o if uny other pecformanes problenis
aw povsem withiy the systens Compiter I alse soans and
processes new commands and cooomusicstes wilh the
smmole wnis 39 theough & wislsss paging serwork, for
sxampls

Whet & paging petwork s used for thess puspases; the
sonnands s proferably ot o § protoesd consisiing of
serially teanomitied Framees. Two differsat protocol way be
wsed for sending aud recshving information, sach havisg twe
Tayers, One laver b applicstion independant snd deBnes the
iype of intersction between cach remots undt 36 and corme
puter 32 a1 the spplicarion levell The sscoed Inper of
pooesl B spplisstiog depondent and defines sdditional
wnformsion, The protosel I structured 50 thet many ypes of

- informstion can by send do e same paslnt of dale. Bech

Trame containg diffessnt nformation sueh 5 customer ey
dficstion bity, produst ideaifoation bis romote ualt 38
dentificedon b, cleotsfoad spperstis denifiontion s,
e

Raferciog now o FIG, 3, he opreation ol somputes 3 s
shows in logie disgram fonn. The operstion of the compuier
Bagios af woinal blook 48 The computer then determines,
a3 Mol S8 whether i nesds to perloom 8 particulns fune-
fon The fuscios o b pordoresnad oan by, for exanpls,
wansmithiog & comsand sipnsl 10 & reveotsly locsted contanl
and meniioring noil 38 {see FIG. 1, thereby commanding
that remote undt 1o sclivaie or desctivaly Hiy sssociated
electrivel apparatus. While nakieg s determination 3l
Block 80 computer 23 s in 18 so-aalled companison mods,

B connpater 33 nends 1o pecfonn & fnctiog B dost o 8t
hlock 32 and then reontorg s comparison mads. ¥ oo,
computer 23 dutermines, st decision Mook 84, whether it has
receved b messapy Bom an sulercel souscs. TE wog the
conspies meentes i compartsn modso i, the sompuisr
reeoives the sessspe, procsiess H and stores # #0118 tiomewy
net at blook 55 so that the dats can bs aocensed 2t 3 feie
e

Thersalisr, computer 23 delermsines st decision blogk 88,
whsther the msssags was sent by 3 customer or fmma
Sifferent sourse {sunh &5 8 rornoes ual 38 or ssrvics pere
sonnel dt 2 job sitek Hthe recnived messige was senibya
cusiomer oo b aotiicatise subroutios sead be pesfoned
and the crmuputer ekt I Companstn wode. However i
the reeetred message was oot sent by oy costomer the
cumpuier defornnions, ot declsion bloek 8 whether ¥ ness
1 perforny an dlen swiicaion sulvowtins. I the compater
aeds o porfony o alen notiication subrontine, 18 doss s
af block 62 aod they rolums (o s cowparises mods, Fas,
ihe computer selrns Bomediately 1o U8 comparison sods,

Acremode unit 28 of the fype preforally naed with the
systong of (he srosent mventiog B shown o PG 3 &
shovwe, the umi 28 is seli-contained and docludes & bousing
4 A contml o lon box 86, twn mlsvSensce moduleg 88,
AL Une sensors 78, and 2 baok up powse supply n the form
oiabatary 73 am all pesforably ipshudsd withen bousing 54,
Adthough not shown v FIG 3 5 cover oo dooe s preforably
wreluded a5 2 portive of honsieg §4. This cover Bsscured by
an sssembly or laich T4 when ¥ i dused and the Tuich
cludes & locking mechandse of & type weil kewwn i the
art. As will be dnpareny, (he cover of dony sssembly moiscls
the components of remnote vrit 28 from the outside wrvis
i
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The conteod or iogic box 88 eontsing 2 procossor boand, 3
posver sipply, aod 2 twneway redindmoden. An AU seaser
terminal skip 76 and AC power foed teeminal sidp 78 ace
abo preferably docluded within couteod box 88, As shown,
the fop poction of Housing §4 coniabe anslaybcnsor moduls
gt 88, 1 battery port 8% & poet 8% B & push budter; and
& sevvice ywiteh port 86 There are alag two push battan
swiiches BR, 20, Swatch 8% 5 labeled DAL and permils
calibestion of the srsiony swich B v fabeled SVO apd
permmits servios of the slectrical spparaits alsccisted with
B 28

Ao anteany 32 & prafbrably moveted oo ooy 6ddn g
snanner well bnown do the st Qutenns B2 penniis comend
bon £6 10 il and recuive slectiomannetie signuls, 38
draind, Avisana 82 5 shoirically conunsind o the penons-
sor boarsd of contnl box 88 Dy frassaivsion Hoe shows In
the fomm of cosxial coble N8 Antonos 33 5 peotected B
the ontside enviconment by & phstie deend B8 A proand
bt 88 b alse peovided within bouging 68 1 wusble the
veoie uni 36 o b progerdy grovndeds

Tacluded as purtof the clroultry within Jogte box &8 ae
seven verification Hpblemitiing dindes (LEDEY 388183
LRI 108 comprises 3 inssait indicator aud & novmally offl
When 1 Seshos, LED 188 mediosies that ihe remote nait 28
% poouiving of transmitiieg dals scross the witslens netwoek,
LEDS 108 I8 indicete the stalus of frst s} seoond
alismuting cument power Hoes, respectively, duing sse of
the AT Hoe ssosors TH Bach LED M, 384 is Huadisied
wiiile AL powsr 15 prodest o HS vespsotive Hae, sad 8wl
i off dusiog o powves Taddnes condiios. LED 188 conn
prisss a catibraty LED and diuminates whenever servics
persconel depnens prshebution calibration swich 88 LEDR
108 compeises 2 netoork content LED switeh and will
tluminate teoughons the inlterval of tme whon there &
sulliciont radin sontaet with e wivskess petworks LED I8
comprises a batery test indieator wnd will Musinate af all
fues sxcept during the Hwe dniseval that the vait 26
performs a batlery test, While the vait 38 performe & battery
fesd, LED 196 will Bashe LED 312 compriisg 2 posesr
tuchicuion sucd remains Hleminsted srhile AT powr s spplied
o el 38

Helerring pow 1o PHE 4, there i shown the cponating ol
& sontrol and momtoriag Soll 38 I8 logio dlagram Yo, The
spaation of the recoois unlt 36 begins o block 134 The
vommole wall St deternpnes, b decteion block 118, whether
i needs o perform ons of s many svatlably functions At
hix polnt, remole voit 38 b in i oparisan mods H the
eumole uni aseds o pecfonn & Beoution, 3 dose wo sy blogk
118 and dhen rovaters s somprbon made.

Is b, revmotes von 36 peefooms e internad siatas oheek ot
block 138 o determins hoth s own operating conditing sad
ihat of Ms asochied cletionl spparsivs Thewaler, the
e ot deisamines, at decision block LX), whether 8 has
datestad an alest condition basad on the status check pers
Tormed 8 Blook 128

H go, remote wpll 38 dloms the abet srpnal data dn s
internel memory 2t blook 134 sud then tesnsmits ag alaet
potfication signel fo the bost compater 33 a8 block 13§
befnee rssnfering {15 comgniag moads

H s alert condition s detested the rowole snit
depsrmtons, ab ook 1238, & has recobved an ingonping
msnsage. 1 sos &t sollears and sloves the mwsape dn s
fnternad memuey at bloek 130 bedove roontering #is compatis
son wode, 1F pot, B stmply reenters #n comparisen mads:

Az peevicusly discunsed, the remote umit 26 of the possent
fvention can be wind i 8 nomber of applications sad way

i
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sontsol, moadior snd culles dats Sow 8 sumber of sssoci-
siged alscicioal spparais. The peefomsd contvol and mogt-
foring svsters hes been peuernlly desoribad abovs qad @t
should br sppacent thay B syntem may bs veed o 3 wide
varisty o controlling aad mosilovigy apolicstions.
Neverheleay, in the Tollowing deseription; the sysism will
be dusreibed ay baisg wsed 0 contol, monior aad enllest
dusn from remaotely located Helts, b particuhe sigabosed
Hehts el bs undersiood that the following desoriptionis
for dlustrative purposes only and while it does sbady the
principdes of the prosent wvention, this fvention 5 = 1o
way hmited 1o 2 single spplicalitn

Heferring sow o FIG §, thers & shown e contrel and
monioniag sysien 3 i oy embodimen adapted 1o voniml,
raanior and collset data from sigeboard bl sowrees The
vammis uait 36 8 showy moanied to the side 138 of g
signbend 138, The illestaisd sipnbosrd 134 inchudes s pols
T3 Sestor Dot faor 138, and 2 socnnd or baek face 18R
Facss 138, 140 me sach finmlonisd By Hve YHoht souress
92, Bach Heht sovree 14 dlustinsies 2 proportional shas
of 3 cospentive S,

The fogle box 88 ol the rorods Wit 38 s wrogsammsd v
sooursiely keep fask of Oreemyvich Mesn Thos oo @
isternel olock while it sl aniomatically caloudutes and
wakes the required adfusiments for dplight Savings Tine
and the Uivrmal Oyele {duslidawn) This & sccomplished in
Pt hooaugs the tai Ruows 05 iosanon, namely, s Diinde
and lonptiude coordingies, snd bas those Reations sioved &
its {ntermal womsey. Bocsuse the uall 26 koows ths ewsa

3 ime haved on s booation, the custumer 34 can progrem and

thareby onatesl and mondior the eleciios] apparstus asmcls
ated with the unit For fostaoce, the customer 3% can
comamand unit 28 o solbeaie i tssovinied shetvinal appye
rafus at & fest dostoedd Hiope and xder deastivale 8 a1 ¢ ssoond

- dested thine, The st sod seonod destesd Nenes may be

hased oo sisodard Qlock thue {eg 654 v B8 Teeem: B33
gt BS Tl for smnmplels the diwuad oyele, o sny
conbinastion of the two,

Beforsog now o P10 & the romnode salt 3 s shown 8
Saing wived fo control and monior a single Tacs sipnboand.
In this wase, two relovisensor modules 88 s weed &
compmnicstion cabde 144 coonests the fopis box $8 o the
Srst colawsensor wndule and s anxilisey cable 348 oo
nects the frst relaviensor moduds o e secand elay/sensae
wodale, as shovn, As showy, sach velaysandy wodiil 88
Includes 8 lne reoeptachs 348 and o foad reesptacie 18
mosive slactrical Hines snd thereby sstablish slectvicad oops
protion with an associated AD sower line and the sosiated
slenivical apmaratus {og sipubond Hale sousce 143}
respeetively. Por o singhes B dignboand sebup, e Hne
soveplaciy 148 of the Brst rolay s vonpecied with an slse.
trieal Hoe 152 aad oleouit breshies {not shovwal of the second
AL powsr Hoe, The load mespiscle 158 of the Best relay is
contecied by snsheotrival Hoe 184 1o the sheoprical spparaiug
fnotshown) associated with the Soest relay, Shatlaciy, e o
recepecle (58 of the sccond wlay & voouested by oan
sleetrioad Hae 348 sad & clvondt breaker (oot shnwn for the
fest AT power Hae, The load receptach 158 of the seoond
relay is conmssetsd with an slestelnnl Une 158 s e
sleetrioal appsraiig {not shown) assoctated with the second
felay

1 the somots et 38 6 weed b conwel 3 dund fwe
stpnboard; the wivkg dagram shows in FIG. Toaall peelerns
ably b wsed, &s showa the wiving srrangement for 8 duad
face sipnboard tv somewhal slmtlse fo the aresngement for w
single fow signboad. & comuminicadon sabile 144 comsenis
the logic box €5 o o 8o oredey, aod by cabvles 146
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conmser thy Hestoand seoond elves for sachy fhess The
difference Hes dothe sy of ¥ sopwraticn cabls 188 which
sty the Bt el ol the Gesd frer of the signboand i fhe
first welay of ihe scoond fhee of e signboand &8 i
degeribedd Iy Rorther detall the separation cable 168 permits
designation of relsy sots for cach B of 2 signboand. This
is partondaely advantspoous dortoy svaiom setqup and operas
R,

To the dual face sipnboand sraogement; the line receptacls
198 of the Best relay s convecisd with ap clectoieal ne 183
and 2 chroni? beealier {oot shown ) e the st AC power Hue,
The oad recoptacis 158 of the fisst relay s conpetied with
an ehatrical Hae 168 for the slentnond apparatus {nod shown}
sxsnciaied with the Srst relsy, The line renupiacie 1488 ol the
second relsy s connected with an clechiical Hne 188 and 2
sivowst bresker {oot showa) for the seopnd A0 power Bess
The fosd meceplacie 150 of the second relay i connesied
with an clecivical Hos 368 for e dlectnesd spparatus {oat
shevwe) pasoctated with the second relap The Hoe receptacis

148 of the thindrclay s connestsd with an eleaivical Bae 178

for 2 sircudt breaker fant shosen) for the secteed AL power
foe. The boad recoplacle 130 of S thind voley & conneniad
with oo steotrion] Boe 172 B the shooiriesl spparatus (ool
shwnd assocated with ths thind celay The Hae recepiacle
148 of the fourtly relew s connented with an slectrical Hae
174 for o clroult beseher (oot shownt for the St AT powsy
fine: The load reerplacie 188 of the founh relay s conpects
with s sleoivical Hue 178 fov the slectiosl sppsestes {oot
ghoven) asanisiod with the Pounth wldy

More thee fowr wians 68 iy be tequited Ror some

spplications. In sigebosrd spplications, sach Baos of the
signboard trploalty requives two relays, depending on the
sheavioal nad ol the Bl soussess 5o i muld-face signe
bowrd applivations with sieubosrds Beving three o more
faces, o sxpansion cabinel may b neaded fo houwse addh
iosal reiays, PIG § shows an embodiment of the presem
igvention implementing & relsy sxpanshn oabipet. The
housfor &8 of the remote wnit 36 preferably incledes g
nspber of condult puncheoul porBoos IFE which enabls
condult focconnsat the honslug wal su SxpRosien cabinst
180 The sypaosios cabiset 180 s also squdpped wib
conduit puncheoil portions 178 1o peomit s connsation:
The witing scheme for the relays 68 connived W the
sxpansion cebinet 188 b Ghaticsh o the tonnectings pree
wivusdy described i provids 2 mbust systons

Additional novel features of the posseny lovention will
now be discussed rs they poviain bo the wse of the sisttm w
2 signboard applicstion. Again, & will be understond that
such features are not tisnded o be Hndted o only 8

signboant application; dut they may be wond o other apnlis 8

sations ag welk

Taing sstup of ihe regoie oodt 28 88 53 ssishiished
stgoboed st e systnm 3 sl antonatically dotonnine
the aumber of sigoboasd Troos et the remots unil & o
contenl and moation To acdevs (s fostuny, i host songs
puier 22 pofly sech ool the wlays 88 avsouisted with v
paviicuiar somols wel 36 Duriee the orebiond polling
sehems, the Bost oomputer 32 polls sach remets anit 28, The
frat refay of the polled remols vl 38 respouds o the poli
by initiading an anpwer back routine. Upow receipt of an
anewer stenad, te bost compater 22 agadn polls the mmole
ani 28 I additiond relave 88 o poesenl ihey cacl sispond
fy thels respeetive polls by inttanog aaswer back routines.
Fach sucosssively polled relay responds through the provis
onsly polled minys sod tsdicates whether 18 Is congsated w
& pravivusly polled seley thirough oy sunilsry oabie 6w
another peley through 3 sopsration otble 380, dircatiy ke
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logie box 85 hrough 2 compunisation sabls 14, or any
sombination of the forcpoing. Baoh seconsaively pollad
relay S8 wil tedtiale s answer back mntine I thes fashion,
Whew the el relay 88 auswers baok, (e Bost compuler 22
stoess data reganding the nuwmber of releys e nuber of
faces; and nuenber of clectrionl apparatis contealied and
wonitored by the repaote wnl 36 8 s sl

Adler this acb-tp routine § comploted, the sysiem 38
exady to perinres i caltbeation rouiiae. The calibrate pushe
B switel 88 tnvlnded within login box 88 will activate
ihe slectoal apparsiug ssciued with cimtle unit 36 v s
pesdetermined period of dme {sppaiamately fveny wis
wies Tor the siguboard spplication) s et the owrrent drads
afthe connsoisd spparaitis{ie, foadh reachos e stoady siate
aperiog condition. The steady Sl cirrent draln 8 thep
measurad g stored for leler we Surtng G mosboring o
ihe slesivizal spparams.

During monidoieg of the oporading coudifions of i
sssociaied slestuicel appscatus, the mmole ynits 36 pocisdic
oally measure thy currend deltvered 1o the sppanshus. ke
mensueed curent diffon from the mored dsadv sanis ourrest
dradn for the spparsius by sore than o thyeshold valus, the
et walt &8 deieors & feihue condition, Altsroatively, the
Bast compitiey may periodically poll sach mmole unit 38 1o
sommand they unit fo chesk for the comrrenne of 2 Huilues
conditing of the electrical apparaive associsted seith the
potied unit,

i x Glure condition iy duesiad, the devel of curent

siiversd tothe slecivival apparatus & contimally moniioeed
and measved theonghout s predelarmissd weriod of s
sefarred 1o as & validation podod. The level of unrmsal may
B meanved by the remote woi 36 ndepondently ox by
poling sk reoived fom the ot computsy 33 o
manding e ualt 26 8 oopdust 3 messerement of thas

5¢ swvpmntdevel I s feflue s detested diclae each cumeat

messnreent vken throughout the validstion periedd, an
alaem signad B transmdtied o e host computer 32, wdie
caiing ihat there bas besn sl lenst & partial Tablew of the
electrical appanatus Mruassosinent of the onrrent the cone
gones until the ouvrent Rovel vises so that it B Guce sgai
within the thresbold rapge of e sivady sivis valhs of the
curasnt deadn, &0 that tho, an alan restors shpal B toanss
maitted tothe host compuiey 22, ndiveifog ruvedy ol the
panial e couditton.

H say of the mwasiioments during e valldation period
fndicnte thal & falers rondition & not prossal, dbe above
desuribed alire signad is not seat to the host conmputer 33
aad poiodic messuretent rosuenes until the comots unpit 38
ddetecis & subweguant Db condition

The prescnt invention 35 also capable of dstinguishiog
fatburs condittes fndicstng fow owrent o partial e
from those indicating no Gurent o el falles. A conplsie
poveer fadure will alsg ieigper detncting of & Sibos copds
don, A power fallire may voone for any awaber of reasons,
and Beosuss of iy, saoh remols wnit 28 squippedowith g
Back vp powsr sunply shown os battery 73, o ihe cass of
such & failves, {0 would bo sdvastageous ©© kuow, and the
present fnvestion pravides for, & delenmination of wheiher
thi fallure wan e o power Tioe Gllire ov puevely & tripped
circutl brosker If the outags & dus v & wipped siredll
frsaken seovice pamonosl onn b dispatehed (o the putags
sz immediateby so that the wveduniary deackivativg tme of
the slecteical appataing s kept o s minkouw. By baviug the
abiliy to determins the cause of & ot Gadure condition, the
conditdon may by remedied by & feosly mnoges

A3 shown b the Flouess, s vorvos unite I8 dejsss power
Teilures by implementing an AL sonsor randuly 78, Reler
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vivgg now s PURCE, the AT seosor module ¥ showa i
sohemutie form. The AC seasor moduls T8 motms bawess
fhe meter 183 and & ctecult braaker 184, The logie box &8
sonds sirent o the modude 70 and wmeasures e sleciyiond
Held sweenvoding 0 To obviae any Suctuation o the AC
srapnetic feld the prefarred smbodiment of the present
Wvemiog wmeasures this Beld sl doss over & s peried of
timne, I the mosdule T8 detects an slecivioed Beld dusing say
ol thuse easurementy, then the failure oondition was
caused by 2 irlp condilion of the eitached crouit breaker and
servicn porsonnsl muy bo sent fothe sHe o roedy e
failure, Oiherwise, e fihas condtion was sunsed by s doss
of power i the wlliy Hoee aod veay fovelve mom sowmph-
aated problomsl

i another fentire of e prevent fnsseution, whien the back
up power supply battsry 73 Joses fis charge, o slgndd xsent
10 3he Bost oompuier 32 tndicatfug tus il In RS state,
s dosie unit &6 will tvnically have only soough powsris
keep s fnternad clock sinning, o malelais the datd fo s
memory snd o perfon ¢ fow of {ts basic opersiiag Hags

s Adthough the battery T3 continnes o sopply pover for 3

ihe i, e it doss ool respond 10 pages Of commsinicsls
woith the host compasier. Neverthelow, baged on he apiills
catiog sanl servies porsonnemay be dispatched oo
sy e pradblem.

¥ aontieer foatuee of the presemt inventiog, afier 2 {alure
of an opsrating condition has bean detennined and located
By the nait, sk v o baopesntive budl in the case ol s of
the svsiem 8 8 sipeboand apphnation, & worker ar senvie-
nag 18 send o ihe site Uots there, be 08y press e service
button 8 cousdne st releys within the wndt 1o olose and
acitente the elecivical sopuratus for une hour The ssrvises
mian onn then detorming which soparais by faled and
yomedy e protdeem by spening the choouit brealen replac-
dng thy apparaiis, andd then closing the breaken

As another nsefid Teaters of e prosent inventiin, us-
Jomens are abls o koow whether servics persopnel have
performed work they heve contracied o prrfons at ihe slis
a3 timely manses Geality conwsl of servies perforsnss
& afiss s coneorn of customess) pacticulsely toss i the
signboged advestisiog fedustey, The present iuvsaton coae
templas o Slprosd quality ooatol fesime. To enoum
work i duns se cnuwracied fonoor seevioy Ras heen
somphated, the presant nventing will relfay such information
Baek to the host computer 23 1o mal dme, TS B accom-
phished tough the use of b codes 38 well o8 daty soved
o g peesonad I3 losch bution and dals seaders. Typlcslly &
sigrboard service provider will carme with bl s peosonal IR
data buton as well 8s 8 wand that spsrstes both s s barsude
andd @ button dats veader. When the ssrvioe has beon peore
Formed By aovontsnos with the comtoss, the service provider
fransmiis the sacoded informastion oo s pessonad button 1
the wand By tsuching the bution 1o the wand. Tids snepded
infrwation B thew aporady stored i the waad, The
service peovider fhen douches the wand 0 8 data bution
fncated ot the wonk site. Upon doday so, information regands
g e bosation of the work site 1s Ransmitted 0 the memory
wnit conteined within the wand That locstion informativg is
sncoded o sank of the dats butions locsted st sach o the
wotk siies. Allsr completing ths b, the servics ponvider
Hhen seans the bar code lovsied on the sige with the wand o
siors the signbonnd information. Aoy additions! fnformeting
waay sisn be read By the wand, Flaally, the serviss privvider
toaches the wand o the tonch bution 388 loesisd an the
et vedt 36 The Iogie box 66 may then downlosd ilds
information 19 bost compaier 22 s that customees iy e
assured the vandwas perfonned sooonding 1o 1 coniract
Al ol this inlormation s thog sonl w ihe bott compuier 33

2
ov

&

18

This particular featurs miay be bost wndeosivod by the wse
of an exemple i conjunction with FIGE {833, Savie
pesonnel cany with them & proenal cdhoiilication dat
bution ks thae shown to FIG, 18 which holds 3l of thelr
seark eolated date. Phis information may inchude thedr vame,
3y ety and soy otber such informstion: Typloally, this
dais bution 188 mey by integral with  tah 188 and loop 188
53 88 o ensily attach to 1 kerchotn, for sxemple.

When servine nseds o be peclormed &t oan electiesd
Rpparsne site, the service pessonush e divoind o osueh
toeating sad will buing the service wand 182 depivind &8
BIG. A1 as well os suy otber needsd suppliss such s the
work order 134 shown in FIG, 13, Bach aiie will bavs s bagt
twn daty butinos, ore oo the housing 84 of Hhe remots ualt
26 {dats buion 196}, and ope o the site of the doad (data
fntton 198 oo the oole 136 as ln FIG 12, Bor exonplel

Pramples for which wasd 188 mey be wsed in the
sigaboard apphication incleds chasging e sign oo & pa
Heuler sigmboacd, cuttlag the grass arcund the pole of the
sigaboard and peintiog e pols. Aservivsman will arive 8
e aite s touch bug peesoral 1 data button 186 1o an and
S0 of the servics wand 183 This waosfors his personal data
faufn the wand sud ey be displaved e te ten window W2
of the wand, The serviceraan thea louches the aad 288 fo
datn botton 188 assnoiated with the pule 5o 2 o treosfer
focubion daty toothe wand §83 Aber by sign o ohanped the
sy 204 of the wand 183 roads the bar code 386 oo the g
and ansiers Sisdala 1o the waod 193 The sereiosman then
pais he poly asd oS the bouh, aod soucheshe tip i
to the appropdais by code pleced o the ok onder 198
shown o FIG. B3 This toosler of dale noed oot b pere
formed o (s order bRt may be porfoped in sy ouler as
Tong as el of the Sate svontually 5 road fote wamd 182
Thereattern, the ssrvicoman touches the ond 2 ol wand 183
i the dats budion 196 of the roweots veit 36 and all of the
data & traosfered 0 the wnil This dain may ten be
ransfeered 1o the host compuier 33 5o that s cusinmer Bable
3 hnow when, whers and by whon & work ordse was
pavinamed,

While particular simbodinents of the ivvention have been
showy sad descabed, B will be obvious v thoss shilled &
the 2ot that changes and modiSoslions mey be made thersin
withowt depatiing ot the invemion in 18 brosder aapests,
and, thersfore, the sl dn the appsuded clatns i fo eover ol
such changes and modifortinns as Sal within the trus spit
and seope of the invention.

What 15 clalmed ds

Lo& system for sontreilng. monliosing: and collecting
daia from devicss, somprisiog

& host compiise Inchuding seinieral megory fie siovdng

& plurslizy of proteoh for & plunadity of applications;
Axid coanptder baving means foy seleoting vae of sald
protccsds corresponding 1o sos of seid applications and
farther neluding means for sondiog o fent messans o
mmods i ssociated with sach of said devioss 3
determined by said selected protocoll said bost o
mwer funher focindisg weass for receiving & En
sieaReaEs

& susiowser fmterface cupable of full-duplex communicr-

tton with said bost computer therehy having the sbiilty
o prowide oowinel of el applicaions and Swther
aving the abifiiy 1o reosive signals indicative of npera-
tinnal parametens of sad devices;

& seanle unit sssocisied with esch of ssid deviess for

contentiing, mmaitovion, et collscling date ncluding
seid selocted provocels said unit Buther having means
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)
i
for sending ® foxt messsps to sald bost oumpiter said
undd firtber tncluding weans for vecsiving & toxd mese
sage frow suid compuies

2 Avysiem for the comenibng, moniioving. sud colisating
daty o clecleical devices a3 dufined o claim ¥ whsmng
said means oy sending 3 text messepe innludes & protosol
comprising & Brat snd @ second Laver, said St faver belng
spplication independent aad suid scona sy heing appii-
eation depeadant,

3 Asvetem for the contraling, sentionng, sad collesting
itz froen eleoirical devions vy deflued foclel § wheesln
sald cevnns for receiving & e mossage oroptiss & proineot
Baving o St sod 2 second lsyen said &rw haper being
application independent and said layer belog spplication
dependant

oA ssam oy controliing, monlioting. and sollscting
data frow clectrical devicss as defined in chim 3 wihsrein
said walt ncludes 8 miay

5, & syslem foe controiliog, wenitcong, and collsohiag

dats Bowm slovtricad devives w defined by ohim 3 wherein

sadd nede Tnoludes and AL cwrent senste

6. &systom for conirolling, meniioros, sad wolleciae
aata fom clemivicsl devices as defined i clsim 3 whensin
said weit fnchaded & sisodihy Battery,

7. A system for conwaeiling, moviioving, sd collecting
data Bom slectriond devices o delined o chim 1 whessin
seid wnil eludes & logle stoudt witich auteaatically cale
culates for changes in the dlursal ovcle.

A svstem T controlling, wouiiorlag sod collssting
Jatx fom slecisical devioss ss defioed in oladinp § whesein
aai0 unit dnoiedas Qn solanng aud & cover biegral with sad
housing adapied to siveld zuid nasune

B A syslom B conirolling, siunhoreg, and eollecting
daty froms eleotrics] devicen as defined in clalo 1 whersin
said host cotoputer prdb seid logie clvonlt current, sald lagic
clrouil cusrend reaponds fo said host compuier and sad bost
compuier determines the states of sl oad for suid devios,

I8 & systee for the ooniroilieg, naeniioving, and collests
ing deiz from cleotrical devices sy defiged fn ohabn 3
wherein said logle ol focludes x calibeation bution o
derormining & myscmum stabls fosd cusvent valus,

{3 A system B the controlling, monltortag, ad colleats
tng data fow sheoirioal devioss s defiued o ol §
whersin said AT owrrsat sensor sumples an slevinesd Held

bebweon st wmd & et breaker spsonisted with sad

devins.

P
£

6,236,333 B

13

T34 systen for the contralling, mondtoving, and colleqt
fug data fom slecicieal devices s defined o olaim 3
wheraln ssid logic clreult tucludes 1 service button for
providing owsent o 28 vwociated Toad e g predetemmed
poriod of G

13, & sysiem For coutmilng, monitoriag, s sollecting
dnla Fom clecivical devices 38 definsd focleim 1 whensds
axid bousing incledes & data powts

14 A svsters for conhollieg, monitoring, and collectiog
data Lom slectrien] devices as defived in clatm 13 Dutder
trelodiog 3 dala wand, said wand being capabls of mading
& bar vode and s daty pon, seid wand furiher Defng capebls
of tansferning data to sald dals pod on said bousing,

18, A& systemm for conteoiling, monlioring, sad wolieciing

& datn from devises, somprisiog

& bt snupeter fnehidion s infernal memery for stoving
2 plusality of peotocals for 3 plneality of spplivatiee,
s cosmpiter Boving e By selocting one of saig
muioois cotsspnodiag o age of sald spplications and
fusther fnchuling means for sonding = eyl mesasgs v
remnie woits assosiatad with sach of auid devioes &8
determnined by suld ssheoisd peattosh sald ssading
mesns fechdes a protocol comprising & Hrst sad secnnd
Ixysr, said frst faves boing apphoation fndepsndent sand
safd second faver Buing spplication dependeny, said
Sont compter furtber incleding msans o ressiving 2
mxt meastage, sadd orceiving weans inchudes & protost
Saviog o Host ned 8 sccond layen said Sost layer being
apphcation independens and said secoud Riyer boing
applivetion depsadunl;

3 customer ioteclace capsile of Rdldupkes sonmunics.
Hon with sald ot compules tharby having the ability
w0 provids contml ol thele spplicstions and furtbee
faving the sbility 1o recrive sipnals lndicative afoperys
Hogal paramesions of said deviees;

3 remusle unH associned wih sach of s deviesy I
sontrolling, twaloving, and collsoting date declediog
said selecied prodoesd, sd nolt Ruelber haviog seld
e Iy sending a lext message o sakd host oompaiye,
safd wolt Ruther wcluding msans for reooiving & ox
message frow seld conpuen

18, A system Bor the controlilng, mondioring, and sollsst

g dats fom slectrics) devicss, whereln said qnit fochudes

i~

R ealay, on AT cunend ssusos and & staphby baltery,

SR SRR S S,
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87 ARSTRACY

A systemn for controlling, mouiiodeg snd recsivisg data
fom o a pluslity of devices Tocsted 21 & remols site &
aetwork oparstions center (O bas 8 plusality of peoinenis
for 2 plursiicy of spphcations. A customer Intefaee with the
NOC provides oustomer contrel snd monitoring of e
devices and snables the onstomer o mosive alery notifica.
Hons fom the devices. Masior, remole sod remois slove
wi s conyniaioate botwesn the NOK and the devicer st e
remote alte, snd sneble one remote slave undt o commamie
cabewith many devices, Beoistation subroutines sw pers
aedically inftisted I the systen to sttomatioally ideatil, and
1o enable comunmusntion wilh, any newly added or removed
components. The system slso periodieally hoitiater 8 fHims
syacheonization subrowtine o syocheoaies the resl tms
slosks o ol systens componenis o Ureenwich Mea Tims
o insrs the acciracy of Bme asociated with alert notifi-
cations,

i85 Clislms, 13 Drawing Sheety
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Fig. 3
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Fig. 5 - P1810 Alert Flow
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U.S, Patent  00.30,2007  Sheet 7o 31 1S 7,290,037 B2

Fig. 7 - P1B20 Alert Flow
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1.5, Patent Oet. 30, 2087 Shest B of 11 S 7,298,837 B2

Fig. 9 - P1830 Alert Flow
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Fig. 11 - DEVICE Alert Flow
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3

FiG. 3 s » simplified Bowchart of the operation of the
network oparaling center shown in FIG. 3

FIG. 4 15 8 plan view Hustreting verlous intersal come
roncnty of one of the naster unils shown in FIG. 2

FiG. 5 is o shmplified Hovechen of the operstion of the
masier wt shown & FIG. &

FIE 4 15 o plon wiew flmiriiog verloes intemal oo
ponents of ane of the remote unis shown = FIG. &

FIG. 7 is » simplified Sowehast of the operation of the
sognnie unlt shown in FRE &

FiG. ¥ & o plan view illustestiog various intemal come
pousnis of one of the mmote sl weits shiows In BIG. 2

FHE 8 5z 0 gmplified fowchan Musiratiog e opemtion
of the recoote slave uolt shewn in FIG. &

PIG, 14 35 1 plan view of oon of the typios] devices to be
moniitred sed controlied, Hhsteatag typiond clrmctesisies
af suoh devicssr aed :

P31 {5 2 complified Sowchan Hlasrating the operation
of thes typingd remole device shows in FIGL 18,

DETAILED DEBCRIFTION OF THE
INVENTION

Refernng to the Pignres, and pretioniady FIG. 1. 2 os-
i, generaily designaied by referues numern! 20, contmie
and moiiors remotely Tocoted devices, The svitem 30
wilizes twooway commumvetion o accordanee with the
nvemtion. FEY. § shows the dein communications links
between a ustwark cpomiing center (NOC) 22, cumomens
24, zud sack romote site 28 of the peeson fnvention, Bach
suntomer 34 18 cepable of compueicaing with the NOO 13
trough the Internet 28 or by direct connection 30, Such
snFamer commenication may includs, bt is not Rmited 1o,
2 sorsansl Sompter (PO divest dishup telenhone line,
faesimile. pagiey, cmndl, dute networks or sves humsnotee
husnan contast

Typically, customers will heve socess o softwars that is
adspted to sach panticular applicaion. For example, sppli-
catlons wey muiude remsiely monktoring bemting, ventiia.
tion sod el conditioing (VAL street sadior parking iny
ighting, sign Bphting, commercial fressers snd refrigers.
tors, tmific fow, wilities, siomge toks, and e ke Tiis
gives citomeer deshios contel and sl pomits pewr
reud-time mionitortag of sonditions, o8 the rumote sites. Dets
is prefeeably tansmitied botwees sach susiomer's 7O sud
e NOC 22 vin telerhione Hnes and modess, such as by
logging onto the luteroes site sseocinted svith the NOC 22,

A custeener Interfice guieway 32 penin BBl duples
commumication betwesn the customer snd the NGC 32
When daip is seut from the curtomer 1o the MO, the daa
Es storesd in 2 server doisbase 34, Inbound messagss 36 fiom
sustomsrs may sl be ouded hough 3 oiomer interfics
Zateway, such as 8 daiz processor 38, Procssser 38 processes
the data revedvad from o customes 24 and pedindicslly soang
the dats for commands.

“Each remote shie 26 comumunicanss with the NI¥ 22 vis
e wirsless sarvice gatweny 48, Inbownd messepes 44
reveived fom the semole sliss may also be foosmitied
Henugh & two-way wirdees seovios network 42 (PG Do
dste provessor 48 and ther to NOX 22, For exampls, ons
wireless dute service that ensbles weridwide covempe of
remotely located davices is the Mobiter dats sevvies, which
i apepted by Clagule Wirsless o the United Ststes,
Enceson of Piane, Tew. roakes and selis radios for Mobitex
Svateres. Pucther Infosmation ahons Mobiter maw be fund
2t "Hhiokios Internes Solutions~—Here snd Now,™ foublivhed
Az 19 20005 "What s Mobitex,” fpublished Ang. i9,

i3

an

i3

5§

(5

4

£0023 "Product Portlolin,” (pubiished Avg. 19, 20033,
“bobile Dovin Mageelne” foublished Aug 18, 3002% and
“Ericason Modems,” (published Auwg. 19, 20038}, which ame
incorparated by refeence Beveln i thelr sntiroties,

Alematively, the wireless servive arvwnrk 43 moy stilize
e of the dighal celiuiar telephone sandacds such 25 GEBS,
THMA or CHMAL

Daty provessor 48 processes dads recebved fon Gie
semals siles 28 and reriodioally soans the dats o inbowd
mesanges S tes romote sltes for proveusing. NOC 22 e
seleys data to the approprists sod mosivers and provides &
atifiestion routine, which sy be condteted through smail,
Seosiontls. sasine sstworke, tens embedded deviess. bunan
T Boman, o the e

NOC 33 3 2 contralized connol sod wonbioning facitiy
that provides nfernaticos! acorss fo rome sites andine
devices, 1t I ales keope wack of & somors sites, 8l conmst
send wontwsing soulsmient Instalied 81 the emote shes, aud
all devices that are belug controlled and conadiorsd ot the
remote sites. MO 22 ds on fee rons contnuously and
inchades auxiliney power wits for back up power suoply In
e svem of & powsr failure, Prefembly, NOC 23 i foosted
@ pecure, chimale controlbed Facilfty that bes sccess o
suxiliary powes A reduodest NOO 20 sav she be

% employed: profirnbly to o geogmpliont aves i i served by

5 dilferens electrical utiity and by o diferent wlephons
sompany, MOC IT activeles and deactivates the cusiomer
applications, stores the “alat? potification sigeds and oo
wards the aliet nodificetions, o5 pecessary, Alent notifewtions
gaasmily ooonr when o mensed condilion st ooe of the
devices 3394 flls owiside ol s progmomed mops, of shove
or below » programmed treghold, for sxample. BOC 12
sy sends comenands to the devioes lovated at sach remioe
site 36, MO 7 Bether repwlnriy communisates with the
devices locaiad 8t each vemute site 36, and con poll Shem to
inquire i ag slent notification hes been generted, or if say
other parfbrmanc: probiens are prevent in e symen, KOO
22 aleo sovne snd provesses new comunands angd comvansi-
cates with the slevices ot the remote sites 25 donely the
winslers duia potwork 42, for example.

The commands sre preforably sent in 8 posteca! consist
g of seddally sranonined fonnes. Two difforent powenls
may be wed for sending and recelving infomustion, sach
having re feyeen. One leveris spplicstion fodependent and
defines the wpe of intenetion bewssn sach remoily
foeated devies aod NOC 32 o the applicetion Jevel The
sepond faver of seteeol B8 anplication dependemt aud
dafines sdditionad infonmation The prioood i irshued 5o
that many types of information can be cent o the seme
parket of datn, ok frame comtalne differemt infosmation
such as cusivter Mentification bin, pedoct Wentification
By, renote onlt idewtifiontion bits, mmols device identif-
sating b, and the liks

Reforiog now 1o FIG. 1, the opemtion of NOC 23 &
shon in Bowelit frmet. The eperetivn of NOD 32 begins
a1 start block 48, The MO 22 then dotarmdsnes o blsck 59
whether & newds fo perform & partiewiar Boction. The
fanction 1o be perfirmed can be, S sxopde tnsmilting
4 vomnend sigual o 2 semately Inoated device 1o sotivate &
deactivate s susoolsted syaseanis. White making s dotere
mitaton st Mook 38, NOC 22 i lo it so-onlled COmMBRALON
mods

IEWOC 22 needs to perfoom 2 Bnction, B does o w hilock
82 nud then retuins to be ddle mode ot (e stant blecl 48, For
example, one of the Smetions et may be peformed ot
blork 82 is o poll the master unit to detemsine i the masier
aait i syaclennized & Direenwich Mewr Time (GMT)
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7

Iz gemerated @ block 144, 3 &8 is not Sme to poll a8 biock
134, the masier vndt devermines whether any funetiog weady
10 b peerformed i black 148, The master unils 68 or 78 may
poll thelr rospective remote wolts 7278 & coe of the
fanciions o Jetermine i the temot units we sunchrondead
fo SYME; and i onod, sny of the remots wails 7278 nay
cortect s tme o the GMT tos insloded i the iy, I
2oy ather fmetons aee pending, those fusctions am sles
sxesuted of block 148, I a0t the procsss gues o desision

Block 158 to determine i any sles condition hos bees

reveived Pom soy remote wnit I an, the lent contition is
smitied o NOU 22w blk 183 Afer wking e
appropainte sctions, blocks 138, 134, 148 152, aod the "ua®
brauck of decision block 138, 8l mum to the idle wate w
stars ook 134

The sechenies!] configuration of the PIUD semote ualls
7278 15 shown tn FIG 8 An anienes 158 receives or
nsnits data over the wansmission Hoks 88-43 fimm and 1o
the remote slave ynits 84-98. RF circuity 1568 demodulates
soocived data and modulates data to be sent In @ mosger
sigaibor 1o the PIRIC mastor units 68-78, o connestor 163 1
provided fir the master bus, 2 coinertor 164 5 provided for
axabon inpate, aud o connector 186 iv provided e digin
mpuriououts. & ohusliy of LEDs 168 poovide vadows
st indicstions, ineluding power, memsivetiansnd, sod the
ks A real-time clock 178 provides o time referans for the
rene unk, Powsy B8 peesheed 883 comnesioe 192

The operstion of the FIRA0 memole ualt 7278 is s
trsted in PICE. % As can be rendily soon, operation of the

PIEID remote unil % susbogons i the operstion of the PI31G

waster unie, except that it operass Sum & dilfferent Mese
chical fewsl in the systom. From the s position of block
176, the remnte vl flest deteomines whether it is registensd
with s associsied master nndt 58 or 70 et block ITR IF not,

the repbstratinn sroceduss b indtinted ot Bogk 180 Wihe

regnote noll e slready ropistersd, oporation proseeds to
devision Bock 182 wheee 3 determines ¥ 2 messsge hos
been reovived Som s sssocisted mauter moit I so, the
miessage 8 processed of block 124, If thers fs any foilws in

procssring the meseps, » commpnication slarm i sent &1

ook 188,

Here way no message B the sisnclted slave nali 68
or 76, e operation procesds o deermining R b thue in
poll & remole slove unit $4-89 st bock 188, I 5o, the new
memote slave unit s polled, 1 the polling &5 siccessol
Biock 173, the remnte uelt lnccements 1o poll the next remnte
sieve unit st block 194, 1 the polbng st block 199 encounters
vy communization problems, 5 5t blook 381, 8 suromue
nications alerm 18 peneraied st hlodK 196 I8 Moot dme o
poll ot block 188, he remote nalt determinny whether auy
Bction nesls fo be pacformed i Block 195 The remote
sadts muy moll thele respestivr remnte clave units 2650 as
s af the funedions to derseodoe iF the remote slove wnits
are syncheonized fo GMT and oo, suvof the renwiie sleve
nafty $4-08 way comeet i tine o the GMT time included
in the laguiry. I sny otber fooclions s pending those
functions are sl exsuired t block 268, I net, the process
sontistes fo decision bloak 203 to detersdas i soy slen
somdition hes been recelvedt Bom anv remsie slove unde I
a3, K slent condition s tanamitisd o the ssiosinted tanstsr
unit sl Block 304, ARer teldng e sporoprinie nctions,
blocks 198, 186, 100 204, and the Yoo boonch of decision
block 283, aff et 1 the idle siate ¢ stary block 178

The mechanicnl sonfipwation of the P13 rawste shhve
veiie R4-59 s showa In FIG. 8. A can be seen by compai-
son with the mechauical confimucation of the P10 remote
unit shows i FICh 8, thews respective i am guite similer

13

I3

@

&

Thus, the seme refersace simerals will be wsed for similar
sletsenty, and the description of these slements will aor be
Tepentad here, i

The operation of the P1820 romate slave unit is iHlusrsted
i the Sowehant of FYG. 8. While there are sowme shrilaritios
o the operation of the rowote vl fn FIO. 7, theve are b
ssmerous difevences, Operation of the remote slave nolt
B4-80 beping o the start Mook 218 The remnte glave unht
Hrst detensiines whether it s registerad with & nssosivted
remote wiir ot declslon block 212 U not the reginmmiion
Foonsdies is initinted at binck 234, 1 he ramote alave unit
i already repistersd, operation proceeds o decision block
i where &t derermines s nessage bus beer rocsived B
{ts associated reraots it 1 5o, the mestage i processed at
ook XI8, I thers 15 any foilurs Ix procession the messege,
# Somunvdation alany i3 sent ot block 228,

I thare wos 0o messape fom the associnied pemos umt
at block 236, the oporation proceeds determindng H i ds
e o podl the mext device 82 or 84 3t block 238, If the
polting s suvcessfil at block 224, the remote slave unit
increments to polf the newt device t block 238, ¥ the polling

~a Blek 224 encounters commundsation problems, os m

Block 226, a communivations slem i generaied 2t biock
X8I0 8 3 not Hme 1o poll st Mook 333, the remote shave
nust detenmines whether {5t to idewife any new
devioes un the sveter ot Block 333 1 so. the mmnte slave
st polis for any sew devices 28 block 234, 1 new devices
are Tound 2t blook 236, such nvw devices s ragstered on
the sestem of Dloek 138 18 wos sotf time 0 idenlify aoy
gow devices st Block 232, the rmmole dave unit deterraines
whather sny Swetion needs fo be performed o block 248
The mmote sleve walts §4-90 may poll thelr mspective
davizes 8284 as one of the Smctions 1o determibe i the
devicen are synchvonized fo OMT: and i oot sy of the
devices $2.04 may comet s Hine 1o the GMT tine luchuded
i the mquity. I any other Tenctions am pendice, thoss
fanctions are 50 exseuted o Woek 242,18 not, the prvesss
contiomees jo detision Mook 244 o determies i asy slen
eotdition bas been ronsived froe soy devies 2284 I ao, the
slert condition is truoswmdnied 1o the associnied comote wnil
binck 246, After tnking the sppeopriste actions, blocks 218
40, 236, 238, 347, s the “no” heanch of decision Biock
344, a1 reiues o the idis state at stast Black 210

A typical devics $3-94 &5 showm (o FIG. 18 Dus o e
wire varfety of spplicetions sl the widde warlety of remoialy
sensed, controtied o mositonsd conditions of the system 38,
devices 3154 may tnke on many foons andlor sives, Hove
gver, in gensl, & devics bus conneior 350 will Seiliiste
inferconnection with snd communication betwess sach
device and an sseociated renote slave unh, poefenbly n
ascosdance with the REIES industry standard. For euampls,
if sighe b sdiresuing & wtilieed, the mmote slve wuit 54
can Somtaioate with up i 236 devices 8234, Howeves if
one of the cight-bit addresies is resarved for an idls mods,
such 23 the sddress consisting o8 sl moros, 255 potendsd
sddmices ramain. The device may also have w sosleg to
digitel fnput connector 352 1o interdaes with extemal sensors
suck ax For seosing tumsesatiee, sresoure, humidiy, Bete
wiensity, sad the libe. The dovice muy sbso hove s digial
{nputfoutnut connector 254 fn fnderfics with Sigked sensoes,
sucls of position senams, relays, acd the like. Lopic ooty
I3 will convent snplng sevete denals o diglel Sensks
Mon-volaile memory 258 will st the configieation of the
device, ineluding B unigue sddress or identity, Bxternal
power mey be grovided a8 5 conpscior 288

The speratinn uf 2 typicst device 9298 mey very coae
siderbly depending upen the spolivating, However, some
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H0The svsene us olalmed o socontines with glae
seherein the aework opeeating center hae & realtime cloek
synchvonized i Cheenwich Mean Time, snd the network
operating venter postodivally palls the systen o deterine
i the renote slave uoit sad i te ploclity of devices we
syncheoaized 1o the sume thae,

S The sstem o sloamed §0 secordencs with oloim 4
wheveln the nebwork spemting conter includes the sument
GMT tims b Bs polling memege 10 st the rovuts slave
i in svechroniziog to the suven OMT time

# The system o clsivied in sooondencs with olaim 3
switerely ses devioes may b lnstelied on b syston sad be
placed o conmsuniostion with the same remote glave wnit,

T The evstenn sn ofeimad In sccordaane with olaim §
sebrntn up i 295 devices aee n commmdeation with te
remote slave nt

8 The pvrtem acconding 1o 2lain | whervin of louss ope
of the simotely located devices & @ ltopersiurs seuer

B, The systom scconding © olsim 3, wherein 3 Joast ons
aof the mmotely losated devices monBors an HVAC wni

A eyster for controliing, meniosng and reosbving
date o s plusmlity of devices of vaslous frpes looated at
& remoke site, said systers comprising:

8 metwork opeatons senter for keeping ek of one or

sere cernie sites; said notveork oporetions Cente hev.

fng 2 plwrslity of potocols e & plurality of applice
Honn, wherein sald network opemting senter selvts
one of said protcels corwponding 10 oue of said
Spplisatons;

iR said patwark aperating center 1o alltw cusinmer’s

spplications o contrel and monitor said phosdiy of

sanetely fovated devices, said cugtonr Ineefies Ao

ther proveading no ability to reselve mossaess misdag o

an slenl condition 3t ons or mos of the plusbity of

rexnodely looaied deviosy

mster walt 1o Mdirectonally commundonte divestly

with the network opertions seater via & nenvork, said

muaster wnlt aleo hedng ts biodiections! comsninntion

witl one or mone remots ety vin 8 network, whersln

the mester uns pernits soading o or dows the number

of reasie wnils comunticating with the master aniy

& rumole uoit o bi-dirsctional rommsniontion with the
master unit

& remote slave unlt located ot the somote e said romote
slave sl {n beo-wiy conunmaitation with e nhualiy
of devives and with ot lost ons remote unin

at lenst one renscie woit Bldirectionally communisaes
sttty with both the moe slave vt and e mixster
et

wiverstn the revaate slave teil periodicadly nitstes

registaticn subesuiing to poll the phaality of devivss o

determine the Wennty of ench of the deviess, sad o

autematioadly register any new devices on the svsten:

sad
whereln the remote slve wadt & adapied:

1o et notifiontion of slent conditions fomany e of
the pluslity of devices to the netwark opemting
senter, vie the @ lowst nas remote unit and the sasee
anl, and

0 peosive mnwmamsmndeg comemands Som e ope.
e interies, vis e msster nolt s the ol foast
2E femote tnit, and to tranamit e eprtERmming
sontesands W any of e pluolie of devices.

il
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13, The system as clalined In sccondence with claim 18,
whevsln nottfieation of alet conditions v commumicated
from the muote shees unit o the ot loag one remote i,
i o the seonote nait tebs wester unit and Bually Som
the uaster vedt t the metwerk opsmting center

13 The svatem us oldoed i socondance with olain 82
whereln the master Wt connninientes with the network
oEmier Vi a es-way wirslers network and the remote slave
s sommumientss with the remote vl vis 8 teooway radin
fraguenny Nak

13 The system according fo olaim 18 whereln 8t leastone

~of dhe remotaly fooated devices i & femperture seuson

&3

Eag
£

ok
£Xa3

e

I8, The svstentaccanding teolaiin 38, shvein ot least e
af the ramotely located devices montion sy BVAC undt
13 A spstem Bor controlling, moniioring snd socivieg
data Bost 2 phasliy of devicss of various tvpes ocated at
& remnote sibe the spsten compaising
2 pevworh apsmtions center R heeping week of one ap
Mo raaote sites, sudd pebvork opavations sentar have
mg & plusbity of protosuls ©r & plussbity of sppbicas
Hons, the neowork opering center selecting one of the
profoenls comesponding o one of Sie spplicsdons:
sumtcmer Imerfocs Baving twowwsy communications
with the seiwork cosraing comer to allow s phaslity of
spplications fo contrel end wonbior e pharality of
requntely losaiad devions, the customer Interfacs Sirthey
providing au bty o reveive miessages relating fo o
ulent condition of st leest ons of the pluslity of devioes:
auter unlt o Mi-frectionally communinste divectiy
with the netwark operations Conter vis s nutwork, seid
xaster wt slse being in bi-dirsetions] communication
with one or e oo tnly, whereln the master usit
perunity seafing up or dows the pumber of samote sites
sommtnioaing with the master sni
af fenst oie remets wit, berd-wived o the master ndt
soamnundente with the master Buit
% firer eomnote slave hardavived to o st ser of the nhuesity
of davioen o windessly conumunionts sl o St
smmnot wait of the at Josst ons semote unig
a2 seoond remote slave hardvwived to o seoond st of e
phoeniity of desioss, © whelessly commnicats with a
second semes unit of the at least one oo uit
whercln the second remote slove parlodically inftiates &
sopistration subroutioe fo poli the seoond se of plusl
a8y of devices 1o dotermine the identity of ench of the
sevond st of shesdity of deviees, and 5 sutmnatiostly
regivter any now devioes an the systems
whereln the 0 conote slove penodicelly mithtes s
segistation subroutine fo poll the ot set of plusality of
devices to dennning the identiny sl ench of the fies se
of plussity of devives, aed o smometioaly mgdster
any new deviess on the systemy aad
whersla two-way somumunizaton b sstablished betwesn
the network apersting cester for sending notifsuion of
sbert comditions fow Sy oo of the fost sotand e
sound et of the plondity of devioss, o the netwodk
opermiog eanter sl (o sending cepromamaing s
minnds fom e cusomer interfios 1 any of the frst s
and the second sut of the plusality of devizes.

e
&
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