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(57) Abstract

55“:
The invention relates to a device for switching, con- I,/'3

trolling and monitoring appliances, especially appliances TEL S‘ NH
located in residential or commercial buildings, that is ' «,1
comprised of a base station (BAS) which is provided with .4,
at least one processor and one memory and which has 1;’
one or more interfaces (SCl - SC4) via which appliances
(GEI — GE3, BGl —- BG3) can be electrically connected
to the base station (BAS). The inventive device is also my
comprised of at least one terminal (TEI, TE2) that is as-
signed to the base station (BAS). The base station (BAS)
serves to transmit control signals to appliances (GEI —
GB3, BGl —- BG3) as well as to receive information sig-
nals from appliances (GEl — GE3, BGl — BG3). The
base station (BAS) also serves to freely configure sce-
narios which affect switching and controlling processes
carried out on any of the appliances (GE1 —- GE3, BGl
— BG3). Scenarios can be activated by activation signals
transmitted to the base station (BAS), whereby, after a scenario has been activated, the relevant appliances (GEI - GE3, BGl ~ BG3) are
switched and/or controlled by control signals transmitted by the base station (BAS). The terminal (TE1. TE2) serves to transmit activation
signals to the base station (BAS) and to receive status signals from the base station (BAS).
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(57) Zusammenfassung

Eine Vorrichtung zum Schalten, Steuem und Uberwachen Von Geriiten. insbesondere von Gerélten in Wohn— oder Nutzbauten, besteht
aus einer Basisstation (BAS) mit zumindest einem Prozessor und einem Speicher, welche cine oder mehrere Schnittstellen (SC1 - SC4)
aufweist, fiber welche Gerfite (GE1 ~ GE3, BGI —- BG3) mit der Basisstation (BAS) elektrisch verbindbar sind, und weiters aus zumlndest
einem der Basisstation (BAS) zugcordneten Terminal (TE1, TE2). Die Basisstation (BAS) ist dazu eingerichtet, Steuersignale an Geriite
(GEl — GE3, BGI — BG3) zu iibermitteln, sowie Informationssignale Von Geréiten (GE1 - GE3, BG1 - BG3) zu empfangen, weiters ist
die Basisstation (BAS) zur freien Konfigurierung Von Szenarien eingerichtet, welclie Schalt— und Steuervorgélnge an beliebigen Geriiten
(GEI ~ GE3, BGI — BG3) betreffen. Szenarien sind durch Aktivierungssignale an die Basisstation (BAS) aktivierbar, wobei nach einer
Aktivierung eines Szenarios die betreffenden Geriite (GE! - GE3, BGI - BG3) mittels Steuersignalen von der Basisstation (BAS) geschaltet
und/oder gesteuert werden. Das Terminal (TEI, TE2) ist dazu eingcrichtet, Aktivierungssignale an die Basisstation (BAS) zu senden, sowie
Zustandssignale von der Basisstation (BAS) zu empfangen.
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VORRICHTUNG ZUM SCHALTEN, STEUERN UND UBERWACHEN VON GERATEN

 

Die Erfmdung Betrifii eine Vorrichtung zum Schalten, Steuern und Uberwachen von Geréten,

insbesondere Von Geréiten in Wohn~ Oder Nutzbauten, bestehend aus einer Basisstation mit

zumindest einem Prozessor und einem Speicher, welche ein oder mehrere Schnittstellen auf-

weist, fiber welche Geréte mit der Basisstation elektrisch verbindbar sind.

An die Elektroinstallationen in Gebéiuden werden immer héjhere Anforderungen gestellt.

Reichte fruher ofi das einfache Ein— ode: Ausschalten von Geraten, so wurden im Laufe der

Zeit auch Funktionen zum Steuem und Melden sowie Energie— und Zeitmanagementfimktionen

in den Aufgabenbereich der Elektroinstallationen aufgenommen.

An dieser Stelle soll erwéihnt werden, daB unter Geréiten, im speziellen Haushaitsgeraten, hier

nicht nur herkémmiiche Geréte wie Geschirrspijler, Herd, Femseher etc. zu verstehen sind,

sondem daB mit dem Begriif ,,Geré'1te“ im folgenden auch Alarmanlagen, Bewegungsmelder,

Beleuchtungsanlagen, Heizungssteuerungen etc. bezeichnet werden. Weiters kbnnen die

folgenden Uberlegungen auch auf Bijrogeréite wie Kopierer, Personal-Computer, Faxgeréte,

Anrufbeantworter, etc. angewendet werden, wobei eine Unterscheidung zwischen Bfirogeriiten

und Geréiten, die in Wohngebéuden oder ~raumen benutzt werden, zumeist weder eindeutig

noch in Hinblick auf die Erfindung notwendig ist.

 
Fiir die verschiedenen Anwendungen, wie beispielsweise Ja1ousie—, Fenster- oder Heizungs—

steuerungen, wurden bisher zumeist einzelne, voneinander getrenme Systeme zur Steuerung

und Uberwachung installiert (,,Inse1l6sungen“). Da hier jedes zu steuernde oder zu schaltende

Geréit eine eigene Steuereinrichtung benétigt, ist dies mit einem hohen Verdrahtungsaufwand

und einer Fiille von Leitungen verbunden. Zusatzlich erfordern Nutzungséinderungen von

Gebiiuden Oder Réiumen ofimals die Neuverdrahtung verschiedener Geréite, was naturgeméfs

mit einem hohen Arbeitsaufwand verbunden ist.

Wfinschenswert ist, daB beispielsweise bei der Aktivierung einer Heizphase automatisch die

Fenster in den beheizten Réiumen geschlossen werden, um unnbtige Bnergieverluste zu vermei—

den. Das kann allerdings aufgrund der unabhéingigen Steuerungen, wie oben beschrieben, nicht

realisiert werden, da die Heizungs~ und die Fenstersteuerung im allgemeinen nicht dazu «singe-

richtet sind, miteinander zu kommunizieren.

In den letzten Jahren konnten diese Nachteile zumindest teilweise dadurch behoben werden,

daB vermehrt aus dem lndustriebereich stammende Bussystcme in den Bereich der ger2'itesteu-
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ernden Elektroinstallationen vordringen. lm Gegensatz zu den Insellbsungen der herk6mm1i-

chen Elektroinstallation lassen sich die Gerate fiber eine gemeinsam genutzte Leitung, den

sogenannten Bus, schalten, steuern und ijberwachen. Spezielle Beispiele sind der ,,Instabus“

sowie der ,,Enrop£iische Installationsbus“ (BIB). Die an den Bus angeschlossenen Geréite sind

hier fiber zwei Leitungen miteinander verbunden, fiber die sie zum einen untereinander Nach-

richten austauschen kbnnen, und zum anderen die Spannungsversorgung beziehen.

Nachteilig an dieser Verwendung von Bussystemen ist, daB ein Nachriisten von bestehenden

Installationen zeit— und arbeitsintensiv sowie ohne eincn Fachmann zumeist nicht méglich ist,

falls nicht die Erweiterungsméglichkeiten bereits in der urspnimglichen Planung des Systems

berficksichtigt wurden.

Als besonders nachteilig erweist es sich, daI3 mit steigender Anzahl der zu steuernden Geréite,

wobei die verschiedenen Scha1t- und Steuervorgémge an verschiedenen Geraten oftmals zuein-

ander in Abhangigkeit stehen, die Komplexitéit der Bedienung der Geraite stark steigt. Dies hat

zur Folge, dafi héiufig die Bedienung der verschiedenen Geréite nur mehr mit hohem Aufwand

zu bewéiltigen ist, was einer allgemeinen Akzeptanz und somit einer Verbreitung dieser Syste-

me entgegensteht.

Zuséitzlich bedingt die Komplexitat der Bedienung der Gerate ofimals auch noch einen

,,psychologischen“ Unsicherheitsfaktor, da ein Uberwachen der Scha1t— und Steuervorgéinge

mit zunehmender Anzahl der Gerfite immer schwieriger wird. Das fiihrt dazu, daB es fiir den

Benutzer nur noch schwer zu iibersehen ist, ob die Schalt— oder Steuervorgéinge erfolgreich

getéitigt wurden, was héiufig zu einer gewissen Verunsicherung fiihrt.

Es ist eine Aufgabe der Erfindung, Gerate, insbesondere in Haushalten oder in Nutzbauten ver-

wendete Geréite, zu einem Gesamtsystem zu integrieren, sodaB einerseits die Bedienung dieser

Geréite fiir den Benutzer stark vereinfacht, und andererseits eine einfache und iibersichtliche

Uberwachung der Geréite méglich wird.

Diese Aufgabe wird Von einer eingangs erwfihnten Vorrichtung dadurch gelbst, daB effin-

dungsgeméifi

I die Basisstation dazu eingerichtet ist, Steuersignale an Geréite zu iibermitteln sowie Infor-

mationssignale von Geréiten zu empfangen,

0 die Basisstation zur freien Konfigurierung von Szenariqn qeingerichtet, ist, we1c,he_,SchaIt-V,und A

Steuervorgéinge an beliebigen Geréiten betreffen,
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0 Szenarien durch Aktivierungssignale an die Basisstation aktivierbar sind, wobei nach einer

Aktivierung eines Szenarios die betreffenden Geriite mittels Steuersignalen von der Basis-

station geschaltet und/oder gesteuert werden,

I und weiters der Basisstation zumindest ein Terminal zugeordnet ist, wobei das Terminal

dazu eingerichtet ist, Aktivierungssignale an die Basisstation zu senden, sowie Zustandssig—

nale von der Basisstation zu empfangen.

Die Erfindung scliaffi also eine Vorrichtung, welche eine einfache Bedienung von Geréiten

dadurch ermdglicht, dal3 in der Basisstation Szenarien frei programmierbar sind, diese Szena-

rien mittels Aktivierungssignalen an die Basisstation ausldsbar sind, und die Basisstation mittels

Steuersignalen die den Szenarien entsprechenden Steuer- und Sclialtvorgange an den Geréiten

auslést. Durch ein Zusammenfassen héiufig ablaufender, ofimals teilweise Oder ganz voneinan—

der abhéingiger Steuer— und Schaltvorgénge zu Szenarien kann damit der Bedienungsaufwand
Von Geréiten erheblich reduziert werden. Weiters ist der Basisstation zumindest ein Terminal

zugeordnet, mit dessen Hilfe die Basisstation komfortabel hinsichtlich der Konfigurierung und

Aktivierung der Szenarien sowie hinsichtlich der Uberwachung der Geréite bedient werden
kann.

Zweclcméifiigerweise ist dabei das Terminal als von der Basisstation réiumlich getrennte Einheit

ausgebildet und mit der Basisstation fiber eine Schnittstelle verbindbar. Damit wird es mbglich,
sowohl die Basisstation als auch ein oder mehrere Terminals an den dafiir am besten geeigne-

ten Orten unterzubringen, ohne dahingehend Kompromisse eingehen zu miissen, wie dies bei

der Ausbildung der Basisstation und des Terminals als ein Geréit notwendig ist.

Bei einer benutzerfreundlichen Ausfiihrungsform der Erfindung weist das Terminal eine Anzei-

ge auf, wobei es sich dabei vorteilhafierweise um eine beriihrungsempfindliche Anzeige han-

delt. Diese client einerseits zur Zustandsanzeige der verschiedenen Geréite, andererseits kann

die beriihrungsempfindliche Anzeige auch zur Eingabe von Befehlen und Daten zur Al<tivie-

rung bzw. Konfigurierung von Szenarien genutzt werden

Als besonders giinstig erweist es sich weiters, wenn das Terminal sprachgesteuert ist. Damit

wird die Bedienung der Basisstation hinsichtlich zumindest wesentlicher Funktionen durch

Spracheingabe méglich.

Bei einer zweckmaliigen Ausfulirungsform der Erfindung ist vorgeselien, daB Al<tivierungssig~

nale fir.Sz.enarien mittels desr Terminals auslésbar sind. Dabei wird ein an dem Terminal

eingegebener Befehl in Form von Aktivierungssignalen an die Basisstation ubermittelt, welche

dann die jeweiligen Geréite entsprechcnd dem gewéililten Szenario sclialtet und/oder steuert.
-1

.._)..
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Weiters karm es von Vorteil sein, wenn Aktivierungssignale fiir Szenarien automatiscb, in

Abhéingigkeit von physikalischen Gr6I3en auslésbar sind. So kann beispielsweise bei einem

Unterschreiten einer bestimmten, voreingestellten Temperatur in einem Raum ein Szenario

aktiviert werden, bei welchem die Fenster geschlossen und die I-Ieizung aktiviert wird.

Um eine Uberwachung der Geréite zu erméglichen, ist eine Ubermittlung von Informationssig—

nalen Von geschalteten oder gesteuerten Geréiten an die Basisstation entsprechend den jeweili—

gen Scha1t- Oder Steuervorgéingen vorgesehen.

Dabei ist es zweckmfifiig, wenn weiters eine Ubermittlung von Zustandssignalen Von der

Basisstation an das Terminal entsprechend der Aktivierung Von Szenarien vorgesehen ist. Die

Aktivierung eines Szenarios, unabhéngig davon, ob es automatiseh oder Von einem Terminal

aus durch Eingabe eines Aktivierungsbefebles ausgelest wurde, hat zur Folge, daI3 die Basis-

station die entsprechenden Geréite mit Steuersignalen schaltet oder steuert. Nach diesen SchaIt—

und Steuervorgfingen erfolgt einen Ruckmeldung Von den jeweiligen Geréiten an die Steuerein-

richtung fiber den Erfolg dieser Steuer— und Schaltvorgénge. Diese Information wird sch1ieB—

Iich an das Terminal weitergeleitet, wo sie fiir den Benutzer fiber die Anzeige oder fiber

Sprachausgabe zugéinglich gemacht ist.

Bei einer zweckmé'1Bigen Ausfiihrungsform sind dabei die Geréite mittels Aktoren und Sensoren

geschaltet, gesteuert und iiberwacht sind. Die Aktoren dienen hauptséichlich dazu, um die

Steuersignale der Basisstation in entsprechende Scha1t- oder Steuervorgéinge an den zugeord-

neten Geraten umzusetzen, die Sensoren dienen im wesentlichen zur Uberwachen des Zustan—

des derjeweiligen Gerate.

Weiters kann vorgesehen sein, daB die Basisstation fiber eine Schnittstelle mit einem Tele—

kommunikationsnetz verbindbar ist und Aktivierungssignale fiir Szenarien fiber ein Telekom-

munikationsnetz auslbsbar sind. Uber diese Anbindung an ein Telekommunikationsnetz wird es

erméglicht, einzelne Gerfite oder Szenarien auch von der Ferne zu aktivieren bzw. den Zustand

der Geriite fiber das Telekommunikationsnetz abzufragen.

 
Besonders in Gebéiuden, die fiber keine Anbindung an ein Festnetz verfiigen, kann es dabei

giinstig sein, wenn das Teiekommunikationsnetz ein Mobilfimknetz ist, um auch hier einen Zu—

griff auf Geréite Von der Feme zu ermrfiglichen.

Als gilnstig erweist es sich dabei, wenn die Basisstation fiber ein Telekommunikationsnetz mit

einem Terminal verbindbar ist. Damit wird eine einfache Konfiguriening und Aktivierung von  
Szenarien sowie die Uberwachung der Geréite auf einfache Weise auch aus der Ferne gewéihr—

leistet.
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Dabci kann erweist cs sich als bcsondcrs gunstig sein, wenn cin Terminal zumindest hinsicht—

lich wcsentlichcr Funktionen durch ein Mobilfunkgeréit cmuiierbar ist. Einc Aictiviemng von

Szenarien sowie die Ubcrwachung des Zustandes der Gcrate in eincm Gebéiudc wird damit

nahczu unabhéingig vom momentancn Aufenthaltsort. Weitcrs bedingt die Verwendung eines
Mobilfimkgcréites dutch dcsscn Kompaktheit weitcre Komfortgcwinne, aufierdem ist cine

Information fiber bcsondcre Ereignissc in eincm zu Ubcrwachenden Gcbéiude bcispielsweise

fiber SMS (,,Short Message Service“) inéglich.

Vorteilhafi ist es, wenn die Basisstation fiber cine der Schnittstcllcn mit cincm geratespezifi—

schen Bus verbindbar ist. Eine bcreits bcstchendc Businstallation, fiber wclche verschicdenc

 
Gcréite gcsteucrt werden, mufi dann nicht zu Ungunstcn der ncuen, crfindungsgemaficn V0r~

richtung cntfernt werdcn, sondcm kann probicmios in das ncue System cingcbunden wcrdcn.

Von bcsonderem Vorteii ist es schliefilich, wcnn cine odcr mehrcrc Schnittstcllen als Funk-

schnittstcllen ausgcbildet sind. Ein nachtréigiichcs Hinzufijgcn Von Gcratcn zu eincm bcrcits

bestehcndcn System wird dadurch auf einfachc Weisc méglich, da kcinc ncucn Leitungcn

vcrlegt werdcn miissen. Es reicht dann aus, neu hinzugefiigtc Gcratc mit cincm cntsprechendcn

Funkmodui, fiber wclches die Anbindung der Geréite an die Funkschnittste!ic(n) dcr Basisstati-

on erfoigt, auszuriisten, sowic die verschiedcnen Szenaricn neu zu konfiguricren.

Im foigenden ist die Erfindung anhand der Zcichnung néihcr criéiutert. In dieser zeigt die cinzigc

Figur schematisch cine erfindungsgeméifie Vorriehtung zum Schaitcn, Steucrn und Uberwachen
Von Gcréitcn. ‘

Wie man aus dcr Pigur erkcnnen kann, besitzt die Vorrichtung cine Basisstation BAS, wobei

die Basisstation BAS zumindest eincn Prozessor und cinen Speicher aufweist. Diesc Basissta—

tion BAS verfiigt in dcr skizzierten Ausfiihrungsform fiber mehrcrc Schnittstellcn SC1 — SC4,

wobei cinige dieser Schnittstellcn als Funkschnittstellen SCI, SC2, ausgebildet sind. Ubcr cine

dieser Schnittsteilen SC2, welchc dazu in dcr Regci als Mu1tiplcx~Schnittstc1lc ausgebildet ist,

steht die Basisstation BAS mit verschiedenen Gcréiten GE! ~ GE3 in Vcrbindung. In dcr

Zcichnung sind nur drei Gerate dargesteiit, bei ciner praxisnahcn Ausfuhrung handelt es sich

abet zumeist um cine wescntlich gréfiere Anzahl von angcschlossenen Geréiten. So sind bei-

spielsweisc an die Basisstation BAS Kiichengeréite wie Eiektrohcrd, Geschirrspuler, Mikro—

weile, Kiihlsclirank, etc. angeschlosscn. wciters kennen auch noch andcre Gcréite wie Fernse~

her, Stereoanlage usw. angcschiosscn scin. Neben dicsen Geréiten im herkémmiichcn Sinn sind

abcr auch noch Bclcuchtungsaniagcn, Alarmaniagen, HcizuxigvBcwegungsmcider, Jalousiee.,-,.,_i.

und Fcnstcrsteucrung usw. an die Basisstation anschiiciibar.
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Die zu der Vorrichtung gehorenden Geréite GEl - GE3 weisen zur Anbindung an die Basissta—

tion BAS in der Regel ein Modul M01 - M03 bestehend jeweils aus einer Fuinkschnittstelle,

einem Aktor sowie einem Sensor auf. Uber die Funkschnittstelle SC2 sowie die Funl<schnitt—

stelle cles Moduls MOI ~ M03 erfolgt die Kommunikation zwischen dem jeweiligen Gerat
GEl - GE3 und der Basisstation BAS, die Aktoren dienen dazu, Steuersignale Von der Basis~

station BAS in Steuer— oder Schaltvorgange an dem jeweiligen Gerat GEl — GE3 umzusetzen.

Die Sensoren sind schliefilich dazu vorgesehen, die Basisstation BAS fiber den jeweiligen

Zustand des zugehorigen Gerates GEl — GE3 , z. B. fiber die Temperatur einer Herdplatte, zu

informieren.

Mittels der Module M01 - M03 wird eine Erweiterung der Vorrichtung auf einfache Weise

moglich, da Gerate, die an die Basisstation BAS angebunden werden sollen, einfach mit diesen

Modulen erweitert werden mussen. Fur die nahere Zukunft ist eine Normung dieser Module

geplant. Eine Verkabelung der neuen Gerate mit der Basisstation BAS kann entfallen.

Uber eine weitere Schnittstelle SC1 steht die Basisstation BAS mit einem Terminal TE1 in

Verbindung, wobei das Terminal TEl ebenfalls eine Funkschnittstelle TBS aufweist. Voraus-

schickend sei hier erwéihnt, daB prinzipiell die Sclmittstellen SCI und SC2 auch als Draht—

schnittstellen ausgebildet sein konnen, hinsichtlich der Modularitat und Erweiterbarkeit des

gesamten Systems aber die Verwendung Von Funkschnittstellen vorzuziehen ist. Weiters ist es

auch realisierbar, dal3 sowohl ein oder mehrere Terminals als auch versehiedene Gerate fiber

nur eine Multiplex-Funkschnittstelle mit der Basisstation verbindbar sind.

Das Terminal TE] weist zumindest eine Anzeige auf. Weiters ist zur Eingabe von Befehlen,

Daten etc. eine Tastatur und/oder eine beriihrungsempfindliche Anzeige vorgesehen. Aul3er-

dem ist noch vorgesehen, daB das Terminal TE1 Lautsprecher, Mikrofon sowie die notwendi~

gen, dem Fachmann bekannten elektronischen Einrichtungen aufweist, damit eine Spracheinga-

be sowie —ausgabe "on Befehlen bzw. Informationen fiber das Terminal TE1 moglich ist.

Die Basisstation BAS ist zur freien Konfigurierung von Szenarien betreffend Schalt~ und

Steuervorgangen an den Geréiten GEl — GE3 eingerichtet. Die zur Konfigurierung notwendi—

gen Eingaben Von Daten und Befehlen erfolgen dabei zweckmaBigerweise fiber das Terminal

TEl. Unterstiitzt wird die benutzerseitige Konfigurierung von Szenarien durch geelgnete

Software, die bei der Konfigurierung Von zweifelhafien Szenarien zurnindest eine Wamung

ausgibt. Weiters konnen Szenarien auch bereits werkseitig definiert sein, oder es kann eine

Konfiguriemng von gewtmschten Szenarien fiber ein Telekommunikationsnetz - siehe dazu die

Besehreibung weiter unten — erfolgen.
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Einmai konfigurierte Szenarien konnen durch Eingabe eines entsprechenden Befehles ausgelost

werden. In der Regel wird dabei der jeweilige Befehl iiber das Terminal TE}, z. B durch

Spracheingabe, aktiviert. Das Terminal TE1 sendet an die Basisstation BAS das entsprechende

Aktivierungssignal, und von der Basisstation BAS werden die dem jeweiligen Szenario zuge-
ordneten Geréite GE} — GE3 fiber die Funkschnittstelle SC2 angesprochen. Die Aktoren der

Geréite GE1 - GE3 setzen die Steuersignale der Basisstation BAS in entsprechende Scha1t— und

Steuervorgange der Gerénze GE} - (3133 um.

 
Es kann auch vorgesehen sein, daB Szenarien automatisch ausgelost werden, z. B. in Abhén—

gigkeit Von physikalischen Grofien. So ist es denkbar, daB bei einem Unterschreiten einer

voreingestellten, definierten Raumtemperatur ein Szenario aktiviert wird, in dessen Rahmen die
Fenster geschlossen und die Heizung eingeschaltet werden. Szenarien konnen aber auch

automatisch durch gewisse Ereignisse ausgelost werden. So konnte uber Bewegungsmelder

und andere Sensoren beispielsweise festgestellt werden, daB sich in einer Wohnung keine
Personen mehr aufhalten. Dies wird Von den Sensoren an die Basisstation BAS gemeldet,

wodurch ein Szenario ausgelost wird, welches so konfiguriert ist, daB die gesamte Beleuchtung
 

abschaltet wird, eingehende Anrufe auf einen Anrufbeantworter geleitet werden, die Raum—

temperatur abgesenkt wird usw. .

Die Deaktivierung von Szenarien ist ebenfalls durch Befehlseingabe oder automatisch moglich,
ein Szenario kann auch Von einem nachfolgenden Szenario abgelost werden. Natiirlich kann ein

Szenario einfach dadurch beendet Werden, daB alle Geréite wieder in ihren Ausgangszustand,

der vor der Aktivierung des Szenarios herrschte, zurfickkehren.

1n jedem Faile werden von den gesteuerten oder geschalteten Geréten GE1 - GE3 Informati-
onssignale an die Basisstation BAS hinsichtlich der Scba1t- und Steuervorgéinge fibermittelt. So
kann gemeinsam mit dem Terminal TE1 der Benutzer fiber die ablaufenden Szenarien bzw.
fiber den Status der einzelnen Geréite GE] — GE3 informiert werden. Als zweckméiBig erweist

es sich dabei, daB fiir den Fall, da8 ein Schalt~ oder Steuervorgang nicht ausgefiihrt werden

konnte, eine separate Information an den Benutzer, beispielsweise fiber eine Sprachausgabe des
Terminal TE} erfoigt. Falls gewtmscht, kann natiirlich auch eine positive Aktivierung einzelner
Szenarien mittels Sprachausgabe noch zuséitzlich bestatigt werden.

Wie man weiters aus der Figur erkennen kaun, ist die Basisstation BAS fiber eine Schnittsteile
SC3 auch noch mit anderen Vorrichtungen zur Steuerung von Geréiten verbindbar. Hier ist die

Basisstation BAS mit einem geréitespezifischen Bus BUS, z. B. einem E1-Bus (“Européischer

Installations-Bus“) verbunden, welcherwerschiedenenr.Geréite__BG1.,—.__.BG3,,steuert.N Mitte1s___
dieser Anbindungsmoglichkeit wird ein Einbindung von bereits bestebenden Systemen zur
Gerfitesteuemng problemlos moglich, und die Geréite BGI - BG3 konnen ohne besonderen

-7-
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Aufwand in die Szenariengestaltung miteinbezogen werden. Entsprechend der Darstellung in

der Figur erfolgt dabei die Anbindung des geratespezifischen Busses BUS an die Basisstation

BAS fiber eine Drahtschnittstelle, eine solche Verbindung kann zweckmélfiigerweise aber auch

fiber Funkschnittstellen hergestellt werden.

Schlielilich ist die Basisstation BAS fiber eine Schnittstelle SC4 an ein Telekommunikations-

netz NET anbindbar. In der Regel liandelt es sicli dabei um ein Festnetz, die Anbindung erfolgt

dabei fiber ein zweckméifiigerweise in die Basisstation BAS integriertes Modem. Die Bedie—

nung der Geréite sowie deren Uberwachung aus der Ferne kann dann durch Sprachein— und -

ausgabe fiber ein herkommliches Festnetztelefon TEL erfolgen. Benutzerfreundlicher ist es

allerdings, wenn die Basisstation BAS fiber das Telel;ommunil<ationsnetz NET an ein Terminal

TE2 angeschlossen ist. Hierzu erweist es sich als zweckméiflig, wenn ein portables Terminal

TE2 vorgesehen ist. Uber ein Telekommunikationsnetz kann die Basisstation BAS aber auch

mit sogenannten Diensteanbietern in Verbindung stehen. Ein solcher Diensteanbieter kann z. B.

ein Energieversorgungsunternehmen sein, welches die Basisstation BAS fiber einen gfmstigen

Stromtarif informiert. Mittels dieser Information wird ein dementsprechendes Szenario, bei

dem beispielsweise besonders energieintensive Geréite, wie Geschirrspiiler oder Waschmaschi—

ne eingeschaltet werden, aktiviert. ‘

Zuséitzlich kann die Basisstation BAS fiber ein Telekomrnunikationsnetz mit einem Wachdienst

oder der Polizei verbunden sein. Eine Alarmierung dieser Stellen bei unvorhergesehenen,

beispielsweise von Bewegungsmeldem festgestellten Ereignisse kann dann Von der Basisstation

BAS fiber das Telekommunikationsnetz in die Wege geleitet werden.

Von besonderem Vorteil ist die Anbindungsmoglichkeit der Basisstation BAS fiber ein Tele-

kommunikationsnetz NET an ein Mobilfimkgerét MOT, beispielsweise an ein GSM—

Mobiltelefon (,,Global System for Mobile—Communication“). Durch diese Anbindungsmoglich—

keit wird die Steuerung und Uberwachung von Geréiten, die mit der Basisstation BAS in

Verbindung stehen, fiber Sprachein— und —ausgabe von nahezu jedem Ort aus moglich, ohne

daB eine zusétzliche Mitnahme eines Terminals notwendig ist. Mit zeitgeméifien Mobiltelefo—

nen, die beispielsweise den WAP—Standard (,,Wireless Application Protocol“) unterstutzen,

kann ein Terminal in der Regel hinsichtlich aller seiner Funktionen emuliert werden. Dadurch

wird der Bedienkomfort gegeniiber der Verwendung eines Festnetztelefones stark gesteigert.

Weiters kann bei unerwarteten Ereignissen oder Szenarien, die in Abwesenheit des oder der

Wohnungs- oder Hausbenutzer erfolgen, eine Meldung an das Mobilfunkgeriit MOT abgesetzt

werden. Dies kann beispielsweise in Form einer SMS-Nacliriclit (,,Short Message Service“),

einer e-mail odeizdurch eine Spraclimitteilung~e.r,lblg£:I1.,
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Die Anbindung eines Mobilfunkgeréites an die Basisstation BAS kann dabei fiber ein Festnetz

erfolgen, aber auch fiber ein Mobilfimknetz. Zum diesem Zweck kann die Basisstation BAS

beispielsweise mit einem GSM—Modul ausgeriistet werden. Die Anbindungsmoglichkeit an ein

Mobilfimknetz ist besonders dann von Bedeutung, vr/enn die zu steuernden und iiberwachenden
Geréite sich in einem Gebéiude ohne Festnetzanschlufi befinden.

Weiters ist auch noch eine Einbindung der Basisstation BAS in eine DECT-Umgebung

(,,Digita1 European standard for Cordless Telephones“) denkbar, wodurch eine Bedienung Von

Geréten durch auf dem DECT-Standard basierende Mobilfimkgeréte moglich wird.

 
Wie in den voranstehenden Abséitzen erléiutert, weist die erfindungsgeméifie Vorrichtung zur

Schaltung, Steuerung und Uberwachung von Geraten eine Vielzahl von Vorteilen auf. So wird

dutch die Moglichkeit zur Szenarienkonfigurierung die Bedienung von Geréten stark erleich-

ten. Héiufig gebrauchte, regelméifiig aufiretende Schalt— und Steuervorgéinge, die oftmals

zueinander in Abhéngigkeit stehen, konnen so dumb einen einzelnen Befehl aktiviert werden.

Durch die automatische Aktivierung von Szenarien durch physikalische Grofien oder dutch das

Eintreten bestimmter, vordeflnierter Ereignisse kann der Bedienaufwand zuséitzlich noch

 
reduziert werden. Ofimals ist man sich beim Verlassen der Wohnung nach einiger Zeit nicht

mehr sicher, ob man den Herd oder das Bugeleisen abgeschaltet hat. Durch automatisches

Aktivieren eines entsprechenden Szenarios, welches beim Verlassen der Wohnung alle e1ektri~

schen Geréite abschaltet, kann das subjektive Sicherheitsgefiihl in dieser Hinsicht stark erhoht

werden.

 
Ein weiteres Beisniel zur Erhohung des Sicherheitsempfmdens ist ein Szenario zur Anwesen—

heitssimulation, welches beispielsweise bei Abwesenheit, etwa wéilnend des Urlaubs, aktiviert

wird. In diesem Szenario werden verschiedene Gerate, wie Beleuchtungsanlage, Femsehgerat,

HiFi—An!age, etc. so von der Basisstation gesteuert, dafi dadurch die Anwesenheit von Perso-

nen vorgetéiuscht wird. Ein solches Szenario kann sich bei der Abschreckung von Einbrechern

als zweckméifiig erweisen.  
Waiters kann man fiber ein Telekommunikationsnetz auf sein Ferienhaus zugreifen. Hier wire

ein ,,Willkommens“-Szenario denkbar, welches eine bestimmte Zeit vor dem geplanten Ein-

treffen zur Frischlufizufixhr im Ferienhaus die Fenster offnet, und anschliefiend, nach dem  
Schlieflen der Fenster die Heizung anschaltet, damit sich beim Eintreffen die Raumtemperatur

bereits auf einem angenehmen Wert befindet.

Auf eine detaiiliertereBeschreibung von Szenariensol! hierunichte weiteneingegaugen werden,

da die Moglichkeiten mannigfaltig sind und stark vom Benutzer abhéingen.
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Informationen betreffend den Zustand der einzelnen Geréite ktsnnen stéindig am Terminal oder

einem das Terminal emulierenden Mobilfimkgerét abgelesen werden. Meldungen fiber nicht

getéitigte Schalt— oder Steuervorgénge kénnen auf unterschiedlichste Weisen ausgegeben

werden. Dadurch wird eine iibersichtliche Uberwachung der einzelnen Geréite erméglicht.

Die Vorrichtung zeichnet sich weiters clurch ihren modularen Aufbau aus, welcher den Zukauf

von neuen Geréten sowie deren Aufnahme in die Szenariengestaltung stark erleichtert. Bei
 

Bedarf kénnen Terminals in mehreren Raumen installiert werden, aufierdem ist es aufgrund der

Funksclmittstellen auch mdglich, portable Terminals zu verwenden.
 

Eine bereits existierende Installation einer Vorrichtung zum Bedienen von Geréiten, wie etwa

eines gerétespezifischen Busses, mull nicht rtickgéingig gemacht werden, falls man die erfin-
 

dungsgemiifie Vorrichtung zum Einsatz bringen méchte, da eine Anbindung des Busses an die

Basisstation méglich ist. Der Bus mit den zugehémgen Busgeréiten kann dann fiber die Basis-

station gesteuert werden.

 
Die vorliegende erfmdungsgeméilie Vorrichtung schaffi zusammenfassend durch ihren modula-
ren Aufbau ein die Insellésungen der herkémmlichen Elektroinstallation integrierendes Ge—

samtsystem zur Schaltung, Steuerung und Uberwachung von Geréiten. Mittels dieser Vor-

richtung kann durch die im wesentlichen freie Konfigurierung von Szenarien die Komplexitéit

der Bedienung von Geréiten stark reduziert werden, wodurch eln Elnsatz dieses Systems fiir
nahezu alle Haushalte, Btiros etc. sowie fiir nahezu alle Personengruppen denkbar wird.

-10-
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PATENTANSPRUCHE

1. Vorrichtung zum Schalten, Steuem und Uberwachen Von Geréiten, insbesondere von

Geréiten in Wohn- oder Nutzbauten, bestehend aus einer Basisstation (BAS) mit zumin—

dest einem Prozessor und einem Speicher, welche ein oder mehrere Schnittstellen (SCI -

SC4) aufweist, ‘uber welche Geréite ((3131 ~ GE3, BG1 — BG3) mit der Basisstation

(BAS) elektrisch verbindbar sind,

dadurch gekennzeichnet, dali

die Basisstation (BAS) dazu eingerichtet ist, Steuersignale an Geréite (GEl ~ GE3,

BG1 ~ BG3) zu fibermitteln sowie Informationssignalc von Geréiten (GEl - GE3,

BG1 — BG3) zu empfangen,

die Basisstation (BAS) zur freien Konfigurierung Von Szenarien eingerichtet ist,

welche Schalt- und Steuervorgange an beliebigen Gératen (GEI - GE3, BG1 — BG3)

betreffen,

Szenarien durch Aktiviemngssignale an die Basisstation (BAS) aktivierbar sind,

wobei nach einer Aktivierung eines Szenarios die betreffenden Geréite (GE1 ~ GE3,

BG1 ~ BG3) mittels Steuersignalen Von der Basisstation (BAS) geschaltet und/oder

gesteuert warden,

und weiters der Basisstation (BAS) zumindest ein Terminal (TE1, TE2) zugeordnet

ist, wobei das Terminal (TE1, TE2) dazu eingerichtet ist, Aktivierungssignale an die

Basisstation (BAS) zu senden, sowie Zustandssignale Von der Basisstation (BAS) zu

empfangen.

2. Vorrichtung mach Anspmch 1, cladurch gekennzeichnet, dafl das Terminal (TEI) als
von der Basisstation (BAS) réiumlich getrennte Einheit ausgebildet und mit der Basissta—

tion (BAS) fiber eine Schnittstelle (SCI) verbindbar ist.

.3. Vorrichtung nacli Anspruch l oder 2, dadurch gekennzeiclmet, dali das Terminal

(TE1, TE2) cine Anzeige aufweist.

4.

Page 441 of 858

Vorrichtung mach einem der Ansprijclie 1 bis 3, dadurch gekeunzeichnet, dafl das

Terminal (TE 1, TE2) eine beruhrungsempfindliche Anzeige aufyveist.
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Vorrichtung nach einem der Ansprijclie 1 bis 4, dadurch gekennzeichnet, dafl das

Terminal (T131, TE2) sprachgesteuert ist.

Vorrichtixng nach einem der Ansprijche 1 bis 5, dadurch gekennzeiclmet, dall Aktivie-
rungssignale fiir Szenarien mittels des Terminals (TEL TE2) auslésbar sind.

Vorrichtung nach einem der Anspriiche 1 bis 6, dadurch gekennzeichnet, dafl Aktivie-

rungssignale fiir Szenarien automatisch, in Abhangigkeit von physilcalischen Gréfien

auslbsbar sind.

Vorrichtung nach einem der Anspruche 1 bis 7, dadurch gckennzeichnet, dafi eine

Ubermittlung von Informationssignalen von geschalteten oder gesteuerten Geréiten (GE1

- GE3, BG1 - BG3) an die Basisstation (BAS) entsprechend den jeweiligen Schalt— oder

Steuervorgéingen vorgesehen ist.

Vorrichtung nach einem der Ansprliche 1 bis 8, dadurch gekcnnzeichnet, dafl eine

Ubermittlung Von Zustandssignalen von der Basisstation (BAS) an das Terminal (TE1,

TE2) entsprechend der Aktivierung von Szenarien vorgesehen ist.

Vorrichtung nach einem der Anspriiche 1 bis 9, dadurch gckennzeichnet, dais die

Gerate (GE1 — GE3, BG1 - BG3) mittels Aktoren und Sensoren geschaltet, gesteuert

und iiberwacht sind.

l1.\/orriclitung nach einem der Anspriiche 1 bis 10, dadurch gekennzeichnet, dafl die Basis-

12.

13.

I4.

station (BAS) fiber eine Schnittstelle (SC4) mit einem Telekommunikationsnetz (NET)

verbindbar ist und Aktivierungssignale fiir Szenarien fiber ein Telekommunikationsnetz

(NET) auslésbar sind.

Vorrichtung nach Anspruch 11, dadurch gekennzeichnet, dais das Telel<ommunikati—

onsnetz (NET) ein Mobilfimknetz ist.

Vorrichtung mach Anspruch 1 l oder l2, dadurch gekennzeiclmet, dafi die Basisstation

(BAS) fiber ein Telekommunikationsnetz (NET) mit einem Terminal (TE2) verbindbar

ist.

Vorrichtung nach einem der Anspriiche ll bis l3, dadurch gekennzeichuet, dafl ein

Terminal -zumindest hinsichtlicll wesentliclier .Funl<tionen durch ein Mobilfunkgeréit

(MOT) emulierbar ist.

-12-
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15. Vorrichtung nach einem der Ansprilche 1 bis 14, dadurch gekennzeichnet, dafi die

Basisstation (BAS) fiber cine Schnittstellen (SC3) mit einem geréitespezifischen Bus

(BUS) verbindbar ist.

16. Vorrichfung nach einem der Anspriiche 1 bis 15, dadurch gekennzeichnet, dafl eine

Oder mehrerebSchnittste11en (SCI - SC4) als Funkschnittstellen ausgebildet sind.
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(57) Abstract

A medical device is configured to support two—way pager communication to remotely monitor the status and configuration of the
medical device. A two-way pager module is incorporated into the medical device. A remote monitoring service is configured to regularly
communicate with the medical device to initiate se1f—tests, obtain status information or provide reconfiguration information and software
updates. The medical device then sends a return message to the remote monitoring service using the two-way paging network. The return
message would include the requested information, self-test results, or acknowledgement that the reconfiguration or software update was
performed. The system can be expanded so that the remote monitoring service can monitor a large number of medical devices. This system
can be advantageously used to efficiently monitor a large number of portable or mobile medical devices at a low cost and in a manner that
is transparent to the users of the medical devices. In addition, no extra infrastructure needs to be added to implement the system. ‘In a
further refinement, the medical devices may include a GPS module so that the location of the medical devices may be monitored.
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METHOD AND APPARATUS FOR REMOTE WIRELESS

COMMUNICATION WITH A MEDICAL DEVICE

Field of the Invention

The present invention is related to communication systems for use with a

 

5 medical device and, more particularly, to remote wireless communication systems

for medical devices using a two-way paging system.

Background Information

Many medical devices such as, for example, defibrillators are monitored for
status and condition. One conventional method to monitor the medical devices

10 includes having a technician manually check and test the medical devices on a

regular basis. These devices generally are kept at the customer's site and, because

these devices tend to be complex, the customers or users are generally not trained to

 

perform this monitoring process. Consequently, some of these devices are

configured to communicate with an off-site monitoring service, which can remotely

15 obtain the status and condition information. In addition, the monitoring service can

remotely initiate self-tests and reconfiguration. These conventional systems tend to

use either wired connections (e.g., LAN or telephone service) or wireless systems

such as cellular telephone or specialized proprietary RF systems.

FIGURE 1 is a block diagram illustrative of a conventional medical device

20 communication system 10 having a medical device 11, a communication network 12,

‘and a remote monitoring service 13. As indicated by thedashed lines in FIGURE ‘l;

the medical device ll can be located at the user's premises or at a field site (e.g.,
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when paramedics in responding to an emergency use a portable external

defibrillator). The communication network 12 may be a wired system such as, for :

example, a normal telephone system 15 or a local area network (LAN) 16.

Alternatively, the communication network 12 may be a wireless system such as, for

5 example, a cellular telephone system 17 or a private wireless communication

system 18 dedicated to monitoring medical devices. Some of these conventional

wireless systems require that a vehicle with receiving equipment drive by the

customer's premises in order to communicate with the medical device 11. The

medical device 11 includes an interface 19 for communicating with the remote

10 monitoring service 13 through the communication system 12.

The remote monitoring service 13 is configured to obtain status information

from the medical device 11. For example, in a system adapted for monitoring a

portable external defibrillator, the remote monitoring service 13 may be configured

 
to obtain information such as battery charge, battery age, self-test results,

15 configuration parameters, internal state (e.g., off, on, or charging), or even

physiological data measured from a patient during treatment. The remote monitoring

service 13 may also initiate se1f—tests or reconfigure the medical device 1 1.

These conventional systems have drawbacks such as having to be physically

connected to a telephone line in the case of wired systems or having added special

20 infrastructure that is relatively expensive to obtain and operate in the case of wireless

systems. With the market for some medical devices expanding into households,

there is a need for low cost, wireless remote communication system for medical

devices.

Summary

25 In accordance with the present invention, a medical device is configured to
 

support two—way pager communication is provided. In one aspect of the invention, a

two—way pager module supporting digital communication is incorporated into the

medical device. The two—way pager module allows a remote monitoring service to

regularly communicate with the medical device to initiate se1f—tests, obtain status

30 information and provide reconfiguration information. The two-way pager modules

are commercially available and relatively inexpensive to purchase and operate. No

additional infrastructure is needed (i.e., the paging service provider has the

infrastructure). Also, the system is self-contained in the medical device and the

operation is transparent to the user. The system can also ‘be used with portable
35 medical devices without connecting and reconnecting the portable medical device to
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the communication network (ie, as long as the medical device is within the service

area of the paging service). Accordingly, using a two-way paging communication

system advantageously avoids the physical constraints of wired systems at a lower

cost than relatively expensive cellular and private wireless system. Further, using a

5 two-way paging system avoids the need to provide a communication infrastructure or

to use "dn've—by“ techniques as is required in some conventional private wireless
 

systems.

In a further aspect of the present invention, the remote monitoring service is

configured to initiate pages addressed to the desired medical device that include, for

10 example, instructions (or codes representing instructions) for the medical device to

provide status, perform self-tests or change the medical device's configuration. In

one embodiment, the monitoring service initiates such pages by calling the "pager"

number previously assigned to the desired medical device, using a telephone/modem  
connection. In one embodiment, the instructions are added to the page by providing

15 a number or code representing the desired instruction. The paging service then

generates a page with the desired instruction, addressed to the desired medical

device. The medical device receives the page and then extracts and performs the

instructions. The medical device may be instructed to transmit a message back to the  
paging service containing self-test results, status data or condition data using the two-

20 way pager module.

In a preferred portable AED (automatic external defibrillator) embodiment,

the two-way pager module includes a transmitter, receiver, antenna and signal

processing circuitry. The medical device has a control unit with a processor that is

programmed to operate the two-way pager module to receive pages containing digital

25 data and to transmit return messages to the paging service (i.e., the paging switch).

Because an AED typically includes a processor, in a further aspect of the present

invention, the control task for the two-way pager module is simply added to AED's

 
existing software.

In a further refinement of the present invention, the medical device may

30 include a GPS module so that the location of the medical device may be monitored.

Brief Description of the Drawings

The foregoing aspects and many of the attendant advantages of this invention

will become more readily appreciated by reference to the following detailed

description, when taken in conjunction ‘with the accompanying‘ I drawings ‘listed '
35 below.
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FIGURE 1 is a block diagram illustrative of some conventional

communication systems for medical devices.

FIGURE 2 is a block diagram illustrative of a remote wireless

communication system for use with medical devices, according to one embodiment

5 of the present invention.

FIGURE 3 is a flow diagram illustrative of the operation of the remote

wireless communication system of FIGURE 2, according to one embodiment of the

present invention.

FIGURE 4 is a block diagram illustrative of a defibrillator implementing the

10 medical device in FIGURE 2, according to one embodiment of the present invention.

FIGURE 5 is a block diagram illustrative of the remote monitoring unit in

FIGURE 2, according to one embodiment of the present invention. _ I
FIGURE 6 is a flow diagram illustrative of the operation of the remote

wireless communication system of FIGURE 2, according to another embodiment of

15 the present invention.

FIGURE 7 is a block diagram illustrative of a medical device configured to

provide information regarding the location of the medical device to a remote

monitoring service, according to one embodiment of the present invention.

FIGURE 8 is a block diagram illustrative of a remote wireless and data

20 network communication system for use with medical devices, according to one

embodiment of the present invention.

FIGURES 9A and 9B are block diagrams illustrative of two embodiments of

data network communication links between the remote monitoring service and the

two-way paging network depicted in FIGURE 8, according to the present invention.
25 FIGURE 10 is a block diagram illustrative of a remote wireless

communication system for use with medical devices, according to another

embodiment of the present invention.

FIGURE 11 is a block diagram illustrative of a remote wireless

communication system for use with smart subsystems of medical devices, according

30 to one embodiment of the present invention.

Detailed Description

FIGURE 2 is a simplified diagram illustrative of a remote wireless

communication system 20 for use with medical devices, according to one

I embodiment of the present invention. Communication system 20 includes a medical
35 device 21 with a two-way pager module 22, a two-way paging network 23 and a

Page 456 of 858



Page 457 of 858

W0 09/70339 PCT/US00/13020

remote monitoring service 24. Although only one medical device is shown in

FIGURE 2, it will be appreciated that the remote monitoring service 24 can monitor

a relatively large number of medical devices (not shown) using the two-way paging

network 23 of the communication system 20. The medical device 22 communicates

5 with the remote monitoring service 24 through the two-way paging system 23. The

two-way paging module 23 is a standard commercially available two-way paging

module. In particular, the medical device 21 uses the two~way paging module 22 to

 
interface with the paging system 23 through a wireless channel, indicated by an

arrow 25. In addition, the two-way paging network 23 communicates with the

10 remote monitoring service 24 through a charmel (wired or wireless), indicated by an

arrow 26. In one embodiment, the channel 26 is a standard telephone connection

with standard modem interfaces 27 and 28 in remote monitoring service 24 and two-

way paging network 23, respectively. As will be appreciated by those skilled in the

art in light of this disclosure, the channel 26 need not be a standard telephone

15 connection in other embodiments.

FIGURE 3 is a flow diagram illustrative of the operation of the remote

 
wireless communication system 20 (FIGURE 2), according to one embodiment of

the present invention. Referring to FIGS. 2 and 3, remote wireless communication

system 20 operates as follows. in a block 31, the remote monitoring service 24

20 initiates a page addressed to the desired medical device (i.e., the medical device 12 in

this example). The page includes, for example, instructions (or codes representing

instructions) for the medical device 21 to provide status, perform self—tests or change

the configuration (e.g., update the software) of the medical device 21. The remote

monitoring service 24 initiates the page by sending a page request to the two-way

25 paging network 23 with the desired page address and data. In general, any wired or
wireless data transmission network may be used to initiate the page. In one

embodiment, the monitoring service 24 initiates this page by calling a "pager"

number previously assigned to the medical device 21, using a standard telephone line
and modem connection. In other embodiments, other types of communication links

30 can be used between the remote monitoring service 24 and the two-way paging
network 23. The remote monitoring service 24 encodes instructions to be transferred

by the paging system. Further, error correction techniques are often used to ensure

 

correct reception of the encoded instructions in the presence of noise in the
transmission channel. The two-way paging network 23 includes a paging switch“(not
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shown) that generates a page with the desired instruction, addressed to the desired

medical device 21.

In a next block 33, the medical device 21 receives the page via the paging

module 22 and then extracts the instructions from the page. The paging module 22

5 may be configured to send an acknowledgement page back to the two~way paging

network 23 to confirm receipt of the page. Then in a block 35, the medical device 21

performs the extracted instructions. In a next block 37, the medical device 21, in this

example, transmits a message back to the remote monitoring service 24 through the

two-way paging network 23. In accordance with one two-way paging protocol, this

10 "return page" is transmitted in a return channel that is different from the channel (i.e.,

frequency band) used to transmit the page initiated by the remote paging service 24

in block 31. This type of system can allow the medical device 21 to initiate

transmission of the return page without having to wait to be polled by the two~way

paging network 23. The return channel page or message contains self—test results,

15 status data, or condition data, depending on the nature of the instructions sent by the

remote monitoring service 24. A transmission from the medical device 21 can be

immediately provided by the two-way paging network 23 to the remote monitoring

service 24 via the same data transmission network that the remote monitoring

service 24 used to initiate the page. For example, two-way paging network 23 may

20 use a telephone/modem connection to transmit the data to the remote monitoring

service. Alternatively, the two-way paging network 23 and the remote monitoring

service 24 may be configured to store the return message in a ”mail box" that the

monitoring service 24 can later retrieve and analyze.

In a next block 39, the remote monitoring service 24 then extracts the

25 information from the return page. This information can then be displayed for

analysis by a technician at the remote monitoring service 24. Alternatively, the

remote monitoring service 24 may be configured with a computer programmed to

analyze‘ the information. The remote monitoring service 24 can then alert a
technician or even the customer when analysis of the information indicates a

30 problem. It will be appreciated that in light of the present disclosure, those skilled in
the art can implement without undue experimentation, a remote communication

system for medical devices in which several medical devices are monitored by the

‘remote monitoring service 24 using the two-way paging network 23. The remote
monitoring service 24 would be configured to "poll" each medical device at least
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once per day up to several times a day, depending on the number of medical devices

and the capacity of the two-way paging network 23.

FIGURE 4 is a block diagram illustrative of medical device 21 (FIGURE 2)

being implemented with a defibrillator, according to one embodiment of the present

5 invention. Although a defibrillator is used in this embodiment, in light of this

disclosure, those skilled in the art will be able to implement other embodiments using .

other types of medical equipment, without undue experimentation. In addition to the

two-way paging module 22, the defibrillator 21 includes a controller 40, a power

source 41, an energy storage device 42, an output circuit 43 and output electrodes 44

10 and 45. To facilitate understanding of the invention, the same reference number may

be used in several drawings to indicate elements having the same or similar structure

or function. In this embodiment, the two-way paging module 22 is implemented

with a CreataLink2”"" two-way paging module, available from Motorola, Inc.

Schaumburg, Illinois. This embodiment uses the ReFLEX”" two-way paging

15 protocol. Of course, in other embodiments, other suitable OEM (original equipment
manufacturer) two-way paging modules and/or two-way paging protocols may be
used.

In addition, the controller 40 includes a microprocessor (not shown) such as,

for example, a model 68332 available from Motorola, along with a memory 46.

20 Preferably, the memory 46 includes random access memory such as a DRAM

(dynamic random access memory) or SRAM (static random access memory), and
non-volatile memory such as an EEPROM (electrically erasable programmable read

only memory). The EEPROM can be used to store software programs executed by
the processor (not shown). In addition, the EEPROM allows the stored software

25 programs to be remotely updated. The power source 41 is implemented with a
battery, such as a LP500 battery available from Medtronic Physio-Control
Manufacturing Corp., Redmond, Washington. The energy storage device 42 is

implemented with a capacitor with a capacitance of about 190-200 uF. The output
circuit 43 is implemented in an H-bridge configuration, which facilitates generating

30 biphasic output pulses. For example, the output circuit 43 can be implemented as
disclosed in U.S. Patent Application Serial No. 08/811,833 filed March 5, 1997,

entitled "H-Bridge Circuit For Generating A High-Energy Biphasic Waveform In An
External Defibrillator" by J.L. Sullivan et al. In one embodiment, the controller 40,

the power source 41’, the energy storage device 42, theoutput ‘circuit 43 and the
35 electrodes 44 and 45 are the same as used in a LPS00 AED available from Medtronic
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Physio-Control Manufacturing Corp. That is, the hardware aspect of medical

device 21 is basically equivalent to a LPSOO AED with the addition of the two-way

pager module 22, along with suitable software programming stored in the

memory 46.

5 FIGURE 5 is a block diagram illustrative of the remote monitoring service 24

(FIGURE 2), according to one embodiment of the present invention. In this
embodiment, the remote monitoring service 24 includes a modem 51, a control

unit 52 and a user interface 53 having a display. The modem 51 is part of

interface 27 (FIGURE 2) and is implemented with a standard commercially available

10 modern. The control unit 52 is connected to the modem 51 and includes a standard

processor and associated memory (not shown). The control unit 52 is programmed

to initiate pages to be transmitted through the two—way paging network 23

(FIGURE 2), as described above in conjunction with FIGS. 2 and 3. For example,

the control unit 52 may be programmed to initiate "self-test” pages to be sent to the

 
15 medical device 21 (FIGURE 2) according to a programmed schedule. In particular,

the control unit 52 would send a page request to the two—way paging network 23

(FIGURE 2) through the modem 51 as previously described, which would then
broadcast the requested page to the medical device 21. in addition, the control

unit 52 is programmed to process return pages transmitted by the medical device 21

20 (FIGURE 2).

In this embodiment, the control unit 52 is also connected to the user

interface 53. This feature can be used to display the processed return channel page

so that a user (not shown) can View the information contained in the received return

page. The user can then analyze the displayed information and take appropriate  

25 action. For example, the return channel page may contain the results of a self-test

initiated by the remote monitoring service 24. If the results of the self-test indicate
that the medical device 21 failed the self-test, the user can then contact the customer

(or the party responsible for the medical device 21) to take the medical device 21 to a

repair facility. The user may also use the user interface 53 to initiate pages to the
30 medical device 21. For example, this feature may be used to send a software update

or reconfiguration information to the medical device 21.
FIGURE 6 is a flow diagram illustrative of the operation of the remote

wireless communication system 20 (FIGURE 2), according to another embodiment

bf the present invention. This embodiment utilizes the ability of some two~way

35 pager protocols to support independent transmission of a return channel page to send
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a message to the remote monitoring service 24. That is, the medical device 21 can

send a page to the remote monitoring service 24 without first having received a page

from the remote monitoring service 24. In a block 61, the medical device 21, in a

self-monitoring process, determines the status of the medical device 21. For

5 example, the medical device 21 may be an AED having a control unit (e.g., the

controller 40 in FIGURE 4) that constantly monitors the voltage of its battery (e.g.,

the power source 41 in FIGURE 4) to detect if the battery voltage drops below a

predetermined threshold level. This self-monitoring process may monitor other

 
parameters or initiate self-tests on a regular basis. For example, some medical

10 devices include an on-board controller and clock system. The medical device’s

controller can be programmed to periodically initiate self—tests. Alternatively, the

medical device 21 may initiate such self-monitoring and/or self-tests upon being

activated or after being used. For example, the medical device 21 may be

programmed to initiate notification pages indicating when the medical device 21 is

15 used or if the medical device 21 fails in an attempted use.

In a next block 63, the medical device 21 initiates a page through two—way

paging network 23 to provide the status or self-test results to the remote monitoring

service 24. Block 63 is performed in essentially the same manner as block 37

(FIGURE 3), except that in block 63, the return channel page is not in response to a

20 page sent by the remote monitoring service 24. That is, the status or self-test results

are generated by the medical device 21 and sent via return channel page to the

remote monitoring service 24 without prompting by the remote monitoring

service 24. This embodiment can be used to reduce the processing load on the

control unit 52 (FIGURE 5) of the remote monitoring service 24 when a large

25 number of medical devices are being monitored. Blocks 65 and 67 are then

performed by the remote monitoring service 24 in essentially the same manner as

blocks 37 and 39 (FIGURE 3), described above.

FIGURE 7 is a block diagram illustrative of a medical device 70 configured

to provide information regarding the location of the medical device 70 to the remote

30 monitoring service 24 (FIGURE 2), according to one embodiment of the present

invention. In this embodiment, the medical device 70 includes the two-way paging

module 22 (as described above in conjunction with FIGURE 2), a GPS (global

positioning system) module 71 and a controller 73. In addition, the medical
device 70 includes the normal medical device‘ circuitry 75 that‘ the medical device 70 '

35 would have to perform its intended medical functions. For example, if the medical
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device 70 were an AED, the medical device circuitry 75 would typically include the

power source 41, the energy storage device 42, the output circuit 43 and the
electrodes 44 and 45 that an AED described above in conjunction with FIGURE 4.

In one embodiment, the controller 73 is the same as the controller 40

5 (FIGURE 4) with additional software programming to interact with the GPS
module 71. The GPS module 71 is implemented with a standard OEM GPS module

such as, for example, a suitable module of the SiRFstar I/LX Product Family,

available from SiRF Technology, Inc., Santa Clara, California. The GPS module 71

is used to detect the location of the medical device 70 in the standard manner. In

10 particular, the controller 73 is programmed to query the GPS module 71 to provide
the current location of the medical device 70, which the controller 73 then causes to

be transmitted to the remote monitoring service 24 (FIGURE 2) using the two—way

paging module 22. The medical device 70 can provide its current location in
response to a request from the remote monitoring service 24 as described above in

15 — conjunction with FIGURE 3, or on its own as described above in conjunction with
FIGURE 6. This feature can be used to track the location of portable medical

devices such as AEDS.

FIGURE 8 is a block diagram illustrative of a remote wireless and data

network communication system 80 for use with medical devices, according to one

20 embodiment of the present invention. System 80 is similar to system 20 (FIGURE 2)

except that the two-way paging service 23 (FIGURE 2) includes a data network
point-of-presence (POP) interface and the channel 26 (FIGURE 2) includes a data
network interface 81. For example, the data network and data network POP may be

implemented using the Internet and a website. In this embodiment, the remote
25 monitoring service 24 is configured to send page requests for pages to remote

medical devices (not shown) through the data network POP of the two—way paging

service 23, using the data network interface 81. The data network interface 81 is
configured to follow the procedures defined by the two-way paging service 23 for
sending pages using its data network POP. In response to data network POP-based

. 30 page requests from the remote monitoring service 24, the two-way paging service 23
sends out pages to the addressed remote medical devices in the standard manner.
The remote medical devices then send retum pages as described above. The return

pages (and self~initiated pages) from the remote medical devices are processed by the
two-way paging service 23, which then provides the pages from the remote medical

35 devices to the remote monitoring service 24. As previously described, the two-way
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paging service 23 may provide the return page via a standard telephone connection as

previously described. Alternatively, the return page may be in the form of data

network email.

In an alternative embodiment, the two-way paging service 23 may also

5 support direct data network email page requests. This alternative embodiment is

similar to the embodiment of FIGURE 8, except that the remote monitoring

service 24 is configured to send page requests to the two-way paging service 23 by

internet email rather than through accessing the data network POP of the two-way

paging service 23.

10 FIGURE 9A illustrates the data network POP interface of the remote

monitoring service 24 (FIGURE 8), according to one embodiment of the present

invention. In this embodiment, the remote monitoring service 24 accesses the data

network through a data network access provider 90. The remote monitoring

service 24 includes an interface 9l for establishing a connection with the data

15 network access provider 90 over a line 92. The interface 91 can be a standard

modem and the line 92 can be a standard telephone network. Alternatively, the

remote monitoring service can be connected to the data network access provider 90

using other types of communication technologies such as cable, integrated services

digital network (ISDN), asynchronous digital subscriber line (ADSL), etc.

20 FIGURE 9B illustrates the Internet interface of the remote monitoring

service 24 (FIGURE 8), according another embodiment of the present invention.

This embodiment is similar to the embodiment of FIGURE 9A, except that the

remote monitoring service uses a direct data network connection instead of a data

network access provider 90. In this embodiment, the remote monitoring service 24 is

25cmmwmmwmmmmwamm%flhmmmmmmgmmflMs

connected to the server 93 via a line 95. The line 95 can be any suitable connection

such as, for example, a direct cable connection, or an internal or Intranet network

connection such as an Ethemet connection. Such direct data network connections are

well known using commercially available equipment and software.

30 FIGURE l0 illustrates part of a remote wireless communication system 100

for use with medical devices, according to another embodiment of the present

invention. The system 100 includes a conventional medical device 101 and a

separate communication device 103. The rest of the system is as described in

conjunction with FIGURE 2, with the medical device 101 and the communication

35 device 103 replacing the medical device 21. The communication device 103 and the
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medical device 101 include an interface 105 and an interface 107, respectively, for

supporting communication between the devices. In one embodiment, the

interfaces 105 and 107 form a RS-232-C bus connection.

The communication device 103 includes a paging module 22 as described

5 above in conjunction with FIGURE 2. The communication device 103 has a

controller 109 similar to controller 73 (FIGURE 7) and is configured to receive pages

sent by the remote monitoring service 24 and pass instructions within the received

pages to the medical device 101. In addition, the communication device 103 is

configured to download data (e.g., self-test data) from the medical device 101 (either

10 in response to the page from the remote monitoring service 24 or self—initiated) and

send a page with the downloaded data to the remote monitoring service 24. The

communication device 103 may also include a GPS module 71 (FIGURE 7) for

tracking the location of medical device 101. This embodiment is advantageously

used to upgrade existing medical devices that have a communication port.

15 FIGURE 11 illustrates part of a remote wireless communication system 110

for use with medical devices, according to another embodiment of the present

invention. The system 110 includes a medical device 111 having a smart

subsystem 113. The rest of the system 110 is as described above in conjunction with

FIGURE 2, with the medical device 1 ll replacing medical device 21.

20 The smart subsystem 113 can be a smart battery similar to that disclosed in

U.S. Patent Application entitled “Smart Battery With Maintenance And Testing

Functions, Communications, And Display”, Serial No. 09/237,193 filed on

January 26, 1999, which is assigned to the same assignee as the present invention,

except that the smart subsystem 113 includes paging module 22. The smart

25 subsystem 113 includes a controller 115 that is similar to the controller 73 described

above in conjunction with FIGURE 7, which allows the smart subsystem 113 to be

configured to inter—operate with the paging module 22 as previously described.

The embodiments of the remote wireless communication system described

above are illustrative of the principles of the present invention and are not intended

30 to limit the invention to the particular embodiments described. For example, in light

of the present disclosure, those skilled in the art can adapt the two-way paging

communication system to medical devices other than AEDS without undue

experimentation. In addition, those skilled in the art can adapt the two-way paging

cdmrnunication system to use other wired orwireless public data network interfaces

35 or wireless telephone interfaces in other embodiments. Accordingly, while the
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preferred embodiment of the invention has been illustrated and described, it will be

appreciated that various changes can be made therein without departing from the

spirit and scope of the invention.
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I claim:

1. A communication system comprising:

a medical device having a two-way paging module;

a two—way paging network; and

a remote monitoring service,

wherein the remote monitoring service is configured to send a page to the

medical device using the two-way paging network, the page including a request for

information from the medical device, and wherein, in response to receiving the page,

the medical device is configured to obtain the requested information and send a

return message back to the remote monitoring service using the two-way paging

network, the return message including the requested information.

2. The system of Clairnl wherein the medical device is a portable

defibrillator.

3. The system of Claim 1 wherein the page includes an instruction for

the medical device to perform a self~test, and wherein the medical device is

configured to perform the requested se1f—test in response to the instruction.

4. The system of Claim 1 wherein the page includes an instruction for

the medical device to send status information back to the remote monitoring service

and wherein the medical device is configured to obtain the status in response to the

instruction.

5. The system of Claiml wherein the page includes configuration

information to update the configuration of the medical device, and wherein the

medical device is configured to update its configuration in response to receiving the

configuration information.

6. The system of Claiml wherein the page includes software update

information to update software stored in the medical device, and wherein the medical

device is configured to update the software stored in the medical device in response

to receiving the soitware update information.

7. The system of Claim 1 wherein the medical device is further

configured to autonomously obtain medical device information and send a message
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to the remote monitoring service using the two—way paging network, the message

including the medical device information, the medical device information including

status, self-test, or configuration information.

8. The system of Claim 1 wherein the medical device comprises:

a controller with a memory;

 
a two—way paging module coupled to the controller,  

wherein the controller and two-way paging module are configured to receive

and process pages sent to the medical device by the remote monitoring service over

the two~way paging network and further configured to send return messages to the  
remote monitoring service over the two—way paging network.

9. The system of Claim 1 wherein the remote monitoring service

comprises: '

a control unit, wherein in the control unit is configured to selectively initiate a

page to the medical device using the two-way paging network;

an interface coupled to the control unit, wherein the interface is configured to

support communication between the control unit and the two—way paging network;

and

a user interface having a display coupled to the control unit, the user interface

being configured to support transfer of information between a user and the control
unit.

10. The system of Claim 1 further comprising a global positioning system

(GPS) module coupled to the controller, wherein the controller and GPS module are

configured to provide the information indicative of the location of the medical device

 

to the remote monitoring service using the two—way paging network.

11. The system of Claim 1 wherein the medical device comprises a smart

subsystem, the smart subsystem including the two-way paging module, and wherein

the requested information is related to the status of the smart subsystem.

12. The system of Claim 11 wherein the smart subsystem comprises a

battery for providing power to the medical device.

13. C The system of Claim 1 wherein the remote monitoring service is

configured to send a page to the medical device by communicating with the two~way
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paging network through a data network.

14. The system of Claim 13 wherein the data network is an Internet.

15. The system of Claim 14 wherein the remote monitoring service is

configured to use an Internet service provider to communicate over the Internet.

16. A method for a remote monitoring service to communicate with a

medical device using a two-way paging network, the method comprising:

initiating a page from the remote monitoring service to the medical device

using the two-way paging network, the page including a request by the remote

monitoring service for information from the medical device;

receiving the page in the medical device;

obtaining the requested information in response to receiving the page in the

medical device; and

sending a return message from the medical device to the remote monitoring

service using the two-way paging network, the message including the requested
information.

17. The method of Claim 16 wherein the page includes an instruction for

the medical device to perform a self-test, and wherein the medical device is

configured to perform the requested self-test in response to the instruction.

18. The method of Claim 16 wherein the page includes an instruction for

the medical device to send status information back to the remote monitoring service

and wherein the medical device is configured to obtain the status in response to the

instruction.

19. The method of Claim 16 wherein the page includes configuration

information to update the configuration of the medical device, and wherein the

medical device is configured to update its configuration in response to receiving the

configuration information.

20. The method of Claim 16 wherein the page includes software update

information to update software stored in the medical device, and wherein the medical

device is configured to update the software stored in the medical device in response -

to receiving the software update information.
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21. The method of Claim 16 wherein the medical device is further

configured to autonomously obtain medical device information and send a message

to the remote monitoring service using the two-way paging network, the message

including the medical device information, the medical device information including

status, self-test, or configuration information.

22. The method of Claim 16 wherein the medical device is a portable

defibrillator.

23. The method of Claim 16 further comprising determining a location of

the medical device using a global positioning system (GPS) module and providing

information indicative of the location of the medical device to the remote monitoring

service using the two~way paging network.

24. The method of Claim 16 wherein the medical device comprises a

smart subsystem, the smart subsystem including the two-way paging module, and

wherein the requested information is related to the status of the smart subsystem.

25. The method of Claim 24 wherein the smart subsystem comprises a

battery for providing power to the medical device.

26. The method of Claim 16 wherein the remote monitoring service is

configured to send a page to the medical device by communicating with the two—way

paging network through a data network.

27. The method of Claim 26 wherein the data network is an Internet.

28. The method of Claim 27 wherein the remote monitoring service is

configured to use an Internet service provider to communicate over the Internet.

29. A defibrillator comprising:

a power source;

a charging circuit coupled to the power source;

an energy storage device coupled to the charging circuit;

an output circuit coupled to the energy storage device;

a pair of electrodes coupled to the output circuit;

a two-way paging module; and

Page 469 of 858



Page 470 of 858

W0 00/79339 PCT/US00/13020
-13-

a controller having a memory coupled to the two-way paging module,

charging circuit and the output circuit, wherein the controller is configured to

selectively cause the charging circuit to transfer energy from the power source to the

energy storage device and to cause the output circuit to transfer energy from the

energy storage device to the electrodes, and

wherein the controller is further configured to operate the two-way paging

module to (i) receive a page from a remote monitoring service via a two—way paging

network, the page including a request for information from the medical device, and

(ii) send a message to the remote monitoring service via the two-way paging
network, the message including the requested information.

30. The defibrillator of Claim 29 wherein the page includes an instruction

for the defibrillator to perform a self—test, and wherein the defibrillator is configured

to perform the requested self-test in response to the instruction.

31. The defibrillator of Claim 29 wherein the page includes software

update information to update software stored in the defibrillator, and wherein the
defibrillator is configured to update the software stored in the defibrillator in

response to receiving the software update information.

32. The defibrillator of Claim 29 wherein the page includes an instruction

for the defibrillator to send status information back to the remote monitoring service
and wherein the defibrillator is configured to obtain the status in response to the

instruction.

33. The defibrillator of Claim 29 wherein the page includes configuration

information to update the configuration of the defibrillator, and wherein the

defibrillator is configured to update its configuration in response to receiving the

configuration information.

34. The defibrillator of Claim 29 wherein the defibrillator is further

configured to autonomously obtain defibrillator information and send a message to
the remote monitoring service using the two-way paging network, the message

including the defibrillator information, the defibrillator information including status,

self-test, or configuration information.
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35. The defibrillator of Claim 29 further comprising a global positioning

system (GPS) module coupled to the controller, wherein the controller and GPS

module are configured to provide the information indicative of the location of the

defibrillator to the remote monitoring service using the two-way paging network.

36. A defibrillator comprising:

a power source;

a charging circuit coupled to the power source;

an energy storage device coupled to the charging circuit;

an output circuit coupled to the energy storage device;

a pair of electrodes coupled to the output circuit;

a two-way paging module;

defibrillator control means for selectively causing the charging circuit to

transfer energy from the power source to the energy storage device and to cause the

output circuit to transfer energy from the energy storage device to the electrodes; and

pager module control means, coupled to the two-way paging module, for

receiving and processing a page from a remote monitoring service via a two-way

paging network, the page including a request for information from the medical

device, and for sending a message to the remote monitoring service via the two-way

paging network, the message including the requested information.

37. The defibrillator of Claim 36 wherein the page includes an instruction

for the defibrillator to perform a self-test, and wherein the defibrillator is configured

to perform the requested self-test in response to the instruction.

38. The defibrillator of Claim 36 wherein the page includes software

update information to update software stored in the defibrillator, and wherein the

defibrillator is configured to update the software stored in the defibrillator in

response to receiving the software update information.

39. The defibrillator of Claim 36 wherein the page includes an instruction

for the defibrillator to send status information back to the remote monitoring service

and wherein the defibrillator is configured to obtain the status in response to the

instruction. 3

40. The defibrillator of Claim 36 wherein the page includes configuration

information to update the configuration of the defibrillator, and wherein the
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defibrillator is configured to update its configuration in response to receiving the

configuration information.

41. The defibrillator of Claim 36 wherein the defibrillator is further

configured to autonomously obtain defibrillator information and send a message to

the remote monitoring service using the two-way paging network, the message

including the defibrillator information, the defibrillator information including status,

self-test, or configuration information.

42. The defibrillator of Claim 36 further comprising a global positioning

system (GPS) module coupled to the controller, wherein the controller and GPS

module are configured to provide the information indicative of the location of the

defibrillator to the remote monitoring service using the two~way paging network.  

43. The defibrillator of Claim 36 wherein a processor and a memory are

used to implement the defibrillator control means and pager module control means.
 

44. A communication circuit for use in conjunction with a medical device,

a two-way paging network and a remote monitoring service, the communication

device comprising:

a controller; and

a two-way paging circuit coupled to the controller,

wherein in response to a page from the remote monitoring service using the

two-way paging network, the page including a request for information from the

medical device, the communication device is configured to obtain the requested

information from the medical device and send a return message back to the remote

 
monitoring service using the two-way paging network, the return message including

the requested information.

45. The communication circuit of Claim 44, wherein the communication

circuit is in a separate unit external to the medical device, the separate unit being

configured to be selectively coupled to the medical device.

46. The communication circuit of Claim 45 further comprising a GPS

module coupled to the controller.  
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to control of

5 remote devices, and in particular, control of

remotely located electrical equipment, including but

not limited to, lighting systems.

Problems in the Art

Large area lighting systems are well known in

10 the art. They can take many different forms. From

baseball diamonds to playgrounds, to parking lots,

to golf courses; large area lighting systems are all

around in today's society.

In some instances, the lighting system is

15 turned on and off automatically by timers, photo

detectors, or other devices. This works reasonably

well if the lights are used on a regular schedule or

according to regularly repeating occurrences. In

other cases, employees, staff members, or other

20 persons must be hired or have the obligation to turn

on and off the lights, particularly if the lights

are used or needed only sporadically. Most of the

time the person maintaining the lights will have-to

take care of several keys for several lights. These  
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people usually travel back and forth between the

field and his/her home and even field to field

because the lighting is commonly used during non—

business hours. In the time it takes a staff member

to travel, the lights have been unnecessarily leftU!

on. Such a problem is further compounded when the

staff member is not informed that the lights are no

longer needed for a certain event. When the lights

are not turned off, this results in a waste of

10 energy. This waste usually results in a waste of

taxpayer‘s money. The waste of taxpayer money is

furthered by the presence of vandalism, which often

occurs to remote lighting systems.

An ancillary problem with manual control of

15 large area lighting systems is that the person in

charge normally must handle keys for the electrical

boxes or buildings in which the switches or breakers

are located to turn the lights on and off. Access

by the public at large to the switches is usually

20 blocked for safety, economic, and practical reasons.
 

Such keys must to carefully handles and be available

 
to control the lights. This can be cumbersome.

There has been some work done with computerized

control of electrical loads or systems. The

is Computerlcan have a database of instlructliiovns“that,lH”

could include turning a device on or off. The  
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computer could utilize its internal clock or other

Criteria to issue commands. However, such systems

generally require a dedicated computer to Control

each device or no more than several devices at a

5 location. Such systems also generally require

special interactive software developed for each

application. To change operation of the computer it

must be reprogrammed, or new software must be

installed. Either case requires significant time

10 and expense.

Some attempts at remote control have been made.

One example uses established paging systems as the

Carrier of instructions to remotely located devices

which are to be controlled. Paging systems are

15 attractive because they have Currently developed to

a point where they can carry a significant amount of

digital data instructions. However, they can be

somewhat costly, including communication costs.

The paging system could include a central

20 repository of instructions. Control of remote

devices based on the central repository is

accomplished by sending out paging messages with

control instructions carried therein to a paging

receiver at the remote device. While this can

25 eliminate many of the problems associated with other"l

methods of operating lighting systems, a major
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deficiency with paging systems presently exists. In

the United States, paging systems cover most densely

populated geographic areas. Most major—sized cities

have good coverage. However, coverage is lacking in

5 many other places. Of course, electrical devices,

including large area lighting systems, are not

limited to big cities. In fact, the need for remote

control of devices may be more urgent in less

densely populated areas. Thus, while paging systems

10 offer some promise, they simply will not work in

some areas because paging communications do not

reach those areas.

Furthermore, paging systems tend to be one-way

only, and therefore of limited capacity and options.

15 Two—way paging is presently only in development.

Digital paging systems are also in development, but

it is estimated that infrastructure for substantial

geographic coverage is several decades away.

Remote control of devices using DTMF signaling

20 is in use. An example is remote control of the

functions of an answering machine by pressing

different telephone keys. This can be accomplished

over regular or cellular phones. However, because

it involves establishing a telephone connection with

25 the remote device, it must use the voice channels.

This is not satisfactory. Voice channels are not
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always available. They can be unreliable. This

also involves the cost of using the voice channel

while communicating the instructions.

A wireless communications system with more

geographical coverage is the cellular telephone

system. It is attractive because of this broader

geographic coverage and its existent infra-

structure. Therefore, like the paging network,

capital costs of developing and installing a new

infrastructure could be avoided. It is also

attractive because it has a built—in confirmation

function. However, it is extremely limited in the

data that it can carry, especially out to remote

For
without invoking its voice channels.devices,

example, because of inherent limitation in the

present cellular communications protocol in the USA

it may be(Advanced Mobile Phone Service or AMPS),

able to carry only three digits of instructions in

each call via the last four digits on each cellular

phone's Mobile Identification Number (MIN), a ten

digit number in the form of a conventional telephone

abc—def—wxyz, where a,b,c,d,e,f,w,X,y,number; i.e.

and z are a single digit including and between 0 and

9, and where abc is the area code (three digits),

def is the identification of the local central.

for the land based telephoneswitching office (CTO)
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system (three digits), and wxyz is a four digit

identification for the phone (equivalent to the

“line” number in conventional phone systems). This

is well—known and widely documented.

5 Under Federal Communications Commission (FCC)

regulations, two cellular phone carriers for each

geographic area are each given 416 duplex voice

channels, and 21 control channels. Carrier l’s

channels are called the A channels and carrier 2's

10 channels are called the B channels. Forward control

channels (FOCC’s) are from the cell base station to

 
a cell phone; reverse control channels (RECC’s) are

from the phones to the base station. Under AMPS

protocol , up to three digits in the MIN can be

15 used for carrying data on the forward control

channels.

An advantage of using the control channels of  
AMPS is that the messages are cheap because they are

short and do not involve the voice channels. Also

20 the control channels are transmitted at higher power

than the voice channels, have better error

correction and better frequency use, and have less

traffic. Therefore, they are more reliable as a

communication link.

25 Therefore, current cellular telephone systems

and protocols (e.g. Advanced Mobile Phone System
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(AMPS) in North America; other similar analog

systems are NAMPS and ENAMPS) are simply

unacceptable because of the limitation of

information that could be included as instructions

5 or control in cellular calls.

To have meaningful control of remote devices
 

usually requires communication of more than three

digits of instructions. At a minimum, this

limitation would not allow an acceptable of level of

10 flexibility for many applications.

Also, the utilization of MINs to both serve to
 

instigate a cellular call and, with the same number,

effect an operation (e.g. turning lights on or off)

at a remote site is not indicated as a realistic use

15 of MINs or the cellular network.  
One example of a cellular telephony based

remote control system is that of Cellemetry of

Atlanta, Georgia. It provides the means of sending

short, telemetry—like messages over the cellular

20 telephone system. Examples include reporting (a)  
alarm panel status, (b) utility meter readings, (c)

 

vehicle and trailer location, and (d) vending

machine status. It does utilize the overhead

 
control channels (FOCC’s and RECC’s) of cellular

25 telephone systems to communicate the information.

However, its primary uses involve transmitting data

Page 491 of 858



Page 492 of 858

wo 01/03414 PCT/US00/18242

or information or status from remote locations to a

central location.

One specific example involves soft drink

vending machines. Reports can be communicated to a

5 central location regarding how much product has been

sold and/or how much money has been received and/or

how much change has been dispensed. Another example

involves turning off a machine or turning security

on at the machine. However, there is no known

10 ability with such systems to have individualized

schedules or control options at each remote device

that can be handled via the three digits of a

 

cellular control channel registration message sent

over the FOCC.

15 Such a system could use different MINS to set

and reset flags in a programmable logic controller

(PLC), for example, through a single input/output

port, but there is no known controlling of resistive

or inductive loads with MINs mapped in a PLC memory

20 to functions. There is no known instruction set

 
coded to MINs. The problem is one of availability

of MINS. If each remotely positioned PLC with a g

cellular radio were given ten instructions to which 1

it would respond, the cellular carrier would have to

25 provide ten unique and distinct MINS for each such

radio. If there were only two radios, only 20 MINS  
10
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would be needed. But one hundred radios would need

1000 MINS. One thousand radios would need ten

thousand MINs and so on. If there are any

meaningful number of remote devices to be controlled

5 (and remote radios), there would not be enough MINS

or the number of MINS per phone would have to be

restricted.

Essentially, cellular systems have wider

coverage geographically than paging systems, but

10 much more restricted data capacity. Therefore,

cellular systems are not indicated to be viable
 

candidates for flexible remote control of devices.

There is no known existing system that remotely

controls resistive or inductive electrical loads

15 according to a centralized schedule through the

cellular system control channels.  

The state of the art has not revealed a way of

solving the conflicting concerns of cost, capacity,

and coverage relative to centralized, automated

20 control of multiple remotely located electrical

devices. Therefore, there is a need for improvement
 

in the art.

 

11
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OBJECTS, FEATURES, AND ADVANTAGES OF THE

INVENTION

A principal object of the present invention is

therefore to provide an apparatus and method of

5 controlling remotely located devices, which improves

over or solves the problems and deficiencies in the

art .

Other objects, features, and advantages of the

present invention is to provide an apparatus and

10 method as above described which:

a)Is wireless.

tfl Does not require specialized lighting control

software or the need for distributed software or

 updates.

15 C) Facilitates low cost use of communications

networks (e.g. control channel of cellular,

Internet).

d)Does not require a dedicated PC at each

remote location.

20 e)Does not require a telephone line for each

remote location and eliminates expensive

 
installation of phone lines.

f)Does not require additional phone lines or

hard wiring,  
25 g)Reduces human time and the chance of human

GBIIOI‘ .

 
12
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h) Is cost effective.

i) Reduces staff legwork and time traveling from

location to location, before or after events.

j) Eliminates human resources, time, and cost to

physically travel to location(s) and manually

operate the remote devices.

k) Saves energy by operating the remote devices

only when they are needed.

1) Uses existing communications infrastructures

(e.g. Internet, telephone networks, cellular

networks).

nu Allows for centralized support services.

In Provides for easy training of end users

(operators, customers, and interested persons).

o) Optionally provides a confirmation sent for

each new schedule or change.

p) Is especially flexible for variable schedules

at multiple locations.

q)Saves time.

r)Saves money.

s) Can be predominately automated.

t).Allows for centralization of data yet

distribution of individualized control at each

remote device.

1m Reduces need to distribute and track multiple

sets of keys.

13
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V0 Is vandal resistant.

vw Has significant flexibility.

X) Is retrofittable.

5d Adapts to existing facilities, systems and

5 devices.

z) Is expandable and upgradeable.

aa) Is reliable.

bb) Does not tie up voice channels.

These and other objects, features, and

10 advantages of the present invention will become more

apparent with reference to the accompanying

specification and claims.

SUMMARY OF THE INVENTION

The present invention involves methods and

15 apparatus for controlling remote devices or systems.

The present invention details a way for a user to

control a plurality of functions at a remote device

or location by using the existent cellular telephone

system, a control center, and a remote equipment

20 controller at each remote device or system.

 
A control center is established, preferably

 

including a computer. An end user of a remote

device or system can Contact the control center,  

including via Internet, e—mail, phone, cell phone,

25 fax, or even mail, to request performance of

14
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operations by the remote device or system according

to a schedule. The control center stores the

schedule and assigns or codes the desired request to

one or more MINs (mobile identification numbers) of

5 a cellular telephone system. The MIN is a ten digit

number which correlates to a cellular phone number.

The control center is assigned a plurality of MIN's

assigned by a cellular carrier. The MIN's can be

designated with area codes that are not accessible

10 by common carriers. Therefore, a standard cellular

phone cannot be called using the MIN‘s assigned to

the central location.

The remote equipment controller includes a

processor with memory that is pre—programmed with

15 the authorized MINs and functions for the particular

remote device. The processor is operatively

connected to components that can effectuate a

function in the remote device upon appropriate

instruction from the processor. When the schedule
 

20 indicates an action should occur at the remote

device, the control center retrieves the MIN for the

function chosen by the user, and the MIN is sent to

the cellular provider. The cellular provider then

calls the MIN of the remote radio located on the

is remote or system. Once the radio receives the call‘

from the cellular provider, it passes all ten

15
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digits of the MIN to the processor (e.g. a PLC or

programmable logic controller). The processor uses

 a memory lookup table to map the digits (e.g. the , i

last three digits of the MIN) to a specific prev

5 programmed function. Once this function is located,

the processor then performs this function. Thus,

the remotely located device can be controlled, even

according to multiple instructions, by communication

through the very limited data headroom of the

10 control channel of a cellular telephone system.

Central control can utilize what is called a

 
gateway to the cellular network to communicate to  

the remote cellular radios and to store both the

schedules and the coded MINs.

15 As used herein, the terms “central control" or

“control central” refer sometimes to “central control”

alone and sometimes to “central control” and a dedicated

gateway to the cellular network. In other words, the

functions attributed to central control could be

20 performed with appropriate components completely at

central control, or some functions (e.g. storing of

database, use of database, interface with the cellular

network) could be delegated to another system, such as a

gateway system, as will be further discussed below.

M
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a diagrammatic overview of a system

according to a preferred embodiment of the

invention.

5 Figure 2 is a diagrammatic overview of how

instructions are communicated from a control center

(“Central Control") to a plurality of remote

devices.

Figure 3 is a diagrammatic overview of how

10 persons communicate with Central Control.

Figure 4 is a diagrammatic depiction of voice
 

and control channels relative to a cellular

transceiver.

Figure 5 is a simplified diagram illustrating

15 area code geographic coverage for the United States

according to a preferred embodiment of the

invention.

Figure 6 is a simplified diagram illustrating

local central switching office geographic coverage

 
20 for an area code of Figure 5.

Figure 7 is a simplified diagram illustrating
 

mobile identification number geographic relationship

for local central switching office coverage of  

Figure 6.

17
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Figure 8 is a diagrammatic depiction of the

system of Figure 1 with respect to a remotely

located lighting system for a ball field.

Figures 8B and 8C are an additional

Remote Equipment Controller of the lighting system

of Figure 8.

Figure 10 is a depiction of a lighting schedule

10 for the ball field of Figure 8.

Figure 11 is a depiction of a data table filled

 
out and placed in an REC or LCC to set forth which

contactors and relays control which zones of a

lighting system.

15 Figure 12 is a diagrammatic depiction of how

control instructions are sent and implemented at the

ball field.

Figures 13-15 are screen displays of a graphic user

interfaces for entering schedule information at a web

20 site, either of central control or a gateway. Figures 16—

21 are examples of forms used to collect data for

inclusion in the database used to control the remote

 
devices and to communicate with customers.

Figure 22 is a diagrammatical illustration of the

25 data structure of a schedule according to an embodiment

of the invention.

18

A Page 500 of 858



Page 501 of 858

wo 01/03414 PCT/US00/18242

Figure 23 is a diagrammatic depiction of a

communication according to an embodiment of the

invention.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

5 To assist in a better understanding of the

invention, a detailed description of a preferred

embodiment will now then be set forth. It is to be

understood that this describes but one specific form

of the invention can take, and that others are

10 possible. Appended drawings will be referred to as

description.

A brief overview of the preferred embodiment in

the particular environment for this example of the

invention will be given. A specific description of

15 the structure or physical components of the

 preferred embodiment will follow. Thereafter, a

discussion of how the structure functions in its

working environment will be set forth. Finally,

operational matters and features, as well as

20 alternative embodiments, will be discussed.

OVERVIEW

This embodiment will be discussed in the

context of remotely controlling lighting systems at

a number of remote locations. However, it is to be

 
25 understood that the invention can be applied in a

 
N
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variety of ways to a variety of remotely located

equipment.

The general concept of a system according to

the preferred embodiment is illustrated in Figure 1.

5 What will be called Central Control 10 includes a

Computer having a significant amount of memory and

processing power. A plurality of lighting systems

12, located remotely from Central Control 10, each

include what will be called a Remote Equipment

 
10 Controller (REC) 14 which includes components that

can turn lights 16 for each ballfield 18 on or off.  
REC 14 further includes a cellular phone or radio

20.

As shown in Figures 1 and 8C, Central Control

15 10 is in communication with a dedicated gateway

system 22 (DGW), which in turn is in communication

with the Intersystem Signaled Network (ISN IS—41) 24

that interlinks all the cellular phone systems in  
the U.S.

20 Central Control 10 and/or gateway system 22

includes a database of on—off schedules 11 for each

lighting system 12. At the appropriate times,

software and equipment at Central Control 10 (or

gateway 22) instigates a call to the appropriate

25 radio 20. As will be discussed in more detail

below, through this procedure REC 14 can be

20
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instructed to turn the corresponding lighting

systems 12 on or off, according to schedule. Thus,

control of all the remotely located lighting systems

can be accomplished from a central location, in a

wireless manner to wherever cellular communicationsU:

can reach (which is almost the entire U.S.), and in

an automated, labor~saving, cost—effective fashion.

As further illustrated in Figure 1, the system

could also allow input from what will be called

10 customers 26 and interested persons 28. Examples of

customers are municipal park and recreation

 
departments, school districts, and athletic

associations. Interested persons can be athletes,

parents, or fans of athletic teams using ball fields

15 18, and thus interested in game times and locations.

Customers/interested persons 26/28, through

’conventional means such as personal computers, can

access Central Control 10 through Internet 30.
 

Schedules and other information regarding the games

20 or use of ballfields 18 would be available to

authorized persons. Additionally, authorized

persons could communicate changes to schedules 18,

post messages, or submit other information to

Central Control 10, so that schedules 18 or other

25 important information could be kept current.

E
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By referring briefly to Figure 8, a personal l

computer 32, phone 34 or fax 36 could be used by

customers 26 to transfer information to Central 3

Control 10 which then instructs the REC’s 14

5 accordingly over the cellular network.

The personal computer, phone or fax (or other

communication method) transfers to Central Control

10 information concerning functions the customer

wishes to perform at the remote lighting system 12.

10 Central Control 10 matches the request of the

customer with a cell phone 20 MIN and then sends it

to the REC 14. The REC 14 receives the MIN;

interprets this as a function and controls the
 

15 Such a system can be used for a variety of

different purposes. Examples are lights at baseball

fields, parks, golf courses, swimming pools, parks  
and bike trails. Other examples are possible.

APPARATUS

20 Schedules  
As explained above, customers 26 can utilize

input devices such as PC's 32 (e.g. e—mail),  

telephones 34 or facsimile machines 36 to send in or
 

make changes to schedules 11. These are all

22
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conventional components widely available to the

public.

For example, Figures 16-21 illustrate examples

of forms that could be given to customers or

5 interested persons. The filled~out forms would be

returned to Central Control 10.

The input from customers 26 could be

processed by employees at Central Control 10, and

then entered into a database of schedules ll.

10 For example, Figure 16 asks the customer for

identification information, security information

(section 1), how to Contact them either by email or

fax (section 2), non—recurring lighting ON or OFF  

for each lighting zone (section 3), and recurring

15 lighting ON and OFF functions for each zone,

including date (section 4). The customer fills this

in and faxes, emails, mails, or otherwise gets this

to Central Control 10.

Figure 17 provides a form so that information

20 about how the relays are wired can be compiled for

entry into the database.

Figure 18 provides a form so that information

regarding customers can be compiled and entered into

the database to keep track of end users of the

25 lights and make monthly reports to the customers

regarding light usage, etc.

23
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Figure 19 describes the facility itself as well

as the time zone and whether daylight savings time

applies. The database needs this because it is

keyed to Greenwich Mean Time. l

5 Figure 20 compiles information about the E
facility owner or authorized agent(s) so that only

authorized individuals can send scheduling

information to Control Central. It also allows

verification of a schedule or schedule change by

10 Control Central.

Figure 21 is an additional form to compile

information about the user of the lights or the

facility being lighted.
 

Figures l3—15 are examples of graphic user
 

15 interfaces or screen displays for accessing and

entering scheduling and other information into the

database. Figure 13 shows that access preferably is

password protected. Figure 14 shows that a variety

of options could exist relative to use of the

20 database, including entry of or changing of

schedules (see button labeled “Output Control”).
 

Figure 15 shows a web site screen after

selecting “Output Control” on Figure 14. Central

Control would enter a MIN of a radio 20 in “Unit

25 Number”.llIt immediate override (see Fimmediate

Control”) of an existing schedule is required (e.g.

24
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if a customer has just called Central Control and

asked to turn on lights currently to off according

to the existing schedule), Central Control could

override the existing schedule right then for any of

5 the relays/contactors 1-8 for that lighting system.

The “Schedule” section of Figure 15 allows

Central Control to enter the schedule for each

relay/contactor (Op 1 to OP 8) for that lighting %

system, including which days of the week and which

10 months of the year. The “once” column is for

single, non—recurring events (from section 3 of  

Figure 16). Otherwise, the schedule will recur

(from section 4 of Figure 16). Changes can also be

made to the schedule.  
15 fnternet

Through standard e—mail, customers can send

schedule requests to Central Control 10 over the

Internet, and optionally get confirmations back the

same way. An advantage of use of Internet 30 is

20 increasing availability to the public, including at

their homes, and its availability almost anywhere

 
and anytime, but with no or limited communications

cost.

Internet 30 could also be used to communicate  
25 between Central Control 10 and gateway 22. The

25
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gateway provider could set up and maintain a web

site with appropriate user interface and security

for these purposes. There is no need for special

distributed software to customers 26 or interested

5 persons 28, or the need for dedicated computers at  
ballfields 18. See Figures 13-15.

Central Control

Central Control 10 (in this example via gateway

22) performs a variety of functions. The functions  
10 can be as diverse and detailed as desired. For

 

example, control central sends messages over

cellular network 24 to the REC’s 14. It also can

send confirmations that scheduling information has

been entered, that a scheduling function has been

15 performed, that a schedule change has been made,

etc. to customers 26 via e~mail or fax.

Employees at Central Control 10 review and

properly format schedules and deal with scheduling
 

conflicts or other problems. Control central

20 includes a computer (e.g. Dell Computer Corporation

PowerEdge Server) with firmware and appropriate

software secure from users. A database is

maintained to store the scheduling information.

26
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Communications

To better understand the system of the

preferred embodiment, the communications between the

components of the system must be understood.

5 Figures 2-7 illustrate the basic communications

concepts.

The system relies on the ability to reach a

variety of remote locations in a wireless manner by

relying on the cellular phone network. Figure 2

10 illustrates this in more detail. Control central 10 g

is located in State C, City 1. In this example,

there are seven lighting systems (numbered 12-1, 12-

2, 12-3, 12-4, 12-5, 12-6, and 12-7) to be remotely  

controlled by control central 10. Lighting systems

15 12-1, 12-2, 12-3 are located in State A, City 1.  
Lighting systems 12-4 and 12-5 are located in the

same State A, but in City 2. Lighting systems 12-6‘

and 12-7 are located in a different State C, and

City 1 in State C.

20 City 1 of State A has a cellular carrier C1

that covers City 1 of State A with cells C1-1, C1-2,

C1-3, and Cl-4. Cellular communications to those

cells is controlled by Mobile Telephone Switching

Office 40-C1. Carrier C2 covers City 2 of State A

 
25 with cells C2-1 to C2-7, which are controlled by

MTSO 40-C2. Carrier C3 covers City 3 of State B  

27
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with cells C3-1 to C3—3, which are controlled by

MTSO 40~C3.

Intersystem signaling network (IS-41) — g
connects all Internet carriers ?

Central Control 10 is located in still a third

State, namely State C, in City 4. As is well-known

in the art, Central Control 10 (Via gateway 22) can

communicate with any of the cells of cellular

10 systems C1, C2, or C3 by using conventional land~

line telephone gear and dialing up a cellular phone

in any of those geographic areas. A high speed
 

dedicated connection (SS7) between Central Control

10/gateway 22 and the IS—4l signaling network 24 can

15 be made. A backup dial—up modem connection can be

available. Cellular systems C1, C2, and C3 are

hooked up by high speed dedicated connections to the

intersystem signaling network (IS—4l) 24 that  
connects all cellular carriers. Thus, even though

20 Central Control 10 or gateway 22 is in one City in a

first State and a lighting system 12 for a ballfield

18 in another City in another State, communication

can be made if the ballfield City is covered by a

cellular system.

28
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Cellular carriers

As is further well—known in the art, each cell

of each cellular system has a base station 42 which

includes a transceiver 44 and an antenna 46 (see

5 Figure 4). The MTSO 40 associated with each

collection of cells communicates with any of the

base stations 42 in its system (via land—line or

wireless). The base stations then communicate in a

wireless fashion to the cell phones 20.

10 Mobile Telephone Switching Office (MTSO),  
sometimes referred to as an MSC, is established by

each cellular carrier in each city or for each

collection of cells. It is like a CTO (central

telephone office) of conventional land~line phone

15 systems in that it coordinates calls to and from

phones in the area which is covers. The MTSO also

connects its cells to the conventional land line

telephone system and controls the base station in

each of its cells.  
20 This wireless ability, along with the existing

infrastructure illustrated in Figure 2, allows

Central Control 10 (via gateway 22) to communicate

with remotely located REC's 14 without the huge

capital investment of creating a new infrastructure,

25 or laying dedicated land—lines to each REC;
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Conventional phone system

The conventional land—line telephone system 22

utilizes central telephone switching offices or

CTO's distributed around the country, one for each

5 area code. Communications can go into the

conventional telephone system at various times.

This is illustrated in Figure 3. If a customer

26 wishes to communicate with Central Control 10,

one way is via a land line call (either voice or

 
10 fax). Other ways are Via a cell call (which could

 in part involve land line telephone), or Via e—mail

(again usually by Internet 30). It is even possible

for a customer to make a personal visit to Central

Control 10 to seek or convey information.

15 Cellular phone or radio

Cell phones 20, also referred to as radios 20,

are conventional cellular radios. An example is an

Ericsson TXR module AMl0 AMPS cellular radio

(cellular receiver). Such components are relatively

20 small (roughly 2" W by 4" L by 1/2" D), are durable

(mostly solid~state), and relatively inexpensive.

The mechanism to send a part of the MIN from

radio 20 to PLC 50 is as follows. An AT modem

command (industry standard) emulates modem

25 communication protocol and allows radio 20 to talk

30
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to PLC 50 through a serial data port. The

communication is full handshake, full duplex and

approximately 2400 baud.

AMPS Communication Protocol

5 As previously discussed, a significant aspect

of AMPS cellular communication is the precise way in

which cellular calls are routed. It is important to

an understanding of the present invention, to

understand this.

10 Figure 4 illustrates one cellular radio 20 in

cell Cl—l of cellular system Cl. Base station 42 of

cell C1~l services radio 20 and is connected to MTSO

40~Cl of system Cl, which in turn is connected to

the IS—4l intersystem network 24.

 
15 MTSO 24, through base station 42, communicates

with radio 20 as follows. Forward control channel  
FOCC and reverse control channel RECC allow the base

station 42 and the radio 20 respectively to

communicate call initiation information and perform

20 other functions. Forward voice channel FOVC and

reverse voice channel REVC carry the voice messages

(audio) to and from radios 20.

Conventionally, use of the FOCC and RECC are

for very short times and traffic over'these channels

25 is not as high as the voice channels, where the real
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voice communication occurs. Conventionally, FOCC

and RBCC are primarily used to register radio 20 to

enable it to receive or make a call.

As described earlier, because FOCC and RECC are

5 primarily used in this manner, and because of the

AMPS protocols, the amount of data communicated over

these control channels is limited. Specifically,

information on the FOCC when initiating a remote

call to radio 20 is limited to essentially the MIN,

10 that is, ten digits in the abc—efg—wxyz format

described above. To reach radio 20, the first six

digits can not be altered. The first three (abc)

are the area code for the call, directing the call

to the general geographic area of the home cellular

15 system for the cellular radio 20. The next three

(efg) are the local CTO number, a further

geographical narrowing. The final four digits of

the MIN (wxyz) are an identification number for the

specific radio 20 so that the call knows which radio

20 it is supposed to be directed to.

If the MIN sent out by the caller matches with

the MIN of the called radio 20, the cellular system

assigns the frequencies for the voice channels FOVC

and REVC, the duplex communication can begin. Prior

25 to that assignment of a voice channel, all of the
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signaling is accomplished solely over the IS~4l’s

FOCC and RECC.

Thus, in the instance of Figure 4, if cellular

radio 20 has the MIN of 080-377-4000, a call from

5 Central Control 10 (via gateway 22) would involve

dialing that number. The MIN would be carried over

IS~4l (reference numeral 24). As is well—known in

the art so that it will not be described in detail

here, the IS—41 network 24 is able to discern the

10 "home" cellular system for that MIN, but also can

 
discern where the radio 20 matching the MIN is

 currently at geographically (because radio 20

periodically sends out its MIN and lets the

intracellular network know where its at).

15 Thus, the registration process that is used by

the cellular telephone system to prepare for a call

to a cellular phone is used here. What is sometimes

actually referred to as a “page” is made through the  
cellular network to the cellular phone being called.

20 The cell phone must tell the cellular system that it

is on and ready. The cellular network notifies the

entire USA of this (or more accurately, notifies all

geographic areas covered by the IS—4l intersystem

network). The cell phone scans for the strongest

25 FOCC to get to nearest base station and sends its

MID/ESN/and home system SID (all goes to the

33
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relevant MTSO). The cell phone is registered with

local cellular system if everything checks out.

If the home cellular system validates the MIN,

the call is registered and is ready to commence. In

UV this example, the radio having the MIN of O80—377—

4000 would receive its MIN over the FOCC. This

registration process, taking only hundreds of

milliseconds, is essentially a “page” which lets the

nationwide intra cellular network 26 know that

10 remote phone 20 has come on—line. It is important

 
to note that over the FOCC, only the ten digit MIN

is sent to radio 20. In the forward direction (over

 
FOCC from base 42 to radio 20), only three digits of

the MIN are available to carry information.

15 Radio 20 sends the ten digit MIN as well as a

32 bit Electronic Security Number or ESN over the

IRECC, and therefore only from radio 20 back to base

station 42. Thus, the 32 bits are not available in

the forward direction for instructions to REC 14.

20 Other information may be sent over the forward or

reverse control channels (e.g. home system ID), but

such does not change the basic fact that the only

"data" so to speak that might be carried over the

FOCC (base 42 to radio 20) in the MIN is the last

25 three digits of the MIN. For reasons dictated by

the AMPS protocol, only the last three digits are
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potentially utilizable for carrying data or

instructions.

Therefore, as discussed above, one would be

deterred from looking to the AMPS limitation of

5 three possible digits in the FOCC, if one were

looking for a way to send digital instructions.

 
However, it is in this very environment that the

preferred embodiment functions.

As shown in Figure 4, radio 20 according to the

10 preferred embodiment is given anywhere from one to a

substantial plurality of MIN's to which it will

respond. Taking again the example of a MIN in the

form of O80~377—4000, Figure 5 shows how the USA for

example, is divided up into a plurality of area

15 codes 080 through 087. A call from Central Control

10 to O80~377~4000 would route the call to the 080

area code, here illustrated to be in the Northwest

part of the United States.

Figure 6 illustrates that the geographic extent

20 of area code 080 is sub—divided into a plurality of

regions 370 to 377, each serviced by a CTO 38. Each

region is identified by the three digit number and

therefore in this example the call is routed to CTO

identified by "377".

25 Figure 7 illustrates that CTO 377 would provide

the MIN to the appropriate MTSO 40, which would
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track down the cell (here C1—1) receiving the

strongest signal or vise Versa relative to the radio

with the MIN O80—377~4000, and sends the MIN over

the FOCC at base station 42 in cell Cl—l, to that

5 radio 20. Thus, radio 20 , responding to this

called number or MIN, is found in msecs over the

cellular network control channels.

Gateway

In one embodiment of the invention, a third

10 party administrator (in cooperation with input from

Central Control 10) could be used to control the

calling to cellular radios 20. The third party

could also obtain proprietary area codes, CTO

numbers, and phone IDs unavailable to other persons

15 or companies. This would ensure that no accidental

or intentional but unauthorized caller could send

calls in the system of the invention.

The third party would effectively function like

an MTSO, but have a proprietary control office for

20 the cell phones in the system. By appropriate

controls and software, the third party could

restrict any outgoing calls in case an MIN and/or

MIN/ESN is poached.

Furthermore; the third party could send 8. .m

25 cancellation messages after a certain time for each
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paging to free up space and capacity over the

cellular control channels.

Information could be sent to the third party

from the Internet, any intranet, or land—line. This

5 third party, called a "gateway" between Central

Control and the regular cellular system, would

essentially act as a “home” cellular system or MTSO

for all cellular phones associated with the

preferred embodiment. Therefore, all those cell

10 phones would essentially be roaming the cellular

intersystem network. The gateway would place a

 
"call" to a roamer cell phone via its special MTSO

programmed to accept the special MIN’s.

An example of such a third party gateway is

15 Cellemetry of Atlanta, Georgia. In their system,  

the MTSO can be programmed with up to ten MIN's per

cellular radio. Higher numbers of MIN's per phone

are possible.

Figures 13-15 show how the gateway system could

20 be accessed by Central Control, and how scheduling

and other relevant information can be provided form

Central Control 10 to gateway 22 via a private ,

secure location in the gateway website.
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Remote Equipment Controller or REC

In this embodiment, communications hardware,

software, and networks have been described which

allow Central Control to use the quick, low cost

5 control channels of the AMPS cellular telephone

protocol to Contact a plurality of remote cell

phones using existing infrastructure. Use of this

communication to affect a function at a remote

lighting system 12 involves utilization of a remote

10 equipment controller or REC 14, which will now be

described in more detail.

 By referring to Figures 8 and 9, the REC 14 can

be seen in one form. For lighting systems,  

particularly outdoor systems, REC 14 can be

15 contained in a lighting contractor cabinet or an LCC  
48 (e.g. NEMA 4X enclosure—fiberglass (indoor) or

aluminum (outdoor), 16” (H) x 14” (W) X 6.25” (D)),

fully assembled and factory tested. The LCC could  
be separate.

20 Major components of REC 14, in addition to
 

cellular radio 20, include controller 50 (e.g. a

PLC), relay board 52 and power supply 56. The
 

contactors and fuses/breakers could be in the LCC.

 Relevant characteristics of these components are set

25 forth below.
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Controller 50 can be a 87C52 from Intel

Corporation. It includes non~volatile memory into

which a database is pre—programmed. Authorized

MIN‘s for radio 20 are mapped to instructions in the

5 database. The instructions are then carried out by

PLC 50 by sending electrical instructions to other

component(s) of REC 14. When a call is made to REC

14 using a MIN to which REC 14 responds, controller

50 (via appropriate connection to radio 20) is given

10 the authorized MIN and thus can map the MIN to its

stored instruction set for that REC 14. Non-

volatile memory retains information even in power

outages or brown—outs.

Multiple (e.g. eight) output relays are used

15 on relay board 52 to control electrical loads such

as conventional lighting contactors

Multiple lighting contactors 54 (e.g. six

Siemans Sirius 3R series individual Form C contacts,

hermetically sealed maximum 7.5 amp at 120 VAC)) are

20 controlled by the relays of board 52. By this

method, the very high voltage/current needed by the

high—powered lights (e.g. 1500 Watt Metal Halide

lamps), can be turned off or on by much lower

voltages/currents.

25 Optionally, multiple (e.g. eight) three-

position selector switches (Off~On—Auto or OOA,
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Make—Before—Break or MBB) could be included in REC

14 or LCC or a separate enclosure for convenient

access. They could be door mounted, with one red

pilot light for each DOA switch. The function of

5 these switches will be discussed below.

Electrical power could be delivered through a

 
duplex receptacle - 120 VAC (for field service

tools). Primary and secondary fusing as well as

terminal blocks could be used for this incoming

10 power, load wiring and REC control. The input power

supply (e.g. 115 VAC (+/— 10%)) can have replaceable
 

fuse and transient protection. All internal devices

are widely available. Some could be DIN rail

mounted for easy replacement. Approvals and

15 standards include UL 9l6—energy management system

for the REC, and FCC part 15 for a Class A device.

REC 14 includes separate line voltage Off—On—

Auto switches (OOA) for each control circuit. New

installations are pre—engineered and factory

20 assembled which includes all necessary contactors,

OOA switches and control transformer, fuse blocks ,

and terminal strips. REC 14 allows manual control

of high voltage 3 phase sports lighting or automatic

Control from the REC.

40

Page 522 of 858



Page 523 of 858

WO 01/03414 ‘ PCT/US00/18242

REC 14 could include a short mast, noise free,

high impact durable antenna (when unit is mounted

outside) or a standard whip antenna for inside.

Optionally an internal heater with regulating

5 thermostat could be factory installed (recommended

where outside temperature drops below 15 degrees

F.).

REC 14 can be pre-wired, fully tested wiring

harness between relays and lighting contactors.

10 Plug—in screw terminals accommodate up to No. 14 AWG

wire . It can have snap—in electronic circuit

boards with built in test buttons to verify

operation ability to test the unit with a direct

page or by a portable computer connected through a

15 serial communication port.

 
OPERATION

The present system first requires input from

the customer as to an on/off schedule for the  
customer's lights. As discussed previously, this

20 information can come into Central Control 10 in a

number of different ways and from almost anywhere.

Figure 10 illustrates a schedule for the

hypothetical Twin Peaks Park District of State A,

City 1.‘ Five different lighting zones are to be

25 controlled, one being simply security lights. ON
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and OFF times are formatted by the customer or

Central Control 10 in a fashion that can be entered

into the Central Control database.

Figure 11 illustrates some of the additional

5 information that would be pre—programmed into that

database. Details about the relays and contactors

 
in the REC 14 for the lights in each lighting zone  

are pre—known and in the database. A default

schedule could optionally be entered.

10 Central Control’s computer therefore knows when

to turn each lighting zone on and off. The customer

sets the schedule.

Alternatively, the authorized customer can

enter or change on/off times. A template such as

15 Figure 10 or 11 could be used to enter a new ON/Off

 
schedule or to review or modify a current schedule.

As shown in Figure 8, the user of the system

can send information regarding instructions at a

remote lighting facility via the Internet, e—mail, a

20 cellular telephone call, or even a standard call.

when this information is received at the central

location, the user's request will be identified and

matched to instructions contained in the PLC at the

remote equipment controller. The instructions

25 contained in the remote equipment controller can be
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standard instructions or can be personalized through

each user.

The central location will have a plurality of

mobile identification numbers designated from a

cellular carrier. This cellular carrier will haveU1

access to area codes outside of the common carrier

accessibility. Therefore, a standard cellular or

standard telephone could not be called using the

system. Figure 3 details an exemplary hypothetical

10 list of possible MIN numbers designated to the

central location for a specific user.

The cellular telephone system has been split up

into an "A" channel and a "B" channels. All

receivers can listen to only one channel, A or B, at

 
15 any given time. Also, a radio can respond to "even"

or "odd" MINS but not both. Therefore, looking at

Figure 3 the representation of 080-377-4000 ("even"  
MIN) would represent the same function as O80-377~

4001 ("odd" MIN). They are mapped to the same

20 function.  
By referring to Figure 12, most MIN’s are

assigned from a cellular provider a plurality of

mobile identification numbers to achieve a plurality

of functions. The cellular provider will have

 25 access to area codes not accessible to common

carriers. These assigned mobile identification
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numbers can range from a plurality of last four

digits in an area code to a plurality of office

codes and available last four digits inside those

codes.

5 PLC 50 can be pre—programmed with desired

functions. PLC 50 contains the memory map where the

functions are stored. Each memory location inside

the memory map directly maps to a respective MIN

number. By referring to Figure 12, a remote

10 equipment controller (REC 14) or wireless remote

lighting controller receives the MIN from the

cellular provider. REC 14 is normally collocated

with the lighting system.

Referring to Figure 8, Control Central receives

15 information via the Internet or telephone from the

 

customer location. This information is then

translated to a respective function or MIN number

and transferred to the cellular provider.

Central Control 10 places a call which goes to

20 that carrier's computer (MTSO). It checks where the

remote radio 20 is (if in its “HOME” area, the

carrier's computer knows because of registration

process). If radio 20 is in a “VISITING” area, the

intracellular network finds and then knows where it

25 is at. The carrier sends a MIN to the location of a
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nearby antenna, which broadcasts the MIN and rings

radio 20.

Once the mobile identification number for the

5 obtained, the number is then sent to the cellular

provider that has assigned the MIN‘s to the central

location office. Referring to Figure 8, the

cellular provider then sends this information to

either a satellite (or an antenna, through broadcast

10 or hardwire), inside of the cell where the remote

equipment controller is located. The MIN is then

sent to the phone via the control channel of

standard cellular telephone usage.

A control channel only carries data. By using

15 the control channel there is no interference with

the voice channel.

Radio 20 essentially listens for its number and

acts according to logic at REC 14. REC 14 receives

and stores messages. It looks at the MIN received

20 at radio 20, in the form “abc—def—wxyz”, where abc =

area code (proprietary to gateway so no one else can

interface with the functioning of these

communications), def = CTO number, wxyz = w0OO to

w999; giving possibly up to 1000 instructions. It

25 automatically turns the lights on or off per user
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schedule. It is thus remotely controlled by a i

cellular signal. V

Referring to Figure 9, when the remote

equipment controller receives the MIN via cellular

5 radio 20, the remote equipment controller will

decode the last three digits of the MIN. The PLC

 
will then take these three digits and memory map

them to a location containing the function desired

to be performed at the remote lighting system. When

10 that function has been found, the PLC then sends

confirmation back to Central Control and the  
function is performed.

Looking at Figures 12 and 13, there is a

possibility for a plurality of functions. In the

15 example of Figure 3 there could be hundreds of

functions. There may be more in the future.

Thus, by this method the schedule for each

lighting system is automatically accomplished by

Central Control sending out pages through the

20 control channels of the cellular phone network to

appropriate REC’s at appropriate times.

The primary MIN “wakes up” radio 20, or in other

words, lets radio 20 know that an instruction will follow

shortly (within a pre-selected time—e.g. 60 seconds).

25 The gateway codes a plurality of what will be called

“secondary MINs" to a plurality of functions to be
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carried out by REC 14, and stores those secondary MINS in

the gateway database. The gateway continuously scans

(e.g. every minute) the schedules in the database. é

Whenever the schedule for a particular zone of lights

5 indicates that an action time approaches for that zone of

 
lights, the gateway encodes a MIN based on the current

state of the relays for the particular REC involved and

then fires off that secondary MIN into the IS—4l

signaling network [with appropriate routing so that it

10 will be transported to the appropriate radio 20.

Radio 20 receives the secondary MIN, and passes all

digits of the MIN to PLC 50. The pre—programmed map in

PLC 50 decodes the last three digits Xyz and generates

 
the appropriate control signal to the appropriate

15 relay(s) to either turn that zone of lights ON or OFF,

depending on the schedule.

In practice, each relay is activated or deactivated

by relatively low voltage but controls whether the high

voltage needed by a bank of sports lights, for example,

20 is supplied to the lights to turn them ON and operate

them. Each individual relay or group of relays is

controlled by one or more MINS; one set of MINs to turn

the relay(s) ON; one set to turn the relay(s) OFF.

Therefore, if the schedule requires that substantial

25 sized area to be lit (i.e. which requires several banks

 
or zones of lights to turn on), more than one relay must
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be controlled at the scheduled time.

must send a "primary" MIN first, to

PCT/US00/18242

Multiple MINs can

not be sent to a single radio 20 in parallel; the gateway

“wake up” or "alert"

radio 20 and then send a "secondary" MIN to perform a

control function. The gateway waits for a predetermined

time (e.g. approx. 60 seconds), and then sends another

“wake up" primary MIN followed by a secondary MIN to

perform other control or scheduling function, and so on

until all necessary scheduling functions have been

specified. The gateway must therefore initiate the whole

procedure far enough ahead of the scheduled time for use

of the field so that all lights are on at that time.

The gateway knows which radio 20 was just woken and

knows which instruction it needs to send to that radio

20. Therefore, the secondary MINS do not have to be

unique for each radio 20. This allows for many less

proprietary MINs to be obtained (MIN reuse). It can also

allow for a standard MIN set to be created regardless of

what radio 20 is involved. The gateway locks any other

message from going to a waken up radio 20 until either a

secondary MIN is received and a confirmation is sent back

or a set period of time expires (the radio “times out”).

The back end software at the gateway essentially

operates according to the following flow chart:

Scan database on request or every set amount of time.

Look for schedules whose time is up for transmission.
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Encode secondary MIN based on an action to be performed

for each REC related to each schedule up for

transmission.

Send Primary MIN to relevant radio to wake it up.

5 Follow Primary MIN with the encoded secondary MIN to the

radios.

The gateway can use a UNIX or Windows NT based

computer. The Webserver (e.g. Microsoft Internet

Information Server or Apache) can run on Windows NT or

10 Unix. The website of the gateway can be programmed in a

combination of Java, HTML, Microsoft SQL, Delphi, and

 
Perl languages. The database can be programmed in

Microsoft SQL, Oracle, or Progress.

It is possible for feedback to be generated by the

15 REC and sent back to the gateway. As discussed above,

the reverse control channels have the advantage of

 
carrying the 32 bit ESN as well as the MIN. By

appropriate programming of radio 20 and PLC 50, the ESN

can be masked and replaced with data. In the present  
20 embodiment, 8 bits are used to tell the gateway such

things as (a) instruction received and executed or (b)

instruction received but not understood. If radio 20

wakes up with the primary MIN but does not receive a

secondary MIN within a set period of time, PLC 50 can

25 execute a “time out" function on its own, and could
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indicate this over the 8 bit message masked over a part

of the ESN.

In any of the above cases, the gateway would receive

and decipher the 32-bit return message from the REC. The

5 gateway could then send a communication in any of a

variety of forms to Central Control so that Central

Control knows what occurred. Central Control in turn

could communicate in any of a variety of ways with its

customers.

10 Because of the 32 bits in the ESN, a return

 
message to the gateway could include other

information. Examples are: what the signal

strength was of the received instruction, how many  
times radio 20 had to be paged before it sent a

15 confirm back to the gateway, the identity of the

switch that the antenna connected to, and status

 codes; such as whether the function was completed or

not.

OPTIONS, ALTERNATIVES, FEATURES  
20 The included preferred embodiment is given by

way of example only, and not by way of limitation to

the invention, which is solely described by the

claims herein. Variations obvious to one skilled in  
the art will be included with the invention defined

25 by the claims.
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One option of the system is to confirm the

carrying out of the schedules to the customer. As

shown in Figure 3, a customer can be notified via

email or fax that the schedule has been entered into ;

5 Central Control and/or carried out at the customer's

lighting systems.

Some other options are as follows. There may

be times were the lights need to be turned on or off

outside the established schedule in the database at

10 Central Control. For example, there may be a need

to turn lights ON early (for a pre~game test or

unscheduled event) or keep lights ON longer (if a

game is running later than planned) or turn lights

OFF early (game canceled or cut short, bad weather).

15 One override method one is a telephone

override. It works in this manner: customer will

call a toll—free number and speak with a Control

Central staff person. That person will validate the

customer's PIN against the central database and

20 enter the requested changes on the customer's

behalf. In the case of trying to extend the ON

time, users need to call at least 15 minutes before

 
scheduled OFF time to ensure that the new messages

will be received by the REC 14 before the automatic

25 OFF time. Another override method two involves the

use of the Off/On/Auto (OOA) switches previously
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described. Each REC will have individual OOA

switches for each control zone. The REC will

operate automatically when the OOA is in the AUTO

position. In the ON position the lights will remain

5 ON until the OOA switch is changed to OFF or back to

AUTO.

Another option is to assign more than one MIN

to a cell radio 20. One line (the first MIN) is

rung, then the calling phone hangs up. The PLC

10 could go into wait loop where stop and listen (the

PLC is alerted). If a call is received on any of

 
other nine lines (e.g. nine) within a period of

seconds (e.g. 30) then PLC 50 knows to do function

1; if line 2, function 2; m; if line 9, ....", function

15 8.

During a power failure, relays go to their

default state (i.e. NO or NC). After normal power

returns, the REC unit will auto~restart and resume

normal operation. PLC 50 remembers the last state

20 and schedule of the relays prior to power loss and

restores them to the appropriate state upon

resumption of power.

The simplest use of the system according to the

preferred embodiment, is to simply initiate the

25 cellular page to remote radio 20. The PLC

associated with that radio 20 reads the MIN that is
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attempted to be paged by Central Control 10, and in

particular, reads the last three digits of the MIN.

Once the page is decoded, the PLC simply turns the

lights on or off.

5 As is known in the art, if there is a need to

send data back to Central Control from the REC, one

might be able to use the 32 bit ESN in reverse

control channel communications from radio to control

central. This would allow up to 32 bits of

10 information to be sent back for remote monitoring

and status information. The ESN could be “masked

out” by the gateway company. It can also be

reprogrammed on the fly in the field.

Some examples of remote monitoring over the

15 reverse control channel, as opposed to remote

control over the forward control channel are as

follows:

a)Measurement

b)Poll information

20 cfl Monitor, use thresholds, if exceeded, let us

know

d)Alarm monitoring

e)Security alarms

f)On—demand status

25 g) “Location/GPS

In Track mobile equipment
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i)Motion detectors or sensors 1

j) Can override PLC if game too long.

k)Can function as security device/alarm if

notices activity during “off” hours

5 1) Rain sensors

nw Photo detectors

rm Measure lamp life

o)Detects malfunction or light is out

p)Data gather lamp life, field usage, energy

10 usage
 

Areas and facilities that can use this device are:

a)Park districts

b) Schools

 

 

 

15 C) Ballfields

d) Sports complexes

e) Golf course

if) Ski resorts

g) Racetracks

20 h) Sportslighting

i) Security

j) Parking lots

k) Door locks

25 dne alternative embodiment to this, is that  
there would be a plurality of books of functions
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inside the PLC. The first call to the remote

equipment controller would identify which book the

functions are located in and the next call would

identify what function to use inside that book.

5 And yet another embodiment splits the clock

inside the PLC into segments. Each segment would

have up to 1,000 (000-999) functions. See Figure

13. By using this method the central location can

greatly expand the amount of functions used in a

10 limited MIN number range. Therefore, each MIN

number would represent a different function

depending on what time it was. Thus if a central

location only had 500 MIN numbers, by splitting the

clock into five segments the central location would

15 have up to 2,500 functions available. In order to

achieve this operation the clock(s) at the central

location and the clock at the remote equipment

controller would have to be synchronized to avoid

error. Therefore, a command coming from the central

20 location would have to synchronize the clocks at a
 

time interval to stop the clocks from drifting.

Confirmation options. Multiple confirmations

could be sent to customers, e.g.:

a)Schedule request received (e.g. via e—mail to

25 end user from control central)
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lfl Action transmitted to gateway company (e g.

e—mail to end user)

C) Action was executed at REC.

The invention has been described in some detailUI

as to the requirements for each aspect of the

invention. Specific examples are now shown of a

data representation of the time schedule and a

command instruction set that could be used. The

10 creation of a data representation of a time schedule

and a command instruction can vary as is well known

in the art and the data representations shown are by

way of example and are in no way limiting.

Time Schedule 

15 Figure 22 shows how the customer's schedule can

be represented by a data structure or data format

that reduces the amount of memory needed and the

amount of data that needs to be communicated in a

complete one week long time schedule. One method of

20 doing so involves grouping the relays into groups.

For example, a group size of 8 relays can be

selected. A number of groups can be determined,

such as 10 groups. For each group, a number of

events can be assigned for a given time period

25 during which the events are to occur. Turning on

the lights and turning off the lights are examples
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of events. In one embodiment, four events can occur

in a day. This would, for example, permit one or

more groups of relays to turn on and then off and

then on and then off in a single day. To decrease

5 the amount of storage required for a time slot while

still permitting small enough time divisions such

that lights can be efficiently controlled, 96 time

slots per day can be used. This permits 15 minute

wide time slots each day.

10 When only two types of events are used (i.e. ON

and OFF), these events can be represented by a  
single bit. When 96 time slots are used these time

slots can be represented with 7 bits. Because 7

bits permits 128 different discrete values there

15 will be additional space. One use of this

additional space is to add time slots for sunrise

‘and sunset.

The table below also summarizes the space

allocation required for a one week long schedule.  
Space required

Event 8 bits (1 byte)

7 bits for time slot

1 bit for ON/OFF

Day _ _ _ . V 4 bytes

4 events of 1 byte
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Group (l~8 relays per group) 28 bytes

7 days of 4 bytes

Schedule 280 bytes 3
10 groups of 28 bytes 3

Command set 

Three digits are available for commands. Each

digit can be represented in a binary coded decimal

5 (BCD) notation. . A cellular radio can only hear

transmissions that have “even” numbers or “odd”
 

numbers. One bit of this last digit (least

 significant bit) indicates if the number is even

(bit=O) or odd (bit=l). Therefore, this bit can not

 
10 be used for command or data information, reducing

the number of possible commands by two. For

example, if a command to turn all groups on is

given, this command could be communicated to either

of two cellular radios in any given area.

 
15 Therefore two 3—digit commands, differing by the

least significant bit of the least significant digit

are needed to ensure that the same command will be

issued regardless of which type of radio happens to

be as the recipient of that call. For example, in

20 one embodiment the three digit command of 500 could

be the command to turn off all lights for one

‘cellular radio and then, correspondingly, the

command 501 (500 and 501 differ by the least
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significant bit) would be needed to have the same

effect to provide the same operation for a

different radio.

The following table summarizes the 3 digit

5 commands that are available in the forward channel

direction. Note that some commands require more

than a single page in order to implement. Where

multiple pages are necessary, the number is

specified. In addition, there is a corresponding

10 registration response from the REC. This

registration response can be one or more

registration messages. Each registration message

can be a verification of the information sent in the

forward channel direction, or else each registration

15 message can contain data. There may be multiple

verification messages or multiple data messages or

both.

3—Digit

Command Registration

No. Command Name Response

(Decimal) No. + Type

Even, Odd §
1

OX0, OX1 Turn Group X 1 — Verification

Off at Time in

aBin 1

 
Turn Group X 1 — Verification
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Off at Time in %

“gin 2

[OX4, OX5 Turn Group X 1 1 — Verification
Off at Time in

L _ Bin 3 T _
OX6, OX7 Turn Group X 1 1 — Verification

Off at Time in

OX8, OX9 Turn Group X 1 1 ~ Verification

 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
  

Off at Time in

 
Bin 5 _L

Turn Group X 1 1 ~ Verification  
Off at Time in

_iBi1’1 6 1
1X2, 1X3 Turn Group X 1 1 — Verification

Off at Time in  
 

Bin 7

.1 — Verification
Turn Group X 1

Off at Time in  
Bin 8

1X6, 1X7 Turn Group X 1 1 - Verification

Off at Time in

Bin 9

T’ “I
Turn Group X 1 1 — Verification

Off at Time in

Bin 10

Turn Group X 1 lm— Verification

Off at Time in
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2X2,

2X4,

2X6,

 
 

 
 
 
 

2X8,

3X0,

2X3

2X5

2X7

2X9

3X1

Bin 11

Turn Group X

Off at Time in

Bin 12

Turn Group X

Off at Time in

Bin 13

Turn Group X

Off at Time in

Bin 14

Turn Group X

Off at Time in

“Bin 15

Turn Group X

Off at Time in

Bin 16

+--4
Verification

Verification

Verification

Verification

Verification

 
 
 
 
 

 
 
 

 
 
  

3X2,

Page 543 of 858

3X3 Turn Group X

Off at Time in

Bin 17

Turn Group X

Off at Time in

Bin 18

Verification

Verification

Turn Group X

Off at Time in

Bin 19

Turn Group X

’Off at Time in‘"

Bin 20
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r

 
 
 
 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

   
 
 

4X0, 4X1 Clear Schedules 1 1 — Verification i
Group X i

4X2, 4X3 Turn Group X ON 1 1 — Verification

Now
i. F 1

4x4, 4x5 Turn Group X 1 1 - Verification

Off Now I

500, 501 Turn All Groups 1 1 — Verification

ON H“ _

502, 503 Turn All Groups 1 1 — Verification

4OFF “ fl

504, 505 Set Day of 2 1 — Verification

Month for

Reporting

508, 509 Initiate Time 1 ‘T1 — Verification
Schedule *i_

510, 511 Reset Alarms 2 1 - Verification +

L j L_I_)ata

512, 513 Reset 1 none

__IContro11er L___ r_ J
520, 521 Read Real-time 1 2 — Verification +

Clock Data

Set Rea1—time 1 — Verification

Clock

(YY/MM/DD) J

Set Rea1—time 2 1 — Verification

Clock (Hours &

DST)
Set Real-time 2 ll — Verification
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Clock (Minutes) 4 _
"1

530, 531 Read Astronomic 1 2 — Verification +

L Data DataJ T-— r -

532, 533 Set Astronomic 2 1 ~ Verification

Data (Latitude)
r ~ x

534, 535 Set Astronomic 2 1 — Verification

Data

(Longitude)

536, 537 Set Astronomic 2 1 ~ Verification

Data (Sunset,

Sunrise, GMT) __ *

540, 541 Get Radio 1 1 — Verification

)Status

544, 545 Suspend Radio 1 1 ~ Verification

from Service J

546, S47 Restore Radio 1 1 - Verification

to Service L_ _ 1
Get Radio 1 1 — Verification

Registration + Data

Pass/Fail Count

Get Switching 1 1 — Verification +

Status {Data
Get System Port 1 1 ~ Verification

Status ‘+ Data ‘—'1

Run 1 1 — Verification

Diagnostic/Get ”+ Data

Status J
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556, 557 Get DAU Current 1 1-3 — Verification

Mismatch * + Data

558, 559 Get DAU l—6 1 1-6 Verification

_JAlarm Status _*fi Data 4

560, 561 Set Group 2 1 ~ Verification

Occupant Warn  Enable/Disable 4 fl

562, 563 Test Occupant 2 1 — Verification

pjwarn Output 1 “
564, 565 Enable/Disable 2 1 — Verification

[Motion Sensors j  
566, 567 Enable/Disable 2 1 ~ Verification

Miscellaneous

Flags

570, 571 Set Remote 2 1 — Verification

Switches 5-8 to
 

Group X

572, 573 Set Remote 1 - Verification 
 
 

 
 

 

 
 

Switches 1-4 to

%Group X

574, 575 Set Relays 5-8 1 — Verification

to Group X

577 Set Relays 1-4 — Verification

_Jto Group X

580, 581 Get Channel 1—8 4 — Verification

StartsTotalizat + Data

1 I8 ~ Verification 1
ion

‘Get Channel 1-8
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T "I
Manual Mode + Data

Totalization

 

S84, 585 Get Channel 1-8 1 8 ~ Verification

Auto Mode + Data

Totalization 4 3

586, 587 Get Relay 1-8 T1 3 — Verification + ;
State + Reason Data

Code a

590, 591 TGet REC Alarm 1 2 — Verification

Status 1+ Data

6XX, 7XX, Time Schedule 2 1 — Verification

8XX, 9XX Event Change

Message

Figure 23 shows a generic form of a command of

a FOCC address page, a FOCC data page, a second FOCC

5 data page and a registration response. A checksum  
is included in the verification to provide for error

detection.

 
The checksum is the decimal sum of the last

three digits of the address page added to the last

 10 three digits of the command page added to the last

three digits of data page represented as an eight

bit value. The result is then converted to a One’s  
Complement and kept as a single 8—bit value.

It is to be understood that there may be one or

15 multiple data pages in the FOCC direction and that
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there may be one or multiple data pages in the

registration response. This use for communicating

data in the RECC direction is known in the art.
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What is claimed:

1 .

An apparatus for controlling remote devices

comprising:

5 a central device including a database of events;

a remote device connected to a resistive or inductive

 
electrical load;

a communications link adapted to communicate data from

the central device to the remote device related to

10 an event.  
2.

The apparatus of claim 1 wherein the database

comprises a schedule of events.

3.

U The apparatus of claim 2 wherein the schedule of

events is related to operation of the resistive or  
inductive electrical load.

4 .

The apparatus of claim 1 wherein the central device

20 is a computer or network of computers.

5.

The apparatus of claim 1 wherein the remote device

Comprises a digital controller.

6.

25 The apparatus of claim 1 wherein the resistive or

inductive electrical load comprises a lighting device.
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7 .

The apparatus of claim 6 wherein the lighting device

comprises a wide—area lighting device.

8.

5 The apparatus of claim 7 wherein the wide—area

lighting device comprises sports lighting or security

lighting.

9 .

The apparatus of claim 1 wherein the communications

10 link comprises a wide—area communications link.

10.

The apparatus of claim 9 wherein the communications
 

link comprises a wide—area network.

11.

15 The apparatus of claim 1 wherein at least a portion

of the communications link is wireless.

12.

The apparatus of claim 11 wherein said wireless

portion comprises cellular communication.

20 l3.

The apparatus of claim 12 wherein the remote device

includes a cellular receiver.

14.

The apparatus of claim 1 wherein said data comprises

25 instructions.

15.

The apparatus of claim 14 wherein said instructions

include one or more of the set comprising turn on, turn

off.
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16.

The apparatus of claim 15 wherein said instructions

corresponds to a schedule related to time and/or date.

Ux

17.

The apparatus of claim 1 wherein said communication

link is adapted to communicate data from the remote

device to the control device.

10 18.

The apparatus of claim 17 wherein said data from the

remote device to the control device comprises

information.

19.

15 The apparatus of claim 18 wherein said information  
is related to one or more of the set comprising status

related to the resistive or electrical load, and status

related to a condition at the location of the resistive

or inductive electrical load.

20 20.

The apparatus of claim 1 further comprising a

plurality of remote devices, the communications link

adapted to communicate data from the central device to

the remote devices.

25 21.

The apparatus of claim 1 further comprising a

component to revise said database.
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22.

The apparatus of claim 21 wherein said component to

revise said database comprises a data entry device

connected to central device.

23.

The apparatus of claim 21 wherein component to

revise said database comprises a remote communications

device connected to said central device.

10 24.

The apparatus of claim 23 wherein said remote

communications device comprises a device which can

communicate data to the central device through a

communication link.

15 25.

The apparatus of claim 24 wherein the communication

link comprises one of the set comprising a wide—area

network, and a telephone network.

26.

20 A method for control of remote devices comprising:

storing in a first location information related to one or

more events related to a resistive or inductive

electrical load;

communicating data related to an event from said first

25 location to a second location related to said

resistive or inductive electrical load;

carrying out an action related to the resistive or

inductive electrical load at the second location in

response to said data.
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27.

The method of claim 26 further comprising a

plurality of resistive or inductive electrical loads

positioned at second and other locations.

5

28.

The method of claim 26 wherein said second location

is remote from said first location.

29.

10 The method of claim 26 wherein said stored

information comprises a schedule of events related to the

second location.

30.

 The method of claim 26 wherein communication of said

15 data is accomplished over a wide~area communications

link.

31.

The method of claim 30 wherein the wide—area

communications link is at least partly wireless.

20 32.  
The method of claim 30 wherein the wireless part is  

cellular communication.

33.

The method of claim 32 wherein the data is

25 communicated over a control channel of the part of the

communication link that is cellular communication.

71

Page 553 of 858



Page 554 of 858

WO 01/03414 PCT/U800/18242

34.

The method of claim 33 wherein the data is contained

within a part of a mobile identification number on the

control channel.

5 35.

The method of claim 34 wherein the data comprises an

instruction related to operation of the resistive or

inductive electrical load.

10 36.

The method of claim 35 further comprising a database

including an instruction set, the instruction set

including individual instructions each communicatable

over a unique mobile identification number to the second

15 location.

37.

The method of claim 36 wherein a cellular receiver

is positioned at the second location to receive the data
 

in the form of a mobile identification number, said

20 cellular receiver configured to respond to one or more

mobile identification numbers.

38.

The method of claim 26 wherein the resistive or

inductive electrical load is a lighting device.

25 39.

The method of claim 38 wherein the lighting device

is a sports lighting device or security lighting device.
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40.

The method of claim 39 wherein the sports lighting

device comprises a plurality of sports lighting lights,

each comprising a resistive or inductive electrical load.

5 41.

The method of claim 40 wherein the plurality of

sports lights can be located at a second location or

multiple locations.

42.

10 The method of claim 26 further comprising revising

the stored information from time to time.

43.

The method of claim 26 further comprising

communicating data from the second location to the first

15 location.

44.

The method of claim 43 wherein the data from the

second location to the first location comprise

information regarding status of the resistive or

20 inductive electrical load, or a condition related to the

resistive or inductive electrical load or second

location.

45.

A system for control of remote electric devices

25 comprising:

a central control including a computer, a memory in

operative communication with the computer, and a

database stored in said memory;
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a set of remote controllers each operatively connected to

one or more resistive or inductive electrical loads;

a communications link adapted to communicate between said

central control and said remote controllers.

5 46.

The system of claim 45 wherein said database

comprises schedules related to operation of said

resistive or inductive electrical loads.

47.

10 The system of claim 45 wherein said resistive or

inductive electrical loads comprise lighting devices.

48.  

The system of claim 45 wherein the lighting devices

are sports lights or security lighting.

15 49.

 
The system of claim 45 wherein said communications

link, at least in part, comprises a cellular network.

50.

The system of claim 49 wherein said communication

20 link carries data over a control channel of cellular

network.

51.

The system of claim 50 wherein said data relates to

instructions regarding the operation of the resistive or

25 inductive electrical loads.
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SCHEDULE

STATE A, CITY 1

Location: Twin Peaks Park

Lighting Zone ON Time

Sofisball infield 18:00

Softball outfield 18:15

Soccer field 17:00

Security Lights 19:00

FIGURE 1 0

OFF Time

22:30

22:15

21:00

6:00
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LOCATION (FIELD, BALLPARK):
 

 
REMOTE EQUIPMENT CONTROLLER:  

FIGURE 11
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Output Control
 

 

 

 Click cell image to toggle sctting. Click "Rcc#" cell image to
delete record.
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 CDControl-Link- Scheduler
lnstmcflonu: 1.Folbwlnshu<,:iam1-4 boiow.

2.VWwncompio1odurulHshtmbudwd11e@mnco.oan«Fum8<nt)§f;6—}.$!)
‘Nwuhawu1ywes6a1awcb¢uma£Contd4kkcmkfldmwyu8fl4;z}g$’_?v_.#;y

Customer Name: City ofBarlott
Customer Number: )1 2
City & State: Bade TN.

 
1.Fil!hUuruod; Puuword |ndF|d! .
Usewode: {Requtnd}
Password: [Raquhed]
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Musco Light Zone Information Form

CW

Tame Zone:

 
 

Daylight Savings Time YIN:

Facility Name: " '  

Unit/REC Number:

Ra!ay1 Description:

Retay 2 Descnption:

Reiay 3 Description:

Relay 4 Description:

Relay 5 Description:
  

Relay 6 Description:

 _r , ' ~-.‘ .

""“'.""‘ . .
 '‘I 2n2::: 

  j

....;........__.._..._.;__...._________._.. _....._.......___._.
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Customer lnfomxafion Form

Name:

 
Address 1:

Address 2:

City:

State:

 
Zip:

Phone:

Fax:

mm§m 

Main Contact Name:

Day Phone:

Night Phone:

Cell Phone:

Pager: /[ (K
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Faciiity lnforrnation Form

 

Customer Name:

Facility (Park) Name:

Address 1:

Address 2:

City:

State:

Zip:

Pfione:

Phone:

B 

Time Zone:

Day Light Savings Time Y/N:
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Schaduter Information Form

 mfimm  
Customer Name:

Scheduler Name:  
Address 1:

Address 2:

City:

State:

 

Zip:

Phone:

Cell Phone:

Fax:

Email:

Pager:

Usarcodez

Password:

Facilities (Parks) they are allowed to schedule:

V
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User lnformallon Form
 

Customer Name:

 
(Park) User Name:

Addr_ess 1:

 
Address 2:

Clty:

State:

 
Zip:

Phone:

 
Fax:

Email:

Main Contaci Name:  

Facilities (Parks) they are allowed to use:
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. 'Group No.1 V____v

‘ Day No. 1
Event Slot No.1 [ }

Event Slot No. 2 [::j }

Event S1otNo, 3  ]}

Event Slot No‘ 4 E }

7 bits ~ 00 - 95 -Time slot :10.
96 — Sunrise
97 - Sunset

98 - unprogrammcd
99 — unused code

1 bit — 0 = OFF event

 fl.»—-—'-""'-""’n=°‘§

 
Day No. 7

Event S1°tN°- I E:I::::J >

Event S1°tN°~ 2  l}

Event S1°tN°- 3 C]::::l }

Event 510* N°- 4 [ }
 

§ Group No. 2
O

GwN°~ 1° FIG. 22

Page 581 of 858



Page 582 of 858

W0 01/03414 PCT/US00/18242
26/26

Generic FOFTTI of a Command with Two FOCC and One RECC

2. FOCC Data Page No. 1 (using Primary commands MlNs)

I
'1l

l

1. FOCC Address Page zg
‘.i

 
4. Registration Response - Verification Only3 2 1

1 3 5

IIIB

0
7

  

 
 

 

    
Sequence number

No service deiay
Solicited/unsolicited

Status bits [

Unused

Checksum bits

Checksum is the decimal sum of the last three (3) digits of address page plus the last three (3)
digits of command page plus last three (3) digits of data page represented as an eight (8) bit value.
The result is then converted to a One's Complement and kept as a single 8~bit value.

Example:
FOCCAddresspage: 0061014027-.....,...-._.............—....-up-s...-«..

-.~.-...,.~....o.......-.............-‘-—
FOCCCommandpage: pppppppsos

FOCCDatapage: sssssss151
= 2

Checksum: O+2+7+5+0+5+1+5+1 = 26 = 0001101011100101
One's complement:

I
1
I
I
I

. = 2 2 53 3

Rwmmmm mummmmmmmmmmmmmmmmmmmmemmnnmmnmm ;
I
.’I

1
I

I

:
1
l
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to control of

5 remote devices, and in particular, control of

remotely located electrical equipment, including but

not limited to, lighting systems.

Problems in the Art

Large area lighting systems are well known in

10 the art. They can take many different forms. From

baseball diamonds to playgrounds, to parking lots,

to golf courses; large area lighting systems are all

around in today's society.

In some instances, the lighting system is

15 turned on and off automatically by timers, photo

detectors, or other devices. This works reasonably

well if the lights are used on a regular schedule or

according to regularly repeating occurrences. In

other cases, employees, staff members, or other

20 persons must be hired or have the obligation to turn

on and off the lights, particularly if the lights

are used or needed only sporadically. Most of the

time the person maintaining the lights will have to

take care of several keys for several lights. These
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people usually travel back and forth between the

field and his/her home and even field to field

because the lighting is commonly used during non-

business hours. In the time it takes a staff member

5 to travel, the lights have been unnecessarily left

on. Such a problem is further compounded when the

staff member is not informed that the lights are no

longer needed for a certain event. When the lights

are not turned off, this results in a waste of

10 energy. This waste usually results in a waste of

taxpayer‘s money. The waste of taxpayer money is

furthered by the presence of vandalism, which often

occurs to remote lighting systems.

An ancillary problem with manual control of

15 large area lighting systems is that the person in

charge normally must handle keys for the electrical

boxes or buildings in which the switches or breakers

are located to turn the lights on and off. Access

by the public at large to the switches is usually

20 blocked for safety, economic, and practical reasons.

Such keys must to carefully handles and be available

to control the lights. This can be cumbersome.

There has been some work done with computerized

control of electrical loads or systems. The

25 computer can have a database of instructions that‘

could include turning a device on or off. The

Page 590 of 858
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computer could utilize its internal clock or other

criteria to issue commands. However, such systems

generally require a dedicated computer to control

each device or no more than several devices at a

5 location. Such systems also generally require

special interactive software developed for each

application. To change operation of the computer it

must be reprogrammed, or new software must be

installed. Either case requires significant time

10 and expense.

Some attempts at remote control have been made.

One example uses established paging systems as the

carrier of instructions to remotely located devices

which are to be controlled. Paging systems are

15 attractive because they have currently developed to

a point where they can carry a significant amount of

 digital data instructions. However, they can be

somewhat costly, including communication costs.

The paging system could include a central

20 repository of instructions. Control of remote  
devices based on the central repository is

accomplished by sending out paging messages with

control instructions carried therein to a paging

receiver at the remote device. While this can

25' eliminate many of the problems associated with other’

methods of operating lighting systems, a major  
Page 591 of 858
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deficiency with paging systems presently exists. In

the United States, paging systems cover most densely

populated geographic areas. Most major—sized cities

have good coverage. However, coverage is lacking in

5 many other places. Of course, electrical devices,

including large area lighting systems, are not

limited to big cities. In fact, the need for remote

control of devices may be more urgent in less

densely populated areas. Thus, while paging systems

10 offer some promise, they simply will not work in

some areas because paging communications do not

reach those areas.

Furthermore, paging systems tend to be one—way

only, and therefore of limited capacity and options.

15 Two—way paging is presently only in development.

 
Digital paging systems are also in development, but

it is estimated that infrastructure for substantial

 
geographic coverage is several decades away.

Remote control of devices using DTMF signaling

20 is in use. An example is remote control of the  
functions of an answering machine by pressing

different telephone keys. This can be accomplished

over regular or cellular phones. However, because

it involves establishing a telephone connection with

25 the remote device, it must use the voice channels.

This is not satisfactory. Voice channels are not  
Page 592 o,f_858
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always available. They can be unreliable. This

also involves the cost of using the voice channel

while communicating the instructions.

A wireless communications system with more

5 geographical coverage is the cellular telephone

system. It is attractive because of this broader

geographic coverage and its existent infra-

structure. Therefore, like the paging network,

capital costs of developing and installing a new

10 infrastructure could be avoided. It is also

attractive because it has a built—in confirmation

function. However, it is extremely limited in the

data that it can carry, especially out to remote

devices, without invoking its voice channels. For

15 example, because of inherent limitation in the

present cellular communications protocol in the USA

(Advanced Mobile Phone Service or AMPS), it may be

able to carry only three digits of instructions in

each call via the last four digits on each cellular

20 phone's Mobile Identification Number (MIN), a ten

digit number in the form of a conventional telephone

number; i.e. abc~def~wxyz, where a,b,c,d,e,f,w,x,y,

and z are a single digit including and between 0 and

9, and where abc is the area code (three digits),

25 def is the identification of the local central

switching office (CTO) for the land based telephone
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system (three digits), and wxyz is a four digit

identification for the phone (equivalent to the

“line” number in conventional phone systems). This

is well—known and widely documented.

5 Under Federal Communications Commission (FCC)

regulations, two cellular phone carriers for each‘

geographic area are each given 416 duplex voice

channels, and 21 control channels. Carrier 1's

channels are called the A channels and carrier 2's

10 channels are called the B channels. Forward control

channels (FOCC’s) are from the cell base station to

a cell phone; reverse control channels (RECC’s) are

from the phones to the base station. Under AMPS

protocol , up to three digits in the MIN can be

15 used for carrying data on the forward control

channels.

An advantage of using the control channels of

AMPS is that the messages are cheap because they are

short and do not involve the voice channels. Also

20 the control channels are transmitted at higher power

than the voice channels, have better error

correction and better frequency use, and have less

traffic. Therefore, they are more reliable as a

communication link.

25 ‘ Therefore, current cellular telephone systemsl

and protocols (e.g. Advanced Mobile Phone System
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(AMPS) in North America; other similar analog

 systems are NAMPS and ENAMPS) are simply

unacceptable because of the limitation of

information that could be included as instructions

5 or control in cellular calls.

To have meaningful control of remote devices

usually requires communication of more than three

digits of instructions. At a minimum, this

limitation would not allow an acceptable of level of

10 flexibility for many applications.

Also, the utilization of MINs to both serve to

instigate a cellular call and, with the same number,

effect an operation (e.g. turning lights on or off)

at a remote site is not indicated as a realistic use

15 of MINs or the cellular network.

One example of a cellular telephony based

remote control system is that of Cellemetry of

Atlanta, Georgia. It provides the means of sending

short, telemetry—like messages over the cellular

20 telephone system. Examples include reporting (a)

alarm panel status, (b) utility meter readings, (c)

vehicle and trailer location, and (d) vending

machine status. It does utilize the overhead

control channels (FOCC’s and RECC’s) of cellular

25 telephone systems to communicate the information.

However, its primary uses involve transmitting data
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or information or status from remote locations to a  
central location. E

One specific example involves soft drink

vending machines. Reports can be communicated to a

5 central location regarding how much product has been
 

sold and/or how much money has been received and/or

how much change has been dispensed. Another example

involves turning off a machine or turning security

on at the machine. However, there is no known

10 ability with such systems to have individualized

schedules or control options at each remote device
 

that can be handled via the three digits of a

cellular control channel registration message sent

over the FOCC.

15 Such a system could use different MINs to set

and reset flags in a programmable logic controller

(PLC), for example, through a single input/output

port, but there is no known controlling of resistive

or inductive loads with MINs mapped in a PLC memory

20 to functions. There is no known instruction set

coded to MINs. The problem is one of availability

of MINs. If each remotely positioned PLC with a

cellular radio were given ten instructions to which

it would respond, the cellular carrier would have to

' ‘25 provide ten unique and distinct MINS for each such

radio. If there were only two radios, only 20 MINs

I0
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would be needed. But one hundred radios would need

1000 MINs. One thousand radios would need ten

thousand MINS and so on. If there are any

meaningful number of remote devices to be controlled

 
5 (and remote radios), there would not be enough MINs

or the number of MINs per phone would have to be

restricted.

Essentially, cellular systems have wider

coverage geographically than paging systems, but

10 much more restricted data capacity. Therefore,

cellular systems are not indicated to be viable  
candidates for flexible remote control of devices.

There is no known existing system that remotely

controls resistive or inductive electrical loads

15 according to a centralized schedule through the

cellular system control channels.

The state of the art has not revealed a way of

solving the conflicting concerns of cost, capacity,

and coverage relative to centralized, automated

20 control of multiple remotely located electrical

devices. Therefore, there is a need for improvement

in the art.  
11
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OBJECTS, FEATURES, AND ADVANTAGES OF THE

INVENTION

A principal object of the present invention is

therefore to provide an apparatus and method of

5 controlling remotely located devices, which improves

over or solves the problems and deficiencies in the

art.

Other objects, features, and advantages of the

present invention is to provide an apparatus and

10 method as above described which:

a)Is wireless.

b)Does not require specialized lighting control

software or the need for distributed software or

updates.

15 c)Facilitates low cost use of communications

networks (e.g. control channel of cellular,

Internet).

d)Does not require a dedicated PC at each

remote location.

20 e)Does not require a telephone line for each

remote location and eliminates expensive

installation of phone lines.

f)Does not require additional phone lines or

hard wiring.

25 g)Reduces human time and the chance of human

€I'I'OI'.

12
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h) Is cost effective.

jj Reduces staff legwork and time traveling from

location to location, before or after events.

j) Eliminates human resources, time, and cost to

5 physically travel to location(s) and manually

operate the remote devices.

kl Saves energy by operating the remote devices

only when they are needed.

1) Uses existing communications infrastructures

10 (e.g. Internet, telephone networks, cellular

networks).

nU Allows for centralized support services.

In Provides for easy training of end users

(operators, customers, and interested persons).

 
15 CH Optionally provides a confirmation sent for

each new schedule or change.

p) Is especially flexible for variable schedules

at multiple locations.

q)Saves time.  
20 I0 Saves money.

s) Can be predominately automated.

tj Allows for centralization of data yet

distribution of individualized control at each

remote device.

'25 LU Reduces need to distribute and track multiple

sets of keys.  
13
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v) Is vandal resistant.

w) Has significant flexibility.

X) Is retrofittable.

yd Adapts to existing facilities, systems and

5 devices.

z) Is expandable and upgradeable.

aa) Is reliable.

bb) Does not tie up voice channels.

These and other objects, features, and

10 advantages of the present invention will become more

apparent with reference to the accompanying

specification and claims.

SUMMARY OF THE INVENTION

The present invention involves methods and

15 apparatus for controlling remote devices or systems.

The present invention details a way for a user to

control a plurality of functions at a remote device

or location by using the existent cellular telephone

system, a control center, and a remote equipment

20 controller at each remote device or system.

A control center is established, preferably

including a computer. An end user of a remote

device or system can contact the control center,

including via Internet, esmail, phone, cell phone,

25 fax, or even mail, to request performance of

14
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operations by the remote device or system according

to a schedule. The control center stores the

schedule and assigns or codes the desired request to

one or more MINs (mobile identification numbers) of

5 a cellular telephone system. The MIN is a ten digit

number which correlates to a cellular phone number.

The control center is assigned a plurality of MIN's

assigned by a cellular carrier. The MIN’s can be

designated with area codes that are not accessible

10 by common carriers. Therefore, a standard cellular

phone cannot be called using the MIN‘s assigned to

the central location.  
The remote equipment controller includes a

processor with memory that is pre—programmed with

IS the authorized MINs and functions for the particular  
remote device. The processor is operatively

Connected to components that can effectuate a

function in the remote device upon appropriate

instruction from the processor. When the schedule

20 indicates an action should occur at the remote

device, the control center retrieves the MIN for the

function chosen by the user, and the MIN is sent to

the cellular provider. The cellular provider then

calls the MIN of the remote radio located on the

25 remote or system. bnce the radio receives the call

from the cellular provider, it passes all ten

15
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digits of the MIN to the processor (e.g. a PLC or

programmable logic controller). The processor uses

a memory lookup table to map the digits (e.g. the

last three digits of the MIN) to a specific pre-

5 programmed function. Once this function is located,

the processor then performs this function. Thus,

the remotely located device can be controlled, even

according to multiple instructions, by communication

through the very limited data headroom of the

10 control channel of a cellular telephone system.

Central control can utilize what is Called a

gateway to the cellular network to communicate to

the remote cellular radios and to store both the

schedules and the coded MINS.

15 As used herein, the terms “central control” or

“control central” refer sometimes to “central control”

alone and sometimes to “central control” and a dedicated

gateway to the cellular network. In other words, the

functions attributed to central control could be

20 performed with appropriate components completely at

central control, or some functions (e.g. storing of

database, use of database, interface with the cellular

network) could be delegated to another system, such as a

gateway system, as will be further discussed below.

M
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a diagrammatic overview of a system

according to a preferred embodiment of the

invention.

5 Figure 2 is a diagrammatic overview of how

instructions are communicated from a control center

(“Central Control”) to a plurality of remote

devices.

Figure 3 is a diagrammatic overview of how

10 persons communicate with Central Control.

Figure 4 is a diagrammatic depiction of voice

and control channels relative to a cellular

transceiver.

Figure 5 is a simplified diagram illustrating

15 area code geographic coverage for the United States

according to a preferred embodiment of the

invention.

Figure 6 is a simplified diagram illustrating  
local central switching office geographic coverage

20 for an area code of Figure 5.

Figure 7 is a simplified diagram illustrating

mobile identification number geographic relationship

for local central switching office coverage of

Figure 6. g

 

17
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Figure 8 is a diagrammatic depiction of the

system of Figure 1 with respect to a remotely

located lighting system for a ball field.

Figures 8B and 8C are an additional

5 diagrammatic depictions of the system of Figure 1.

Figures 9 and 9B is a diagrammatic View of a

Remote Equipment Controller of the lighting system

of Figure 8.

Figure 10 is a depiction of a lighting schedule

 10 for the ball field of Figure 8.

Figure 11 is a depiction of a data table filled

out and placed in an REC or LCC to set forth which

contactors and relays control which zones of a

lighting system.

D Figure l2 is a diagrammatic depiction of how

control instructions are sent and implemented at the

ball field.

Figures 13-15 are screen displays of a graphic user

 interfaces for entering schedule information at a web

20 site, either of central control or a gateway. Figures 16~

21 are examples of forms used to collect data for

inclusion in the database used to control the remote  
devices and to communicate with customers.

Figure 22 is a diagrammatical illustration of the  
25 data structure of a schedule according to an embodiment

of the invention.  

18
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Figure 23 is a diagrammatic depiction of a

communication according to an embodiment of the

invention.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

5 To assist in a better understanding of the

invention, a detailed description of a preferred

embodiment will now then be set forth. It is to be

understood that this describes but one specific form

of the invention can take, and that others are

10 possible. Appended drawings will be referred to as

description.

A brief overview of the preferred embodiment in

the particular environment for this example of the

invention will be given. A specific description of

15 the structure or physical components of the

preferred embodiment will follow. Thereafter, a

discussion of how the structure functions in its

working environment will be set forth. Finally,  
operational matters and features, as well as

20 alternative embodiments, will be discussed.

OVERVIEW

This embodiment will be discussed in the

context of remotely controlling lighting systems at
 

a number of remote locations. However, it is to be

25 understood that the invention can be applied in a

D
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variety of ways to a variety of remotely located‘

equipment.

The general concept of a system according to

the preferred embodiment is illustrated in Figure 1.

5 What will be called Central Control 10 includes a

computer having a significant amount of memory and

processing power. A plurality of lighting systems

12, located remotely from Central Control 10, each

include what will be called a Remote Equipment

10 Controller (REC) 14 which includes components that

can turn lights 16 for each ballfield 18 on or off.

REC 14 further includes a cellular phone or radio

20.

As shown in Figures 1 and 8C, Central Control

15 10 is in communication with a dedicated gateway

system 22 (DGW), which in turn is in communication

with the Intersystem Signaled Network (ISN IS—41) 24

that interlinks all the cellular phone systems in

the U.S.

20 Central Control 10 and/or gateway system 22

includes a database of on—off schedules 11 for each

lighting system 12. At the appropriate times,

software and equipment at Central Control 10 (or

gateway 22) instigates a call to the appropriate

25 radio 20; As will be discussed in more detail

below, through this procedure REC 14 can be

20

Page 606 of 858



Page 607 of 858

WO 01/03414 PCT/USOO/18242

instructed to turn the corresponding lighting

systems 12 on or off, according to schedule. Thus,

control of all the remotely located lighting systems

can be accomplished from a central location, in a

5 wireless manner to wherever cellular communications

can reach (which is almost the entire U.S.), and in

an automated, labor~saving, cost~effective fashion.

As further illustrated in Figure 1, the system

could also allow input from what will be called

10 customers 26 and interested persons 28. Examples of

customers are municipal park and recreation

 departments, school districts, and athletic

associations. Interested persons can be athletes,

parents, or fans of athletic teams using ball fields

15 18, and thus interested in game times and locations.

Customers/interested persons 26/28, through

‘conventional means such as personal computers, can

access Central Control 10 through Internet 30.  
Schedules and other information regarding the games

20 or use of ballfields 18 would be available to
 

authorized persons. Additionally, authorized

persons could communicate changes to schedules 18,

post messages, or submit other information to

Central Control 10, so that schedules 18 or other

25 important information could be kept current.

21  
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By referring briefly to Figure 8, a personal

computer 32, phone 34 or fax 36 could be used by

customers 26 to transfer information to Central

Control 10 which then instructs the REC's 14

5 accordingly over the cellular network.

The personal computer, phone or fax (or other

communication method) transfers to Central Control

10 information concerning functions the customer

wishes to perform at the remote lighting system 12.

10 Central Control 10 matches the request of the

customer with a cell phone 20 MIN and then sends it

to the REC 14. The REC 14 receives the MIN;

interprets this as a function and controls the

lights 16 of lighting system 12 in the desired way.

15 Such a system can be used for a variety of

different purposes. Examples are lights at baseball

fields, parks, golf courses, swimming pools, parks

and bike trails. Other examples are possible.

APPARATUS

20 Schedules

As explained above, customers 26 can utilize

input devices such as PC’s 32 (e.g. e—mail),

telephones 34 or facsimile machines 36 to send in or

make changes to schedules 11. These are all

22
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‘conventional components widely available to the

public.

For example, Figures 16-21 illustrate examples

of forms that could be given to customers or

5 interested persons. The filled-out forms would be

returned to Central Control 10.

The input from customers 26 could be

processed by employees at Central Control 10, and

then entered into a database of schedules 11.

10 For example, Figure 16 asks the customer for

identification information, security information

(section 1), how to contact them either by email or

fax (section 2), non-recurring lighting ON or OFF

for each lighting zone (section 3), and recurring

15 lighting ON and OFF functions for each zone,

including date (section 4). The customer fills this

in and faxes, emails, mails, or otherwise gets this

to Central Control 10.

Figure 17 provides a form so that information

20 about how the relays are wired can be compiled for

entry into the database.

Figure 18 provides a form so that information

regarding customers can be compiled and entered into

the database to keep track of end users of the

25 lights and make monthly reports to the customers

regarding light usage, etc.

23
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Figure 19 describes the facility itself as well

as the time zone and whether daylight savings time

applies. The database needs this because it is

keyed to Greenwich Mean Time.

5 Figure 20 compiles information about the

facility owner or authorized agent(s) so that only

 
authorized individuals can send scheduling

information to Control Central. It also allows

verification of a schedule or schedule change by

10 Control Central.  
Figure 21 is an additional form to compile

information about the user of the lights or the

facility being lighted.

Figures l3—l5 are examples of graphic user

15 interfaces or screen displays for accessing and

entering scheduling and other information into the

database. Figure 13 shows that access preferably is

password protected. Figure 14 shows that a variety

of options could exist relative to use of the

20 database, including entry of or changing of

 
schedules (see button labeled “Output Control”).

Figure 15 shows a web site screen after

 
selecting “Output Control" on Figure 14. Central

Control would enter a MIN of a radio 20 in “Unit

25 Number"; If immediate override (see “immediate

Control”) of an existing schedule is required (e.g.

24  
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if a customer has just called Central Control and

asked to turn on lights currently to off according

to the existing schedule), Central Control could

override the existing schedule right then for any of

5 the relays/contactors 1~8 for that lighting system.

The “Schedule” section of Figure 15 allows

Central Control to enter the schedule for each

relay/contactor (Op 1 to OP 8) for that lighting

system, including which days of the week and which  
10 months of the year. The “once” column is for

single, non—recurring events (from section 3 of

Figure 16). Otherwise, the schedule will recur

(from section 4 of Figure 16). Changes can also be
 

made to the schedule.

 
15 Internet

Through standard e—mail, customers can send

schedule requests to Central Control 10 over the

Internet, and optionally get confirmations back the

same way. An advantage of use of Internet 30 is

20 increasing availability to the public, including at

 
their homes, and its availability almost anywhere

 
and anytime, but with no or limited communications

COSt .

Internet 30 could also be used to communicate , . ,.

25 between Central Control 10 and gateway 22. The  

25
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gateway provider could set up and maintain a web

site with appropriate user interface and security

for these purposes. There is no need for special

distributed software to customers 26 or interested

persons 28, or the need for dedicated computers atU:

ballfields 18. See Figures 13-15.

Central Control

Central Control 10 (in this example via gateway

22) performs a Variety of functions. The functions

10 can be as diverse and detailed as desired. For

example, control central sends messages over

cellular network 24 to the REC’s 14. It also can

send confirmations that scheduling information has

been entered, that a scheduling function has been

15 performed, that a schedule change has been made,

etc. to customers 26 via e~mai1 or fax.

Employees at Central Control 10 review and

properly format schedules and deal with scheduling

conflicts or other problems. Control central  
20 includes a computer (e.g. Dell Computer Corporation

PowerEdge Server) with firmware and appropriate

 software secure from users. A database is

maintained to store the scheduling information.

 

 26
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Communications

To better understand the system of the

preferred embodiment, the communications between the

components of the system must be understood.

5 Figures 2-7 illustrate the basic communications

concepts.

The system relies on the ability to reach a

variety of remote locations in a wireless manner by

relying on the cellular phone network. Figure 2

10 illustrates this in more detail. Control central 10

is located in State C, City 1. In this example,

there are seven lighting systems (numbered 12-1, 12-

2, 12-3, 12-4, 12-5, 12-6, and 12-7) to be remotely

controlled by control central 10. Lighting systems

15 12-1, 12-2, 12-3 are located in State A, City 1.

Lighting systems 12-4 and 12-5 are located in the

same State A, but in City 2. Lighting systems 12-6

and 12-? are located in a different State C, and

City 1 in State C.

20 City 1 of State A has a cellular carrier C1

that covers City 1 of State A with cells Cl—1, C1~2,

C1—3, and C1—4. Cellular communications to those

cells is controlled by Mobile Telephone Switching

Office 40-C1. Carrier C2 covers City 2 of State A

25 with cells C2-1 to C2~7, which are controlled by

MTSO 40-C2. Carrier C3 covers City 3 of State B

27
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with cells C3—l to C3—3, which are controlled by

MTSO 40-C3.

Intersystem signaling network (IS~41) ~
connects all Internet carriers

Central Control 10 is located in still a third

State, namely State C, in City 4. As is well—known

in the art, Central Control 10 (via gateway 22) can

communicate with any of the cells of cellular

10 systems C1, C2, or C3 by using conventional land~

line telephone gear and dialing up a cellular phone

in any of those geographic areas. A high speed

dedicated connection (SS7) between Central Control

10/gateway 22 and the IS—41 signaling network 24 can

15 be made. A backup dial-up modem connection can be

available. Cellular systems C1, C2, and C3 are

hooked up by high speed dedicated connections to the

intersystem signaling network (IS—4l) 24 that

connects all cellular carriers. Thus, even though

20 Central Control 10 or gateway 22 is in one City in a

first State and a lighting system 12 for a ballfield

18 in another City in another State, communication

can be made if the ballfield City is covered by a

cellular system.

28
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Cellular carriers

As is further well—known in the art, each cell

of each cellular system has a base station 42 which

includes a transceiver 44 and an antenna 46 (see

5 Figure 4). The MTSO 40 associated with each

collection of cells communicates with any of the

 
base stations 42 in its system (via land~line or

wireless). The base stations then communicate in a

wireless fashion to the cell phones 20.

10 Mobile Telephone Switching Office (MTSO),

sometimes referred to as an MSC, is established by  
each cellular carrier in each city or for each

collection of cells. It is like a CTO (central

telephone office) of conventional land—line phone

15 systems in that it coordinates calls to and from

phones in the area which is covers. The MTSO also

connects its cells to the conventional land line

telephone system and controls the base station in

each of its cells.

20 This wireless ability, along with the existing  
infrastructure illustrated in Figure 2, allows

Central Control 10 (via gateway 22) to communicate  
with remotely located REC‘s 14 without the huge

 
capital investment of creating a new infrastructure,

25 or laying dedicated land~lines to each REC.

29
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Conventional phone system

The conventional land—line telephone system 22

utilizes central telephone switching offices or

CTO‘s distributed around the country, one for each

5 area code. Communications can go into the

conventional telephone system at various times.

This is illustrated in Figure 3. If a customer

26 wishes to communicate with Central Control 10,

one way is via a land line call (either voice or

10 fax). Other ways are via a Cell call (which could

in part involve land line telephone), or via e—mail

(again usually by Internet 30). It is even possible

for a customer to make a personal visit to Central

Control 10 to seek or convey information.

15 Cellular phone or radio

Cell phones 20, also referred to as radios 20,

are conventional cellular radios. An example is an

Ericsson TXR module AM1O AMPS cellular radio

(cellular receiver). Such components are relatively

20 small (roughly 2" W by 4" L by 1/2? D), are durable

(mostly solid-state), and relatively inexpensive.

The mechanism to send a part of the MIN from

radio 20 to PLC 50 is as follows. An AT modem

' ~ —» command (industry standard) emulates modem

25 communication protocol and allows radio 20 to talk

30
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to PLC 50 through a serial data port. The

communication is full handshake, full duplex and

approximately 2400 baud.

AMPS Communication Protocol

5 As previously discussed, a significant aspect

of AMPS cellular communication is the precise way in

which cellular calls are routed. It is important to

an understanding of the present invention, to

understand this.

10 Figure 4 illustrates one cellular radio 20 in

cell Cl—l of cellular system Cl. Base station 42 of

cell Cl—l services radio 20 and is connected to MTSO

40-Cl of system C1, which in turn is connected to

the IS~41 intersystem network 24.

15 MTSO 24, through base station 42, communicates  

with radio 20 as follows. Forward control channel

FOCC and reverse control channel RECC allow the base

station 42 and the radio 20 respectively to
 

communicate call initiation information and perform

 20 other functions. Forward voice channel FOVC and

reverse voice channel REVC carry the voice messages

(audio) to and from radios 20.

Conventionally, use of the FOCC and RECC are

for very short times and traffic over thesewchannelsp

25 is not as high as the voice channels, where the real

M  
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Voice communication occurs. Conventionally, FOCC

and RECC are primarily used to register radio 20 to

enable it to receive or make a call.

As described earlier, because FOCC and RECC are

5 primarily used in this manner, and because of the

AMPS protocols, the amount of data communicated over

 
these control channels is limited. Specifically,

information on the FOCC when initiating a remote

call to radio 20 is limited to essentially the MIN,  
10 that is, ten digits in the abc—efg-wxyz format %

described above. To reach radio 20, the first six  
digits can not be altered. The first three (abc)

are the area code for the call, directing the call

to the general geographic area of the home cellular

15 system for the cellular radio 20. The next three

(efg) are the local CTO number, a further

 
geographical narrowing. The final four digits of

 the MIN (wxyz) are an identification number for the

specific radio 20 so that the call knows which radio  
20 it is supposed to be directed to.

If the MIN sent out by the caller matches with

the MIN of the called radio 20, the cellular system

assigns the frequencies for the voice channels FOVC

and REVC, the duplex communication can begin. Prior

25 to that assignment of a voice channel, all of the
 

32
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signaling is accomplished solely over the IS-41's

FOCC and RECC.

Thus, in the instance of Figure 4, if cellular

radio 20 has the MIN of O80—377—4000, a call from

5 Central Control 10 (via gateway 22) would involve

dialing that number. The MIN would be carried over

IS—4l (reference numeral 24). As is well~known in

the art so that it will not be described in detail

here, the IS~4l network 24 is able to discern the

10 "home" cellular system for that MIN, but also can

discern where the radio 20 matching the MIN is

currently at geographically (because radio 20

periodically sends out its MIN and lets the

intracellular network know where its at).

15 Thus, the registration process that is used by

the cellular telephone system to prepare for a call

to a cellular phone is used here. What is sometimes

actually referred to as a “page” is made through the

cellular network to the cellular phone being called.

20 The cell phone must tell the cellular system that it  
is on and ready. The cellular network notifies the

entire USA of this (or more accurately, notifies all

 
geographic areas covered by the IS—41 intersystem

network). The cell phone scans for the strongest

 
25 FOCC to get to nearest base station and sends its

MID/ESN/and home system SID (all goes to the

33
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relevant MTSO). The cell phone is registered with

local cellular system if everything checks out.

If the home cellular system validates the MIN,

the call is registered and is ready to commence. In

5 this example, the radio having the MIN of 080—377—

4000 would receive its MIN over the FOCC. This

registration process, taking only hundreds of

milliseconds, is essentially a “page” which lets the

nationwide intra cellular network 26 know that

10 remote phone 20 has come on—line. It is important

to note that over the FOCC, only the ten digit MIN

is sent to radio 20. In the forward direction (over

 
FOCC from base 42 to radio 20), only three digits of

the MIN are available to carry information.

15 Radio 20 sends the ten digit MIN as well as a

32 bit Electronic Security Number or ESN over the

'RECC, and therefore only from radio 20 back to base

station 42. Thus, the 32 bits are not available in

the forward direction for instructions to REC 14.

20 Other information may be sent over the forward or

reverse control channels (e.g. home system ID), but

such does not change the basic fact that the only

"data" so to speak that might be carried over the

FOCC (base 42 to radio 20) in the MIN is the last

I25 three digits of the MIN. For reasons'dictated by

the AMPS protocol, only the last three digits are
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potentially utilizable for carrying data or

instructions.

Therefore, as discussed above, one would be

deterred from looking to the AMPS limitation of

5 three possible digits in the FOCC, if one were

looking for a way to send digital instructions.

 
However, it is in this very environment that the

preferred embodiment functions.

As shown in Figure 4, radio 20 according to the

10 preferred embodiment is given anywhere from one to a

substantial plurality of MIN's to which it will

 
respond. Taking again the example of a MIN in the

form of 080-377-4000, Figure 5 shows how the USA for

example, is divided up into a plurality of area

15 codes 080 through 087. A call from Central Control

10 to 080-377-4000 would route the call to the 080

area code, here illustrated to be in the Northwest

part of the United States.

Figure 6 illustrates that the geographic extent  
20 of area code 080 is sub—divided into a plurality of

regions 370 to 377, each serviced by a CTO 38. Each

region is identified by the three digit number and

therefore in this example the call is routed to CTO

identified by "377".

‘25 Figure 7 illustrates that CTO 377 would provide

the MIN to the appropriate MTSO 40, which would
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track down the cell (here C1-1) receiving the

strongest signal or vise versa relative to the radio

with the MIN O80—377—4000, and sends the MIN over

 
the FOCC at base station 42 in cell C1—1, to that E

5 radio 20. Thus, radio 20 , responding to this

called number or MIN, is found in msecs over the

cellular network control channels.

Gateway

In one embodiment of the invention, a third

10 party administrator (in cooperation with input from

Central Control 10) could be used to control the

calling to cellular radios 20. The third party

could also obtain proprietary area codes, CTO

numbers, and phone IDs unavailable to other persons

15 or companies. This would ensure that no accidental

or intentional but unauthorized caller could send

calls in the system of the invention.

The third party would effectively function like

an MTSO, but have a proprietary control office for

20 the cell phones in the system. By appropriate

controls and software, the third party could

restrict any outgoing calls in case an MIN and/or

MIN/ESN is poached.

Furthermore, the third party could send

25 cancellation messages after a certain time for each
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paging to free up space and capacity over the

cellular control channels.

Information could be sent to the third party

from the Internet, any intranet, or land—line. This

5 third party, called a “gateway” between Central

Control and the regular cellular system, would

essentially act as a "home" cellular system or MTSO

for all cellular phones associated with the

preferred embodiment. Therefore, all those cell

10 phones would essentially be roaming the cellular

intersystem network. The gateway would place a

"call" to a roamer cell phone via its special MTSO

programmed to accept the special MIN's.

An example of such a third party gateway is

15 Cellemetry of Atlanta, Georgia. In their system,

the MTSO can be programmed with up to ten MIN’s per

cellular radio. Higher numbers of MIN‘s per phone

are possible.

 Figures 13-15 show how the gateway system could

20 be accessed by Central Control, and how scheduling

and other relevant information can be provided form

Central Control 10 to gateway 22 via a private ,

secure location in the gateway website.
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Remote Equipment Controller or REC

In this embodiment, communications hardware,

software, and networks have been described which

allow Central Control to use the quick, low cost

5 control channels of the AMPS cellular telephone

protocol to Contact a plurality of remote cell

phones using existing infrastructure. Use of this

communication to affect a function at a remote

lighting system 12 involves utilization of a remote

10 equipment controller or REC 14, which will now be

described in more detail.

By referring to Figures 8 and 9, the REC 14 can

be seen in one form. For lighting systems,

particularly outdoor systems, REC 14 can be

15 contained in a lighting contractor cabinet or an LCC

48 (e.g. NEMA 4X enc1osure—fiberglass (indoor) or

aluminum (outdoor), 16" (H) x 14” (W) X 6.25” (D)),

fully assembled and factory tested. The LCC could

be separate.

20 Major components of REC 14, in addition to

 
cellular radio 20, include controller 50 (e.g. a

PLC), relay board 52 and power supply 56. The

contactors and fuses/breakers could be in the LCC.

Relevant characteristics of these components are set

25 forth below.
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Controller 50 can be a 87C52 from Intel

Corporation. It includes non-volatile memory into

which a database is pre—programmed. Authorized

MIN's for radio 20 are mapped to instructions in the

database. The instructions are then carried out byU1

PLC 50 by sending electrical instructions to other

component(s) of REC 14. When a call is made to REC

14 using a MIN to which REC 14 responds, controller

50 (via appropriate connection to radio 20) is given

10 the authorized MIN and thus can map the MIN to its

stored instruction set for that REC 14. Non-

volatile memory retains information even in power

outages or brown—outs.

Multiple (e.g. eight) output relays are used

15 on relay board 52 to control electrical loads such

as conventional lighting contactors

Multiple lighting contactors 54 (e.g. six

Siemans Sirius 3R series individual Form C contacts,

hermetically sealed maximum 7.5 amp at 120 VAC)) are
 

20 controlled by the relays of board 52. By this

method, the very high voltage/current needed by the

high—powered lights (e.g. 1500 Watt Metal Halide

lamps), can be turned off or on by much lower

voltages/currents.

25 Optionally, multiple (e.g. eight) three~

position selector switches (Off—On—Auto or OOA,
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Make—Before—Break or MBB) could be included in REC

14 or LCC or a separate enclosure for convenient

access. They could be door mounted, with one red

pilot light for each OOA switch. The function of

5 these switches will be discussed below.

Electrical power could be delivered through a

duplex receptacle — 120 VAC (for field service

tools). Primary and secondary fusing as well as

terminal blocks could be used for this incoming

10 power, load wiring and REC control. The input power

supply (e g. 115 VAC (+/— 10%)) can have replaceable

fuse and transient protection. All internal devices

are widely available. Some could be DIN rail

mounted for easy replacement. Approvals and

15 standards include UL 9l6~energy management system

for the REC, and FCC part 15 for a Class A device.

REC 14 includes separate line voltage Off-On—

Auto switches (GOA) for each control circuit. New

installations are pre—engineered and factory

20 assembled which includes all necessary contactors,
 

OOA switches and control transformer, fuse blocks ,

and terminal strips. REC 14 allows manual control

of high voltage 3 phase sports lighting or automatic

control from the REC.  
40
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REC 14 could include a short mast, noise free,

high impact durable antenna (when unit is mounted

outside) or a standard whip antenna for inside.

Optionally an internal heater with regulating

5 thermostat could be factory installed (recommended

where outside temperature drops below 15 degrees

F.).

REC 14 can be pre—wired, fully tested wiring

harness between relays and lighting contactors.

10 Plug-in screw terminals accommodate up to No. 14 AWG

wire . It can have snap—in electronic circuit

boards with built in test buttons to verify

operation ability to test the unit with a direct

page or by a portable computer connected through a

15 serial communication port.

OPERATION

The present system first requires input from

the customer as to an on/off schedule for the

customer's lights. As discussed previously, this  
20 information can come into Central Control 10 in a

number of different ways and from almost anywhere.

Figure 10 illustrates a schedule for the

hypothetical Twin Peaks Park District of State A,  City 1. .Five different lighting zones are to be V _

25 controlled, one being simply security lights. ON
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and OFF times are formatted by the customer or

Central Control 10 in a fashion that can be entered

into the Central Control database.

Figure 11 illustrates some of the additional

5 information that would be pre—programmed into that

database. Details about the relays and contactors

in the REC 14 for the lights in each lighting zone

are pre~known and in the database. A default

schedule could optionally be entered.

10 Central Control’s computer therefore knows when

to turn each lighting zone on and off. The customer

sets the schedule.

Alternatively, the authorized customer can

enter or change on/off times. A template such as

15 Figure 10 or 11 could be used to enter a new ON/Off

schedule or to review or modify a current schedule.

As shown in Figure 8, the user of the system

can send information regarding instructions at a

remote lighting facility via the Internet, e-mail, a

20 cellular telephone call, or even a standard call.

When this information is received at the central

location, the user's request will be identified and

matched to instructions contained in the PLC at the

remote equipment controller. The instructions

25 contained in the remote equipment controller can be
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standard instructions or can be personalized through

each user.

The central location will have a plurality of

mobile identification numbers designated from a

S cellular carrier. This cellular carrier will have

access to area codes outside of the common carrier

 
accessibility. Therefore, a standard cellular or

standard telephone could not be called using the

system. Figure 3 details an exemplary hypothetical

10 list of possible MIN numbers designated to the

central location for a specific user.  
The cellular telephone system has been split up

into an "A" channel and a “B” channels. All

receivers can listen to only one channel, A or B, at

15 any given time. Also, a radio can respond to "even"

or "odd" MINs but not both. Therefore, looking at

Figure 3 the representation of 080-377-4000 ("even"

MIN) would represent the same function as 080-377-

400l ("odd" MIN). They are mapped to the same

20 function.  
By referring to Figure 12, most MIN’s are

assigned from a cellular provider a plurality of

mobile identification numbers to achieve a plurality

of functions. The cellular provider will have

25 access to area codes not accessible to common

carriers. These assigned mobile identification  
43
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numbers can range from a plurality of last four

digits in an area code to a plurality of office

codes and available last four digits inside those

codes.

5 PLC 50 can be pre—programmed with desired

functions. PLC 50 contains the memory map where the

functions are stored. Each memory location inside

the memory map directly maps to a respective MIN

number. By referring to Figure 12, a remote

10 equipment controller (REC 14) or wireless remote

lighting controller receives the MIN from the

cellular provider. REC 14 is normally collocated

with the lighting system.

Referring to Figure 8, Control Central receives

15 information via the Internet or telephone from the

customer location. This information is then

translated to a respective function or MIN number

and transferred to the cellular provider.

Central Control 10 places a call which goes to

20 that carrier's computer (MTSO). It checks where the

 
remote radio 20 is (if in its “HOME” area, the

carrier's computer knows because of registration

process). If radio 20 is in a “VISITING” area, the

intracellular network finds and then knows where it

25 is at. The carrier sends a MIN to the location of a  
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nearby antenna, which broadcasts the MIN and rings

radio 20.

Once the mobile identification number for the

specific function chosen by the user has been

5 obtained, the number is then sent to the cellular

provider that has assigned the MIN's to the central

 
location office. Referring to Figure 8, the

cellular provider then sends this information to

either a satellite (or an antenna, through broadcast

10 or hardwire), inside of the cell where the remote

equipment controller is located. The MIN is then  
sent to the phone via the control channel of

standard cellular telephone usage.

A control channel only carries data. By using

15 the control channel there is no interference with

the voice channel.

Radio 20 essentially listens for its number and

acts according to logic at REC 14. REC 14 receives
 

and stores messages. It looks at the MIN received

20 at radio 20, in the form “abc—def—wxyz", where abc =

area code (proprietary to gateway so no one else can

interface with the functioning of these

communications), def = CTO number, wxyz = wOOO to

w999; giving possibly up to 1000 instructions. It

25 automatically turns the lights on or off per user  
45
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schedule. It is thus remotely controlled by a

cellular signal.

Referring to Figure 9, when the remote

equipment controller receives the MIN via cellular

5 radio 20, the remote equipment controller will

 
decode the last three digits of the MIN - The PLC

will then take these three digits and memory map

them to a location containing the function desired

to be performed at the remote lighting system. When

10 that function has been found, the PLC then sends

confirmation back to Central Control and the  
function is performed.

Looking at Figures 12 and 13, there is a

possibility for a plurality of functions. In the

15 example of Figure 3 there could be hundreds of

functions. There may be more in the future.

Thus, by this method the schedule for each

lighting system is automatically accomplished by

Central Control sending out pages through the

20 control channels of the cellular phone network to
 

appropriate REC's at appropriate times.

The primary MIN “wakes up” radio 20, or in other

words, lets radio 20 know that an instruction will follow

shortly (within a pre~selected time~e.g. 60 seconds).

25 The gateway codes a plurality of what will be called

“secondary MINs” to a plurality of functions to be
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carried out by REC 14, and stores those secondary MlNs in

the gateway database. The gateway continuously scans

(e.g. every minute) the schedules in the database.

Whenever the schedule for a particular zone of lights

5 indicates that an action time approaches for that zone of

lights, the gateway encodes a MIN based on the current

state of the relays for the particular REC involved and

then fires off that secondary MIN into the IS—4l

signaling network [with appropriate routing so that it

10 will be transported to the appropriate radio 20.

Radio 20 receives the secondary MIN, and passes all

digits of the MIN to PLC 50. The pre~programmed map in

PLC 50 decodes the last three digits xyz and generates

the appropriate control signal to the appropriate

15 relay(s) to either turn that zone of lights ON or OFF,

depending on the schedule.

In practice, each relay is activated or deactivated

by relatively low voltage but controls whether the high

voltage needed by a bank of sports lights, for example,

20 is supplied to the lights to turn them ON and operate

them. Each individual relay or group of relays is

controlled by one or more MINs; one set of MINs to turn

the relay(s) ON; one set to turn the relay(s) OFF.

Therefore, if the schedule requires that substantial

25 sized area to be lit (i.e. which requires several banks

or zones of lights to turn on), more than one relay must
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be controlled at the scheduled time. Multiple MINs can

not be sent to a single radio 20 in parallel; the gateway

must send a "primary" MIN first, to “wake up" or "alert"

radio 20 and then send a “secondary” MIN to perform a

5 control function. The gateway waits for a predetermined

time (e.g. approx. 60 seconds), and then sends another

“wake up" primary MIN followed by a secondary MIN to

perform other control or scheduling function, and so on

until all necessary scheduling functions have been

10 specified. The gateway must therefore initiate the whole

procedure far enough ahead of the scheduled time for use

of the field so that all lights are on at that time.

The gateway knows which radio 20 was just woken and

knows which instruction it needs to send to that radio

15 20. Therefore, the secondary MINs do not have to be

unique for each radio 20. This allows for many less
 

proprietary MINs to be obtained (MIN reuse). It can also

allow for a standard MIN set to be created regardless of

what radio 20 is involved. The gateway looks any other

20 message from going to a waken up radio 20 until either a

secondary MIN is received and a confirmation is sent back  
or a set period of time expires (the radio “times out”).

The back end software at the gateway essentially

operates according to the following flow chart:  
25 Scan database on request or every set amount of time.

Look for schedules whose time is up for transmission.

48

Page .634. of .858



Page 635 of 858

WO 01/03414 PCT/US00/18242

Encode secondary MIN based on an action to be performed

for each REC related to each schedule up for

transmission.

Send Primary MIN to relevant radio to wake it up.

U1
Follow Primary MIN with the encoded secondary MIN to the

radios.

The gateway can use a UNIX or Windows NT based

 
computer. The Webserver (e.g. Microsoft Internet

Information Server or Apache) can run on Windows NT or

10 Unix. The website of the gateway can be programmed in a  
combination of Java, HTML, Microsoft SQL, Delphi, and

Perl languages. The database can be programmed in

Microsoft SQL, Oracle, or Progress.

It is possible for feedback to be generated by the

REC and sent back to the gateway. As discussed above,

the reverse control channels have the advantage of  
carrying the 32 bit ESN as well as the MIN. By

appropriate programming of radio 20 and PLC 50, the ESN  
can be masked and replaced with data. In the present

20 embodiment, 8 bits are used to tell the gateway such

things as (a) instruction received and executed or (b)

instruction received but not understood. If radio 20

wakes up with the primary MIN but does not receive a

secondary MIN within a set period of time, PLC 50 can

25 execute a “time out” function on its own, and could
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indicate this over the 8 bit message masked over a part

of the ESN.

In any of the above cases, the gateway would receive

and decipher the 32—bit return message from the REC. The

5 gateway could then send a communication in any of a

variety of forms to Central Control so that Central

Control knows what occurred. Central Control in turn

could communicate in any of a variety of ways with its

CUSCOUIEIS .

10 Because of the 32 bits in the ESN, a return

message to the gateway could include other

information. Examples are: what the signal

strength was of the received instruction, how many

times radio 20 had to be paged before it sent a

15 confirm back to the gateway, the identity of the

switch that the antenna connected to, and status

codes, such as whether the function was completed or

not.

OPTIONS, ALTERNATIVES, FEATURES

20 The included preferred embodiment is given by

way of example only, and not by way of limitation to

the invention, which is solely described by the

claims herein. Variations obvious to one skilled in

the art will be included with the.invention defined

25 by the claims.
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One option of the system is to confirm the

carrying out of the schedules to the customer. As

shown in Figure 3, a customer can be notified via

email or fax that the schedule has been entered into

5 Central Control and/or carried out at the customer's

lighting systems.

 
Some other options are as follows. There may

be times were the lights need to be turned on or off

outside the established schedule in the database at  
10 Central Control. For example, there may be a need

to turn lights ON early (for a pre—game test or

unscheduled event) or keep lights ON longer (if a  
game is running later than planned) or turn lights

OFF early (game canceled or cut short, bad weather).

15 One override method one is a telephone

override. It works in this manner: customer will

call a toll—free number and speak with a Control

Central staff person. That person will validate the

customer's PIN against the central database and

20 enter the requested changes on the customer's

behalf. In the case of trying to extend the ON

time, users need to call at least 15 minutes before

scheduled OFF time to ensure that the new messages

will be received by the REC 14 before the automatic

25 .'V OV€rIide HMHI N W W I

use of the Off/On/Auto (OOA) switches previously } 
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described. Each REC will have individual OOA

switches for each control zone. The REC will  
operate automatically when the OOA is in the AUTO

position. In the ON position the lights will remain

5 ON until the OOA switch is changed to OFF or back to

AUTO.

Another option is to assign more than one MIN

to a cell radio 20. One line (the first MIN) is

rung, then the calling phone hangs up. The PLC

10 could go into wait loop where stop and listen (the

PLC is alerted). If a call is received on any of

other nine lines (e.g. nine) within a period of

seconds (e.g. 30) then PLC 50 knows to do function

1; if line 2, function 2; m; if line 9, "W, function

15 8.

During a power failure, relays go to their

default state (i.e. NO or NC). After normal power

returns, the REC unit will auto-restart and resume

normal operation. PLC 50 remembers the last state

20 and schedule of the relays prior to power loss and

restores them to the appropriate state upon

resumption of power.

The simplest use of the system according to the

preferred embodiment, is to simply initiate the

25 cellular page to remote radio 20. Afhe PLC

associated with that radio 20 reads the MIN that is
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attempted to be paged by Central Control 10, and in

particular, reads the last three digits of the MIN.

Once the page is decoded, the PLC simply turns the

lights on or off.

5 As is known in the art, if there is a need to

send data back to Central Control from the REC, one

might be able to use the 32 bit ESN in reverse

control channel communications from radio to control

central. This would allow up to 32 bits of

10 information to be sent back for remote monitoring

and status information. The ESN could be “masked

out” by the gateway company. It can also be

reprogrammed on the fly in the field.

Some examples of remote monitoring over the

15 reverse control channel, as opposed to remote

control over the forward control channel are as

follows:

a)Measurement

b)Poll information

20 c)Monitor, use thresholds, if exceeded, let us

know

d)Alarm monitoring

e)Security alarms

f)On-demand status

25 I ~g)Location/GPS

h)Track mobile equipment

53

Page 639 of 858



Page 640 of 858

WO 01/03414 i PCT/US00/I 8242

ij Motion detectors or sensors

j) Can override PLC if game too long.

k) Can function as security device/alarm if

notices activity during “off” hours

5 1) Rain sensors

NU Photo detectors

rfl Measure lamp life

o)Detects malfunction or light is out

p) Data gather lamp life, field usage, energy

10 usage

Areas and facilities that can use this device are:

a) Park districts

b) Schools

 

15 C) Ballfields

d) Sports complexes

e) Golf course

f) Ski resorts

9) Racetracks

20 h) Sportslighting

i) Security

j) Parking lots

k) Door locks

25 One alternative embodiment to this, is that

there would be a plurality of books of functions
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inside the PLC. The first call to the remote

equipment controller would identify which book the

functions are located in and the next call would

identify what function to use inside that book.

5 And yet another embodiment splits the clock

inside the PLC into segments. Each segment would

have up to 1,000 (000-999) functions. See Figure

13. By using this method the central location can

greatly expand the amount of functions used in a

10 limited MIN number range. Therefore, each MIN

number would represent a different function

depending on what time it was. Thus if a central

location only had 500 MIN numbers, by splitting the

clock into five segments the central location would

15 have up to 2,500 functions available. In order to

achieve this operation the clock(s) at the central

location and the clock at the remote equipment  
controller would have to be synchronized to avoid

error. Therefore, a command coming from the central

20 location would have to synchronize the clocks at a

time interval to stop the clocks from drifting.

Confirmation options. Multiple confirmations  
could be sent to customers, e.g.:

a)Schedule request received (e.g. via e—mail to  
25 end user from control central)
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b) Action transmitted to gateway company (e.g.

e~mail to end user)

c).Action was executed at REC.

5 The invention has been described in some detail

 
as to the requirements for each aspect of the

invention. Specific examples are now shown of a

data representation of the time schedule and a

command instruction set that could be used. The

10 creation of a data representation of a time schedule

and a command instruction can vary as is well known  
in the art and the data representations shown are by

way of example and are in no way limiting.

Time Schedule 

15 Figure 22 shows how the customer's schedule can

be represented by a data structure or data format

that reduces the amount of memory needed and the

amount of data that needs to be communicated in a

complete one week long time schedule. One method of

20 doing so involves grouping the relays into groups.

For example, a group size of 8 relays can be

selected. A number of groups can be determined,

such as 10 groups. For each group, a number of

events can be assigned for a given time period

25 during which the events are to occurf Turning on

the lights and turning off the lights are examples
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of events. In one embodiment, four events can occur

in a day. This would, for example, permit one or

more groups of relays to turn on and then off and

then on and then off in a single day. To decrease

5 the amount of storage required for a time slot while

 
still permitting small enough time divisions such

that lights can be efficiently controlled, 96 time

slots per day can be used. This permits 15 minute

wide time slots each day.

10 When only two types of events are used (i.e. ON

and OFF), these events can be represented by a
 

single bit. When 96 time slots are used these time

slots can be represented with 7 bits. Because 7

bits permits 128 different discrete values there

15 will be additional space. One use of this

additional space is to add time slots for sunrise

‘and sunset.

The table below also summarizes the space

allocation required for a one week long schedule.  
Space required

Event 8 bits (1 byte)

7 bits for time slot

1 bit for ON/OFF

 
Day 4 bytes E

h H i L V‘ 4 events of 1 byte 7 M 7 Vi A g
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Group (1-8 relays per group) 28 bytes

7 days of 4 bytes

Schedule 280 bytes

10 groups of 28 bytes

Comand set

Three digits are available for commands. Each

digit can be represented in a binary coded decimal

3 (BCD) notation. . A cellular radio can only hear

transmissions that have “even” numbers or “odd”

numbers. One bit of this last digit (least

significant bit) indicates if the number is even

(bit=O) or odd (bit=l). Therefore, this bit can not

10 be used for command or data information, reducing

the number of possible commands by two. For

example, if a command to turn all groups on is

given, this command could be communicated to either

of two cellular radios in any given area.

15 Therefore two 3~digit commands, differing by the

least significant bit of the least significant digit

are needed to ensure that the same command will be

issued regardless of which type of radio happens to

be as the recipient of that call. For example, in

20 one embodiment the three digit command of 500 could

be the command to turn off all lights for one

cellular radio and then, correspondingly, they

command 501 (500 and 501 differ by the least
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significant bit) would be needed to have the same

effect to provide the same operation for a

different radio.

The following table summarizes the 3 digit

commands that are available in the forward channelLII

direction. Note that some commands require more

 
than a single page in order to implement. Where

multiple pages are necessary, the number is

specified. In addition, there is a corresponding

 
10 registration response from the REC. This

registration response can be one or more

registration messages. Each registration message

can be a verification of the information sent in the

forward channel direction, or else each registration

15 message can contain data. There may be multiple

verification messages or multiple data messages or

both.  
Registration

No. of

Forward

Command Name Response
Channel

No. + Type

Pages

Turn Group X 1 1 — Verification

Off at Time in

.Bin 1 ,i_+
Turn Group X 1 1 — Verification
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OX4,

OX6,

OX8,

lXO,

1X2,

OX5

OX7

OX9

1X1

1X3

I

«-

Off at Time in

Bin 2

Turn Group X

Off at Time in

Bin 3

Turn Group X

Off at Time in

Bin 4

Turn Group X

Off at Time in

Bin 5

Turn Group X

Off at Time in

Bin 6

Turn Group X

Off at Time in

Bin 7

 
 
 
 
 
 

1X4,

1X6,

Page 646 of 858

1X5

1X7

 

Turn Group X

Off at Time in

Bin 8

Turn Group X

Off at Time in

Bin 9

Turn Group X

Off at Time in

Bin 10

Turn Group X

Off at Time in
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1 ~ Verification

1 ~ Verification

1 — Verification

1 — Verification

1 — Verification

1 - Verification

1 — Verification

 

1 — Verification

_lp;.Verification
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Bin 11

2X2, 2X3 Turn Group X

Off at Time in

Bin 12

i
2X4, 2X5 Turn Group X

Off at Time in

Bin 13

2X6, 2X7 Turn Group X

Off at Time in

Bin 14

2X8, 2X9 Turn Group X

Off at Time in

Bin 15

3X0, 3X1 Turn Group X

Off at Time in

LBin 16

3X2, 3X3 Turn Group X

Off at Time in

Bin 17

Verification

Verification

Verification

Verification

Verification

Verification

3X4, 3X5 Turn Group X

Off at Time in

Bin 18

3X6, 3X7 Turn Group X

Off at Time in

Bin 19

3X8, 3X9 Turn Group X

Off at Time in .

Bin 20

Page 647 of 858
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4X0, 4X1 Clear Schedules 1 1 — Verification

Group X"' T

Turn Group X ON 1 1 ~ Verification

Now L

Turn Group X 1 1 — Verification

Off Now W” w

Turn All Groups 1 1 — Verification

ON

r_ .

Turn All Groups 1 1 — Verification

OFF

Set Day of 2 1 — Verification

Month for

Reporting 4 L

Initiate Time 1 1 ~ Verification

Schedule J_
Reset Alarms I; 1 — Verification +

Data

Reset ill none
Controller _L‘ *_J

Read Real—time 1 2 — Verification +

Clock ~1Data
Set Real—time 2 1 - Verification

Clock

(YY/MM/DD) ¥_

Set Real—time 2 1 ~ Verification

Clock (Hours &

‘DST) V L__ , 1 ,.iM._m“W_ ”_.
Set Real—time __L2 1 — VerificationI
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T

Clock (Minutes)

2 — Verification +

 
 

 
 

 
 
 

 
 

 
 
 from Service

530, 531 Read Astronomic 1

‘Data Lpata

532, 533 Set Astronomic 2 1 — Verification

Data (Latitude) T

534, 535 Set Astronomic 2 1 — Verification

Data

(Longitude) % fl
536, 537 Set Astronomic 2 1 ~ Verification

1 Data (Sunset,

lsunrise, GMT) _J

540, 541 Get Radio 1 1 — Verification

‘Status i_ J_

544, 545 Suspend Radio 1 1 — Verification

 

 
 
 
 
 

Restore Radio 1 1 — Verification

to Service

Get Radio 1 1 — Verification

Registration

Pass/Fail Count

Get Switching 1

+ Data

1 — Verification +
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Status Data

Get System Port 1 1 - Verification

Status + Data

‘ Diagnostic/Get

"'1
Run 1

Status

63

1 — Verification

+ Data
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556, 557 Get DAU Current 1 1-3 - Verification

Mismatch + Data A_

558, 559 Get DAU 1-6 1 1-6 Verification

_*Alarm Status + Data 4

560, 561 Set Group 2 1 - Verification

Occupant Warn

Enable/Disable 
 
 

 
 

 
 

 
 
 

 
 
 

 

 
 
 
 

562, 563 Test Occupant 2 1 — Verification

Warn Output

14- ii.
564, 565 Enable/Disable 2 1 - Verification

Motion Sensors

566, 567 Enable/Disable 2 1 - Verification

Miscellaneous
 

Flags

570, 571 Set Remote 2 1 - Verification

Switches 5-8 to

_L§roup X
572, 573 Set Remote 2 1 — Verification

 

Switches 1-4 to

JGroup X _+ J
574, 575 Set Relays 5-8 2 1 — Verification

to Group X

Set Relays 1-4 2 1 - Verification

to Group X  
 
 
 
 

Get Channel 1-8 1 4 - Verification

StartsTotalizat + Data

ion . . . 1. ..HH H .1

Get Channel 1-8 1 8 — Verification
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5

Manual Mode + Data

___Totalization

584, 585 Get Channel lv8 1 i 8 — Verification
Auto Mode + Data

fTota1ization ~_

586, 587 Get Relay 1~8 1 3 — Verification +

State + Reason Data

Code i

590, 591 Get REC Alarm l 2 — Verification

Status + Data

6XX, 7XX, Time Schedule 2 «ii ~ Verification

_§§§, 9XX Event Change

Message

Figure 23 shows a generic form of a command of

a FOCC address page, a FOCC data page, a second FOCC

5 data page and a registration response. A checksum

is included in the verification to provide for error

detection.  
The checksum is the decimal sum of the last

three digits of the address page added to the last"

10 three digits of the command page added to the last

three digits of data page represented as an eight

bit value. The result is then converted to a One‘s

Complement and kept as a single 8-bit value.

 
It is to be understood_that there may be one or_

15 multiple data pages in the FOCC direction and that
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there may be one or multiple data pages in the

registration response. This use for Communicating

data in the RECC direction is known in the art.
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What is claimed:

1 .

An apparatus for controlling remote devices

comprising:

5 a central device including a database of events;

a remote device connected to a resistive or inductive

electrical load;

a communications link adapted to communicate data from

the central device to the remote device related to

10 an event.

2.

The apparatus of claim 1 wherein the database

comprises a schedule of events.

3 .

15 The apparatus of claim 2 wherein the schedule of

events is related to operation of the resistive or

inductive electrical load.  

4.

The apparatus of claim 1 wherein the central device

20 is a computer or network of computers.

5.

The apparatus of claim 1 wherein the remote device

comprises a digital controller.

6.

25 The apparatus of claim 1 wherein the resistive or

_inductive electrical load comprises a lighting device._
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7 .

The apparatus of claim 6 wherein the lighting device

comprises a wide—area lighting device.

8.

5 The apparatus of claim 7 wherein the wide—area

lighting device comprises sports lighting or security

lighting.

9.

The apparatus of claim 1 wherein the communications

10 link comprises a wide—area communications link.

lO.

The apparatus of claim 9 wherein the communications

link comprises a wide-area network.

11.

15 The apparatus of claim 1 wherein at least a portion

of the communications link is wireless.

12.

 The apparatus of Claim 11 wherein said wireless

portion comprises cellular communication.

20 13.

The apparatus of claim 12 wherein the remote device

includes a cellular receiver.

14.

The apparatus of claim 1 wherein said data comprises

25 instructions.

15.

The apparatus of claim 14 wherein said instructions

include one or more of the set comprising turn on, turn

 
off.
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16.

The apparatus of claim 15 wherein said instructions

corresponds to a schedule related to time and/or date.  
17.

The apparatus of claim 1 wherein said communication

 link is adapted to communicate data from the remote

device to the control device.

 10 18.

The apparatus of claim 17 wherein said data from the

remote device to the control device comprises

information.

19.

15 The apparatus of claim 18 wherein said information

is related to one or more of the set comprising status

related to the resistive or electrical load, and status

related to a condition at the location of the resistive

or inductive electrical load.

20 20.

The apparatus of claim 1 further comprising a

plurality of remote devices, the communications link

adapted to communicate data from the central device to

the remote devices.

25 21.

The apparatus of claim 1 further comprising a

component to revise said database.
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22.

The apparatus of claim 21 wherein said component to

revise said database comprises a data entry device

connected to central device.

23.

The apparatus of claim 21 wherein component to

revise said database comprises a remote communications

device connected to said central device.

10 24.

The apparatus of claim 23 wherein said remote

communications device comprises a device which can

communicate data to the central device through a

communication link.

15 25.

The apparatus of claim 24 wherein the communication

link comprises one of the set comprising a wide—area

network, and a telephone network.

26.

20 A method for control of remote devices comprising:

storing in a first location information related to one or

more events related to a resistive or inductive

electrical load;

communicating data related to an event from said first

25 location to a second location related to said

resistive or inductive electrical load;

carrying out an action related to the resistive or

inductive electrical load at the second location in

response to said data.
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27.

The method of claim 26 further comprising a

plurality of resistive or inductive electrical loads

positioned at second and other locations.  5

28.

The method of claim 26 wherein said second location

is remote from said first location.

29.

10 The method of claim 26 wherein said stored  

information comprises a schedule of events related to the

second location.
 

30.

The method of claim 26 wherein communication of said

15 data is accomplished over a wide~area communications

link.

31.

The method of claim 30 wherein the wide—area

communications link is at least partly wireless.

20 32.

The method of claim 30 wherein the wireless part is

cellular communication.

33.

The method of claim 32 wherein the data is

25 communicated over a control channel of the part of the

communication link that is cellular communication.
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34.

The method of claim 33 wherein the data is contained

within a part of a mobile identification number on the

control channel.

5 35.

The method of claim 34 wherein the data comprises an

instruction related to operation of the resistive or

inductive electrical load.

10 36.

The method of claim 35 further comprising a database

including an instruction set, the instruction set

including individual instructions each communicatable

over a unique mobile identification number to the second

15 location.

37.

The method of claim 36 wherein a cellular receiver

is positioned at the second location to receive the data

in the form of a mobile identification number, said

20 cellular receiver configured to respond to one or more  
mobile identification numbers.

38.

The method of claim 26 wherein the resistive or

inductive electrical load is a lighting device.

25 39.

The method of claim 38 wherein the lighting device

is a sports lighting device or security lighting device.
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40.

The method of claim 39 wherein the sports lighting

device comprises a plurality of sports lighting lights,

each comprising a resistive or inductive electrical load.

411.

The method of claim 40 wherein the plurality of

sports lights can be located at a second location or

multiple locations.

42.

The method of claim 26 further comprising revising

the stored information from time to time.

43.

The method of claim 26 further comprising

communicating data from the second location to the first

location.

44.

The method of claim 43 wherein the data from the

second location to the first location comprise

information regarding status of the resistive or

inductive electrical load, or a condition related to the

resistive or inductive electrical load or second

location.

45.

A system for control of remote electric devices

comprising:

a central control including a computer, a memory in

operative communication with the computer, and a

database stored in said memory;
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a set of remote controllers each operatively connected to

one or more resistive or inductive electrical loads;

a communications link adapted to communicate between said

central control and said remote controllers.

5 46.

The system of claim 45 wherein said database

 
comprises schedules related to operation of said

resistive or inductive electrical loads.

47.  
10 The system of claim 45 wherein said resistive or

inductive electrical loads comprise lighting devices.  
48.

 
The system of claim 45 wherein the lighting devices

are sports lights or security lighting.

15 49.

The system of claim 45 wherein said communications

link, at least in part, comprises a cellular network.

50.

The system of claim 49 wherein said communication

20 link carries data over a control channel of cellular

network.

51.

The system of claim 50 wherein said data relates to

instructions regarding the operation of the resistive or

25 inductive electrical loads.
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4/26

FORWARD CONTROL CHLJ (FOCC)

FORWARD VOICE CHL2 (FOVC)

REVERSE CONTROL CHL1 (RECC)
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9/26
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REMOTE EQIPMENT CONTROLLER (REC)
- COMPLETELY ASSEMBLED AND TESTED

- ONLY 3 ELECTRONIC ASEMBLIES

' BUILT-IN DIAGNOSTICS AND TEST BUTTONS

  

ANTENNA

- SHORT MAST (STANDARD)

NEMA 4X ENCLOSURE - HIGH IMPACT (OPTIONAL)

- FIBERGLASS (INDOOR)

- ALUMINUM (OUTDOOR) T
—~ 20

T+}

RELAY CONTROL MODULE TTT
- 5 OUTPUT RELAYS

(FORM C CONTACTS) CONTROL PROCESSOR MODULE
- HERMETICALLY SEALED . MIC/2opRoCE55oR

° PLUG-IN TERMINAL BLOCKS . REAL—T[ME CLOCK W/ BATTERY

' SNAP-IN RIBBON CABLES

POWER SUPPLY MODULE ' INDUSTRIAL RATED COMPONENTS
- 115 VAC

- CIRCUIT BREAKER

' FUSES, TRANSIENT PROTECTION
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- THERMOSTAT CONTROLLED
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13/26

SCHEDULE

STATE A, CITY 1

 
LOCATION.’ TWIN PEAK PARK

 

 

LIGHTING ZONE ON TiIME Qf-‘F TIME

SOFTBALL INFIELD 18:00 22:30

SOFTBALL OUTFIELD 18:15 22:15

SOCCER FIELD 17:00 6:00

SECURITY LIGHTS 19:00 19:00

Fig.1 0
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IF WXY 2'

003 OR 004

MEMORY LOCATION

ABC-DEF-WXYZ 500

080-377-4001
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18/26

OUTPUT CONTROL

MENU‘ UNIT NUMBER 00610140001 1 REFRESH‘
SEND i

IMMEDIATE CONTROL
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2\/ [:1><\/\/\/><\/\/§>9?<?<?<?<?<T?9iP
1x/jEj><><><><¢><><><§ % % % Q Q §a %

INSERT } UPDATE

[I

CLICK CELL IMAGE TO TOGGLE SETTING. CLICK "REC"
CELL IMAGE TO DELETE RECORD.

CANCEL !

/-79.15

SUBSTITUTE SHEET (RULE 26)

Page 678 of 858



Page 679 of 858

W0 01/03414 PCT/US00/18242

19/26

0000

MUSCO CONTROL-LINK SCHEDULER

INSTRUCTIONS.’ 1: FOLLOW INSTRUCTIONS 1-4 BELOW.

2. WHEN COMPLETED EMAIL THIS FORM TO SCHEDULE @

MUSCO OR FAX TO 800—XXX-YYYY

*IF YOU HAVE ANY QUESTIONS OR PROBLEMS CALL
CONTROL-LINK CENTRAL DIRECTLY AT 877—X_XX~YYW’

CUSTOMER NAME: CITY OF BARTLETT

CUSTOMER NUMBER: XYZ

CITY 8: STATE.‘ BARTLETT TN.

1. FILL IN USERCODE, PASSWORD AND FACILITY.
UNSERCODE.'

PASSWORD.’

FACILITY:

2. IF YOU WOULD LIKE YOUR CONFORMATION SENT DIFFERENTLY THAN

INDICATED BELOW, PLEASE LET US KNOW HOW YOU WOULD LIKE YOUR
CONFIRMATION SENT, I.E., PHONE, EMAIL OR FAX.

SEND BACK CONFIRMATION OF THE SCHEDULE TO.‘

3: ESTABLISHED WEEKLY SCHEDULES. (THESE OCCUR WEEKLY BY DEFAULT)
BEGINS WEEK OF.‘

ZONE MON. TUES. WED. THURS. FRI. SAT. SUN.

REQ'D. ON OF ON OFF ON OFF ON OFF ON OF ON OFF ON OF

I

 

4. FILL ANY EXCEPTION SCHEDULING NEEDS WHICH ARE DIFFERENT THAN
YOUR OWN FIXED SCHEDULE.

ZONE START DAT?START TIME END DATE END TIME
:4

L -
NOTE.‘ LACK OF REQUIRED INFORMATION WILL DELAY THE IMPLEMENTATION
OF YOUR SCHEDULE.

 
Fig.16
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20/26  
MUSCO LIGHT ZONE INFORMATION FORM

C177.‘— STATE.’_

TIME ZONE: —

DAYLIGHT SAVINGS TIME Y/N:_

 
FACILITY NAME.’

UNIT/REC NUMBER:

RELAY 1 DESCRIPTION:

RELAY 2 DESCRIPTION:

RELAY 3 DESCRIPTION.’

RELAY 4 DESCRIPTION.’

RELAY 5 DESCRIPTION:

||||||'|
RELAY 6 DESCRIPTION:

CUSTOMER LIGHT ZONES:

DESCRIPTION RELAYS

 

 
SCHEDULE INFORMATION:

Fig.1 7
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21/26

MUSCO CONTROL-LINK CUSTOMER INFORMATION FORM

CUSTOMER INFORMATION

 
NAME:

' ADDRESS 1.’

ADDRESS 2:

 
CITY:

STATE:

ZIP:

PHONE:

FAX:

MAIN CONTACT INFORMATION

MAIN CONTACT NAME.’

DAY PHONE:

NIGHT PHONE:

CELL PHONE.‘

PAGER:

Fig. 18
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W0 01/03414 PCT/US00/18242
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MUSCO CONTROL—/_INK FACILITY INFORMATION FORM

 
CUSTOMER NAME:

(PARK) USER NAME:

ADDRESS 1:

ADDRESS 2.‘

CITY:  
STA TE:

ZIP:  

PHONE.’

EMERGENCY CONTACT INFORMATION

EMRGENCY CONTACT NAME.‘

PHONE:

TIME INFORMATION:

TIME ZONE:

DAY LIGHT SAVINGS TIME Y/N:

Fig.19

SUBSTlTUTE SHEET (RULE 26)
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WO 01103414 PCT/US00/18242

23/26

MUSCO CONTROL—LINK SCHEDULER INFORMATION FORM

CUSTOMER NAME:

(PARK) USER NAME:

ADDRESS 1:

ADDRESS 2:

CITY.‘

STATE:

ZIP.‘

PHONE:

CELL PHONE

FAX.'

EMAIL.’

PAGER:

USERCODE:

PASSWORD:
 

FACILITIES (PARKS) THEY ARE ALLOWED TO SCHEDULE.‘

F/'g.20

suasrrrure SHEET (RULE 25)
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MUSCO CONTROL—LINK USER INFORMATION FORM

 
CUSTOMER NAME.‘

(PARK) USER NAME.‘

ADDRESS 1.‘

ADDRESS 2.‘

CITY:

 
STATE:

ZIP:

PHONE.’

FAX.'

EMAIL:

MAIN CONTACT NAME.‘

FACILITIES (PARKS) THEY ARE ALLOWED TO SCHEDULE:

 

F/'g.21

SUBSTITUTE SHEET (RULE 26)
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WO 01/03414 PCT/USO0/18242
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GROUP NO. 1

DAY NO. 1

EVENT SLOT NO. 1 ::j!

EVENT SLOT NO. 2 1 J

EVENT SLOT NO. 3 E:E:::"L

EVENT SLOT NO. 4 C:I:::”:

——4 BYTES

7 BITS~ 0O—95 - TIME SLOT NO

96 — SUNRISE

97 — SUNSET

98 ~ UNPROGRAMMED

UNUSED CODE

1 BIT- O=OFF EVENT

1 =ON EVENT

DAY NO. 1

EVENT DLOT NO. 1 EZZI::::]i

EVENT SLOT NO. 2 E:E:::]

EVENT SLOT NO. 3 [:I::f_:1

EVENT SLOT NO. 4 C:]:::::H

*—-4 BYTES

GROUP NO. 2
O

GROUPNO. 10

Fig.22

suasmure SHEET (RULE 26)
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WO 01/03414 PCT/US00/18242

26/26

GENERIC FORM OFA COMMAND WITH A TWO FOC AND ONE RECC

1. FOCC ADDRESS PAGE

2. FOCC DATA PAGE NO. 1 (USING PRIMARY COMMANDS MINS)

3. FOCC DATA PAGE NO. 2 (USING SECONDARY COMMAND MINS)

mama 0

Inga 0 0an 0/1

4. REGISTRATION RESPONSE - VERIFICATION ONLY
 

 

3 2 1 0 0
1 3 5 7 0

xlxlgjxlx X x XIXBMXX c c[_c]c c C CIC
SEQUENCE NUM.

NO SERVICE DELAY

SOLICITED/UNSOLICITED

STATUS BITS

UNUSED ' I

CHECKSUM BITS

 
CHECKSUM IS THE DECIMAL SUM OF THE LAST THREE (3) DIGITS OF
ADDRESS PLUS THE LAST THREE (3) DIGITS OF COMMAND PAGE PLUS LAST
THREE (3) DIGITS OF DATA PAGE REPRESENTED AS AN EIGHT (8) BIT VALUE.
THE RESULT IS THEN CONVERTED TO A ONE'S COMPLEMENTAND KEPT AS A
SINGLE 8—BIT VALUE.

EXAMPLE:

FOCC ADDRESS PAGE: 0 0 6 1 0 1 4 0 2 7

FOCC COMMAND PAGE: p p p p p p p 5 0 5

FOCCDATA PAGE: sssssssl 51

3 2 1 0 0
0

REGISTRATION: [é]11oh[0pE@§pfiEgfip kjI1 _

CHECKSUM: 0+2+7+5+0+5+1+5+1 =26 7-’ '0'001‘l0’10
ONE'S COMPLEMENT.' 11100101

Fig.2.?

 

suasrsruns SHEET (RULE 26)
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Application No. Applicant(s)

11/329,212 VAN SWAAY, EVELINE WESBY

Office Action Summary Examine,

Nam V. Nguyen

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE Q MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event. however, may a reply be timely tiled

atter SIX (6) MONTHS from the mailing date of this communication.
- li NO period for reply is specified above. the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing rlate of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even it timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

DE Responsive to communication(s) filed on 10 January 2006.

2a)E] This action is FINAL. 2b)® This action is non-final.

3)[j Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)® C|aim(s)1;gQis/are pending in the application.

4a) Of the above claim(s)j is/are withdrawn from consideration.

5):] C|aim(s) is/are allowed.

6)|Z C|aim(s)1;@is/are rejected.

DE CIaim(s) 2_0 is/are objected to.

8)l:l CIaim(s)_ are subject to restriction and/or election requirement.

Application Papers

9)I:] The specification is objected to by the Examiner.

10)® The drawing(s) filed on 10 January 2006 is/are: a)® accepted or b)I:] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required itthe drawing(s) is objected to. See 37 CFR 1.121(d).

11)[:J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)D Acknowledgment is made of a claim forforeign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)l:] All b)[:I Some * c)l:] None of:

Certified copies of the priority documents have been received.

Certified copies of the priority documents have been received in Application No._

Copies ofthe certified copies ofthe priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s) /
1) E Notice of References Cited (PTO-892) 4) E] Interview Summary (PTO-413)
2) [1 Notice or Drattsperson's Patent Drawing Review (PT -948) Paper Note)/Mail Date._
3) E Information Disclosure Statement(s) (PTO/SB/08) 5) [3 Notice °f '”f°"ma' Pater“ AF’P”°3“°”

Paper No(s)/Mail Date ;';.'v'}_,;’,’.,§;—‘4/77";’C§. 6) El Other: .
U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20070719
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. Application/Control Number: 11/329,212 Page 2
Art Unit: 2612

DETAILED ACTION

The application of Van Swaay for a “programmable communicator” filed January 10,

2006 has been examined.

This application claims foreign priority based on the application 20001239 filed May 23,

2000 in Finland. Receipt is acknowledged of papers submitted under 35 U.S.C 1 l9(a) ~ (d),

which papers have been placed of record in the file.

This application is a CON of 10/296,571~filed January 21, 2003 which is abandoned

which is a 371 ofPCT/EP01/05738 filed May 18, 2001.

Claims 1-20 are pending.

Claim Rejections - 35 USC I ()3

The following is a quotation of35 U.S.C. l03(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in

section 102 of this title, if the differences between the subject matter sought to be patented and the prior an are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

Claims 1-5 and 11-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Borgstahl et al. (US# 6,424,623) in view of Anderson (US# 5,995,603).
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Application/Control Number: 11/329,212 Page 3

Art Unit: 2612

Referring to claims 1 and 11, Borgstahl et al. disclose a method and a programmable

communicator device (20) (i.e. a peer) (column 3 lines 26 to 30; see Figures 1 and 2), the device

(20) comprising: a wireless communications circuit (3 8), including an antenna (36), configured

to receive a transmission (26);

an identity module (42) (i.e. a memory) having a unique identifier (68) (i.e. an

authorization key) (column. 5 lines 7 to 18; column 6 lines 44 to 55; see Figures 2 and 7);

a processing module (40) including program code (50) configured to determine ifthe

transmission is from an authenticated caller by determining whether a received transmission

contains the unique identifier (column 5 lines 10 to 22; column 7 line 5-8 to column 8 line 9; see

Figures 2 and 6).

However, Borgstahl et al. did not explicitly disclose memory configured to store

telephone numbers or IP addresses received in transmissions from an authenticated caller.

In the same field of endeavor of programming an incoming telephone call, Anderson

teaches that memory (52) configured to store telephone numbers received in transmissions from

an authenticated caller (column 3 lines 50 to 67; see Figures 1 and 3) in order to control the

operation ofthe system and input information into the system.

At the time ofthe invention, it would have been obvious to a person of ordinary skill in

the art to recognize using memory to store telephone number received from authorized caller

taught by Anderson in a two way wireless link of peer device ofBorgstahl et al. because having

memory to store telephone numbers received in transmissions from authorized caller would

improve operation ofthe peer device after establishing the two-way personal communication

network.
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Application/Control Number: 11/329,212 ' Page4

Art Unit: 2612 ,

Referring to Claims 2 and 12, Borgstahl et al. in view of Anderson disclose the

programmable communicator device according to Claims 1 and 11, Anderson discloses wherein

the processing module is further configured to terminate calls from numbers not stored in

memory (column 6 lines 46 to 53; see Figure 6).

Referring to Claims 3 and 13, Borgstahl et al. in view of Anderson disclose the

programmable communicator device according to Claims I and 11, Anderson discloses wherein

the wireless communication circuit further comprises an auto answer module configured to

automatically answer incoming calls (column 6 lines 39 to 45; see Figure 6).

Referring to Claims 4-5 and 14, Borgstahl et al. in view of Anderson disclose the

programmable communicator device according to Claims 2 and 12, Anderson discloses wherein

the wireless communication circuit fiirther comprises a ringing tone generator and wherein the

‘ processing module is filI'tl'16I‘ configured to allow the ringing tone generator to ring for incoming

calls from numbers stored in memory (column 4 lines 59 to column 5 line 13).

Claims 6 and 15 are rejected under 35 U.S.C. lO3(a) as being unpatentable over

Borgstahl et al. (US# 6,424,623) in view of Anderson (US# 5,995,603) as applied to Claims 1

and 11, and further in view ofHegeman (US# 5,884,161).
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Application/Control Number: 11/329,212 Page 5

Art Unit: 2612

Referring to Claims 6 and 15, Borgstahl et a.l. in view of Anderson disclose the

programmable communicator device according to Claims 1 and 11, however, Borgstahl et al. in

view of Anderson did not explicitly disclose an associated monitoring device linked to the

programmable communicator device to permit relaying of data from the linked monitoring

device to one or more of the telephone numbers or IP addresses stored in the memory.

In the same field of endeavor of programming an incoming telephone call, Hegeman

teaches an associated monitoring device (17) linked to the programmable communicator device

(19) to permit relaying of data from the linked monitoring device (17) to one or more ofthe

telephone numbers stored in the memory (45) (column l 1 lines 3 to 37) inorder to transmit code

signal to the terminal using links associated with a signaling network.

At the time ofthe invention, it would have been obvious to a person of ordinary skill in

the art to recognize having a terminal linked to the receiving device to permit data exchange to

one ofthe telephone number in the memory of the receiving device taught by Hegeman in a two

way wireless link ofpeer device ofBorgstahl et al. in view of Anderson because having a

terminal linked to the receiving device to permit data exchange to one ofthe telephone number in

the memory of the receiving device would improve operation of the peer device after

establishing the two-way personal communication network.

Claims 7 and 16 are rejected under 35 U.S.C. lO3(a) as being unpatentable over

Borgstahl et al. (US# 6,424,623) in view of Anderson (US# 5,995,603) and I-Iegeman (US#

5,884,161) as applied to Claims 6 and 15, and further in view ofMurray et al. (US# 5,831,545).
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Application/Control Number: 11/329,212 Page 6

Art Unit: 2612 ‘

Referring to Claims 7 and 16, Borgstahl et al. in view of Anderson and Hegeman disclose

the programmable communicator device according to Claims 6 and 15, however, Borgstahl et al.

in view oFAnderson and Hegeman did not explicitly disclose a locati.ng system configured to

monitor the location of the monitoring deviceand store the location information in the memory.

In the same field of endeavor of programming in a mobile device, Murray et al. teach a

locating system (12) configured to monitor the location ofthc monitoring device (10) and store

the location information in the memory (20) (column 6 lines 3 to 28; see Figure 2) in order to

determine the best transmission strategy for reducing the unacceptable level of error.

At the time ofthe invention, it would have been obvious to a person of ordinary skill in

the art to recognize having a memory to store the location of the selective call radio using the

GPS system taught by Murray in a two way wireless link of peer device ofBorgstahl et al. in

view of Anderson and Hegeman because having a GPS system to determine the location ofthe

selective call radio and stored the location in memory would improve operation ofthe peer

device afier establishing the two-way personal communication network by reducing the level of

€l'I‘OI'.

Claims 8-9 and 17-18 are rejected under 35 U.S.C. lO3(a) as being unpatentable over

Borgstahl et al. (US# 6,424,623) in view of Anderson (US# 5,995,603) and Hegeman (US#

5,884,161) as applied to Claims 6 and 15, and fiirther in view of Swanson et al. (US# 5,689,442).

Referring to Claims 8-9 and 17—18, Borgstalil et al. in view oFAnderson and Hcgeman

disclose the programmable communicator device according to Claims 6 and 1.5, however,
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Borgstahl et al. in view of Andersonand Hegeman did not explicitly disclose a sensor configured

to monitor a condition ofthe monitoring device and prompt the programmable communicator to

repeatedly call at least one of the stored telephone numbers or 1"P addresses when a threshold is

reached.

In the same field of endeavor of programming in a mobile device, Swanson et al. teach a

an environment sensor (16) configured to monitor a condition of the monitoring device (100) and

prompt the programmable communicator (100) to dial to a. remote locations to report the

occurrence of detected events ofinterest automatically (column 9 line 59 to column 10 line 8) in

order to improve functionality ofthe surveillance system.

At the time ofthe invention, it would have been obvious to a person of ordinary skill in

the art to recognize using a sensor to detect environment ofinterest to send to a remote location

automatically taught by Swanson in a two way wireless link ofpecr device ofBorgstahl el al. in

view ofAnderson and Hegeman because having a sensor to detect environmental sensing event

call the remote location would improve operation ofthe peer device.

Claims 10 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Borgstahl et al. (US# 6,424,623) in view of Anderson (US# 5,995,603) and Hegeman (US#

5,884,161) as applied to Claims 6 and 15, and further in View of Akiyama et al. (US# 5,745,049).

Referring to Claims 10 and 19, Borgstahl et al. in view of Anderson and Hegeman

disclose the programmable communicator device according to Claims 6 and 15, however,

Borgstahl et al. in view of Anderson and Hegeman did not explicitly disclose wherein
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the wireless communication circuit is further configured to receive at least one digital command;

and the monitoring device is further configured to read the at least one digital command, execute

a task in response to said digital command, measure physical or process status data, and store

measured data into the memory.

In the same field of endeavor of wireless communication device, Akiyama et al. teach

wherein the wireless communication circuit (20) is Further configured to receive at least one

digital command; and the monitoring device (201) is Further configured to read the at least one

digital command, execute a task in response to said digital command, measure physical or

process status data, and store measured data into the memory (23) (column 3 line 54 to column 4

line 15; column 7 lines 45 to 67; see Figure 2) in order to diagnosed each equipment by perform

measurement precisely and accurately.

At the time ofthe invention, it would have been obvious to a person of ordinary skill in

the art to recognize execute the measurement from the received command to stored in the

memory taught by Akiyama et al. in a two way wireless link of peer device of Borgstahl et al. in

view of Anderson and Hegeman because executing the received command to take a

measurement from sensor to store in the memory of the wireless device would improve operation

ofthe peer device.

Allowable Subject Matter

Claim 20 is objected to as being dependent upon a rejected base claim, but would be

allowable if rewritten in independent form including all of the limitations ofthe base claim and

any intervening claims.
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Referring to claim 20, the following is a statement of reasons for the indication of

allowable subject matter: the prior art fail to suggest limitations that the method further

comprising analyzing the measured data and reprogramming the programmable communicator in

order to re-initiate the monitoring device based on the data analysis.

Any comments considered necessary by applicant must be submitted no later than the

payment ofthe issue fee and, to avoid processing delays, should preferably accompany the issue

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Conclusion

The prior art made of record and not relied upon is considered pertinent to a.pplicant's

disclosure.

Stair et al. (US# 5,381,138) disclose an intelligent ovcr-the-air programming.

Anderson (US# 5,995,603) discloses a telephone call screening device.

Foladare et al. (US# 6,108,521) disclose a communication system and method using two-

way paging to provide call control.

Roberts et al. (US# 6,208,854) disclose a system and method for routing a call to a called

party’s landline or wireless communication unit.
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Bushnell (US# 6,289,084) discloses an apparatus, method and system for personal

telecommunication call screening and alerting.

Becker et al. (US# 6,606,508) disclose a method for handling phone numbers in mobile

station and mobile station.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Nam V Nguyen whose telephone number is 571-272-3061. The

examiner can normally be reached on Mon-Fri, 8:30AM - 5:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s acting

supervisor, Brian Zimmerman can be reached on 571- 272-3059. The fax phone numbers for the

organization where this application or proceeding is assigned are 571-273-8300 for regular

communications.

Information regarding the status ofan application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see hfip://pair-direct.uspto.gov. Should you have questions on access to the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

Nam Nguyen

July 27, 2007

l
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or US-5946106-$ or US-5883942-$

or US-5724411-$).did.

S40 10 S39 and tone$2 US-PGPUB; AND [OF 2007/07/21 13:12_g T l__

7/27/07 3:09:39 PM Page 4
C:\Documents and Settings\NNguyen2\My Documents\EA$I'\workspaces\11329212-programmable communicator dev.wsp
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S41

S42

S43

S44

S45

S46

S47

S48

S49

S50

S51

S52

S53

S54

S55

1___

7/27/07 3:09:39 PM
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EAST Search History

OFF 3667/07/21 13:331 S39 and (ring adj2 tone$2) US-PGPUB; AND
USPAT

6 S39 and |ink$4 US-PGPUB; AND OFF
USPAT

491 hotlink$2 US-PGPUB; AND OFF
USPAT

66 S43 and sensor$2 US-PGPUB; AND OFF
USPAT

2 hotlink$2 adj2 communicator$2 US-PGPUB; AND OFF
USPAT

13 Short adj2 Message adj2 Service US-PGPUB; AND OFF

same (gSM adj2 USPAT

telecommunications )

6121 Short adj2 Message adj2 Service US-PGPUB; AND OFF

and (Link$4 or hotlink$2) USPAT

875 Short adj2 Message adj2 Service US-PGPUB; AND OFF

and (Link$4 or hot|ink$2) and USPAT

(sensor$2)

544 S48 and (gsm) US-PGPUB; AND OFF
USPAT

61 S48 and (gsm) and (location adj2 US-PGPUB; AND OFF

system) USPAT

821 Short adj2 Message adj2 Service US-PGPUB; AND OFF

and (Link$4 or hot|ink$2) and USPAT

(sensor$2) and wireless

129 S51 and "340"/$.cc|s. US-PGPUB; AND OFF
USPAT

27 ("5206901" I "5325419" I US-PGPUB; AND OFF

"$329$78" I "53$3331" I USPAT;

"5408$28" I "$454032" I USOCR

"$457736" I "$469496" I

"$$04804" I "5$06887" I

"$$26403" I "$$37467" I

"$$41976" I "$$79375" I

"$$79379" I "5583$64" I

"$600704" I "$610969" I

"5610972" I "$6$4958" I

"$664005" I "5673308" I

"$715296" I "$729599" I

"$901359" I "$90384S" I

"5963864").PN.

44 Short adj2 Message adj2 Service US-PGPUB; AND OFF

and (cal|$2 adj2 forward$4) and USPAT

(sensor$2) and wireless

$87 (call$2 adj2 forward$4) and US-PGPUB; AND OFF

(sensor$2) and wireless USPAT

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 

 

2007/07/21 13:55

2007/07/21 14:18

2007/07/21 13:56

2007/07/21 14:19

2007/07/21 14:26

2007/07/21 14:26

2007/07/23 09:46

2007/07/21 14:27

2007/07/21 14:27

2007/07/23 15:17

2007/07/23 17:41

2007/07/23 14:47

2007/07/23 17:41

2007/07/23 17:41
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S57

S58

S59

S60

S61

S62

S63

S64

S65

S66

S67

S68

S69

7/27/07 3:09:39 PM

EAST Search History

S55 and "340"/$.cc|s.

("6583720").URPN.

("6070054").URPN.

"7113070“.pn.

("4658416”|“4661972"|

"4680785"l”4852148"|

"4868865"|”49S1043"|

"4951o44"|"4994797"|

"504S850"|"510922U'|

"5140626"|"5151930"|

"52o2912"|"5243e4s"|

"53o7399"|"s31157o"|

"5327486"|"S371781"|

"53751e2"|"s41475o"|

"5481590"|"S884161")PN.

("5884161").URPN.

(US-20060119468-$ or

US—20040046637-$).did. or

(US-5995603-$ or US-7046782-$

or US-6606508-$ or US-6289084-$

or US-6208854-$ or US-5724411-$

or US-5978451-$ or US-5946106-$

or US—5883942-$ or US-5963864-$

or US-6583720-$ or US-6108521-$

or US-5884161-$).did.

S62 and location

gps and location and (store$2

same memory)

S64 and ("340"/$.cc|s)

S64 and ("340"/$.ccls.)

S66 and (mobile adj2 device or

pager or cell$4 adj2 phone)

S67 and "455"/$.ccls.

(”5559520"l”S625668"|

"5748899"|”5790974”|

US-PGPUB;

USPAT

US-PGPUB;

USPAT;
USOCR

USPAT

US-PGPUB;
USPAT

US-PGPUB;
USPAT

US-PGPUB;
USPAT

US-PGPUB;
USPAT

US-PGPUB;
USPAT

US-PGPUB;
USPAT

US-PGPUB;
USPAT

US-PGPUB;

USPAT;

AND

AND

AND

AND

AND

AND

AND

AND

AND

AND

AND

AND

AND

AND

"5809494" I "5938721" | USOCR

"6091956" I "6282426" I

"6385465").PN.

 
 
 

 
 

 
 

 
 

2007/07/23 17:41

2007/07/23 17:58

2007/07/2511:12

2007/07/25 11:13

2007/07/25 14:02

2007/07/25 14:18

2007/07/25 16:09

2007/07/26 09:39

2007/07/26 09:39

2007/07/26 09:39

2007/07/26 09:40

2007/07/26 09:40

2007/07/26 09:41

2007/07/26 09:48
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EAST Search History

S70 16 (US-20060119468-$ or US-PGPUB; AND TOFF 2007/07/26 10:12
US-20040046637-$).did. or USPAT

(US-5884161-$ or US-6108521-$

or US-6289084-$ or US-6606508-$

or US-5978451-$ or US-6583720-$

or US-6208854-$ or US-5995603-$

or US-5724411—$ or US-5963864-$

or US-5946106-$ or US-5883942-$

or US-6625457-$ or

US-5831545-$).did.

S71 4 S70 and sensor US-PGPUB; AND OFF 2007/07/26 10:12

__]_usPAT ___  

7/27/07 3:09:39 PM Page 7
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F E Pitts 'tioner's Docket No. 1503/105 PATENT

 
In rplication of: Eveline Wesby Van Swaay

I " cation No.: 11/329,212 Group No.: 2635

January 10, 2006 Examiner: N/A

For: Programmable Communicator

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

TRANSMITTAL OF SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

WITHIN THREE MONTHS OF FILING OR

BEFORE MAILING OF FIRST OFFICE ACTION (37 C.F.R. § 1.97(b))

IDENTIFICATION OF TIME OF FILING THE ACCOMPANYING

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

The information disclosure statement submitted herewith is being filed within three months of the

filing date of the application or date of entry into the national stage of an international application or

before the mailing date of a first Office action on the merits, whichever event occurs last. 37 C.F.R. §

1.97(b).

CERTIFICATION UNDER 37 C.F.R. Sections l.8(a) and 1.]0*

(When using Express Mail, the Express Mail label number is mandatory;
Express Mail certification is optional.)

I hereby certify that, on the date shown below, this correspondence is being:

MAILING

|x| deposited with the United States Postal Service in an envelope addressed to the Commissioner for Patents, P.O. Box 1450, Alexandria, VA
22313-1450. .

37 C.F.R. § l.8(a) 37 C.F.R. § l.10*
[x] with sufficient postage as first class mail. [ ] as "Express Mail Post Office to Addressee"

" Mailing Label No. (mandatory)

 
TRANSMISSION

[ ] facsimile transmitted to the Patent and Trademark Office, (703)

Date: April 14, 2006

(type or print name ofperson certifiiing)

* Only the date offiling (§ I .6) will be the date used in a patent term adjustment calculation, although the date on any certificate ofmailing or
transmission under § I.8 continues to be taken into account in determining timeliness. See § 1. 7030). Consider “Express Mail Post Oflice to
Addressee " (§ 1.10) orfacsimile transmission (§ I .6(d)) for the reply to be accorded the earliest possiblefiling datefor patent term adjustment
calculations. <

Transmittal of Information Disclosure Statement Within Three Months of Filing or Before Mailing of First Office Action--page l of 2
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DATE: April 14, 2006

Robert M. Asher

BROMBERG & SUNSTEIN LLP

Customer Number 02101

125 Summer Street

Boston, MA 02110-1618
US

01503/00105 482219.l

Transmittal of lnformation Disclosure Statement Within Three Months of Filing or Before Mailing of First Office Action--page 2 of 2
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.5

 

PATENT

Ale application of: Eveline Wesby Van Swaay

’ pplication No.; 1 1/329,212 Group No.: 2635

Filed: January 10, 2006 Examiner: N/A

For: Programmable Communicator

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

NOTE: "An information disclosure statement shall be considered by the Oflice iffiled by the

applicant:

(1) Within three months ofthefiling date ofa national application;

(2) Within three months of the date ofentry of the national stage as set forth in section

(Supplemental Information Disclosure Statement--page 1of 7)

CERTIFICATION UNDER 37 C.F.R. SECTIONS 1.8(a) and 1.l0*

(When using Express Mail, the Express Mail label number is mandatory,‘

Express Mail certification is optional.)

I hereby certify that, on the date shown below, this correspondence is being:

MAILING

[X] deposited with the United States Postal Service in an envelope addressed to Commissioner for Patents, P.O. Box l450, Alexandria, VA
22313-1450

37 C.F.R. SECTION l.8(a) 37 C.F.R.SECTION 1.l0*

[ ] as "Express Mail Post Office to Addressee"

  

[X] with sufficient postage as first class mail. Mailing Label No. (mandatory)
TRANSMISSION

[ ] transmitted by facsimile to the Patent and Trademark Office.

Sig fl /
Date: April 14, 2006 ~ '

R ert M. Asher

*WARNING: Each paper orfee filed by "Express Mail” must have the number ofthe "Express Mail" mailing label placed

thereon prior to mailing. 37 C.F.R. section I. I 0(b).

"Since the filing ofcorrespondence under section [.10 without the Express Mail mailing label thereon is an

oversight that can be avoided by the exercise ofreasonable care, requestsfor waiver ofthis requirement will

not be granted on petition. "Notice ofOct. 24, I 996, 60 Fed. Reg. 56,439, at 56,442.
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1.491 in an international application; or

(3) Before the mailing date ofafirst Oflice action on the merits, whichever event occurs

last. " 3 7 C.F.R. section 1.97(b).

NOTE: ”Each individual associated with the filing andprosecution ofa patent application has a

duty ofcandor and goodfaith in dealing with the Oflice, which includes a duty to disclose

to the Oflice all information known to that individual to be material to patentability as

defined in this section. ” 3 7 C.F.R. section I.56(a).

"Individuals associated with the filing or prosecution of a patent application within the

meaning ofthis section are:

(1) each inventor named in the application;

(2) each attorney or agent who prepares or prosecutes the application; and

(3) every other person who is substantively involved in the preparation or prosecution of

the application and who is associated with the inventor, with the assignee or with anyone

to whom there is an obligation to assign the application. " 3 7 C.F.R. section 1.56(c).

NOTE: The ”duty as described in section 1.56 will be met so long as the information in question

was cited by the Oflice or submitted to the Oflice in the manner prescribed by sections

1.97(b) - (d) and [.98 before issuance of the patent. " Notice ofJanuary 9, 1992, 1135
O. G. 13-25 at 1 7.

WARNING: "No information disclosure statement may be filed in a provisional application. " 37

C.F.R. section 1.51 (b).

List of Sections Forming Part of This Information Disclosure Statement

The following sections are being submitted for this Information Disclosure Statement:

(check sectionsforming a part ofthis statement.‘ discard unused sections and number pages

consecutively)

1. [x]Preliminary Statements

2. [x]Forms PTO/SB/08A and 08B (substitute for Form PTO-1449)

3. [ ]Statement as to Information Not Found in Patents or Publications

4. [ ]Identification of Prior Application in Which Listed Information Was Already Cited and

for Which No Copies Are Submitted or Need Be Submitted

5. [ ]Cumulative Patents or Publications

6. [x]Copies of Listed Information Items Accompanying This Statement

7. [ ]Concise Explanation ofNon-English Language Listed Information Items

7A. [ ]EPO Search Report

7B. [ ]English Language Version of EPO Search Report

8. [ ]Translation(s) ofNon-English Language Documents

9 [ ]Concise Explanation of English Language Listed Information Items (Optional)
ll). [x]Identification of Person(s) Making This Information Disclosure Statement

(Supplemental lnforrnation Disclosure Statement--page 2 of 7)
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(complete thefollowing ifappropriate)

Sections , respectively, have been continued on ADDED PAGE(S).

NOTE ."’0nce the minimum requirements are met, the examiner has an obligation to

consider the information. "Notice ofApril 20, 1992 (1138 0. G. 3 7-41, 37).

(Supplemental lnfonnation Disclosure Statement--page 3 of 7)
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Section 1. Preliminary statements

Applicants submit herewith patents, publications or other information, of which they are aware

that they believe may be material to the examination of this application, and in respect of which,

there may be a duty to disclose.

The filing of this information disclosure statement shall not be construed as a representation

that a search has been made (37 C.F.R. section 1.97(g)), an admission that the information cited is,

or is considered to be, material to patentability, or that no other material information exists.

The filing of this information disclosure statement shall not be construed as an admission

against interest in any manner. Notice of January 9, 1992, 1135 O.G. 13-25, at 25.

(Supplemental lnfonnation Disclosure Statement--page 4 of 7)
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SECTION 2. FORMS PTO/SB/08A and 08B (formerly Form PTO-1449)

 

 

  

 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

« ts: Eveline Wesby Van Swaay Attorney Docket: 1503/ 105

4 ‘: No: 11/329,212 . Art Group Unit: 2635

Date Filed: January 10, 2006 Examiner Name: N/A

Invention: Programmable Communicator

LIST OF PATENTS AND PUBLICATIONS FOR APPLICANT’S

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

U.S. PATENT DOCUMENTS

rlnitials Number Number

—379/355.09 -
—455/566
—340/7.61
—455/415
j455/572
_455/404-2
— A - —

— A

  
 

  

AX US 5,946,636 08-1999 455.566
M Us 6,041,229 03-21-2000 455/420

T

U

V

379/354
1

Y

455/411 

 
Initials Number Code Number Date A licantExaminer Reference Country Publication

Cor.

97/23104 06-26-1997 H04Q 7/22

Examiner Signature:

Date Considered:

EXAMINER: Initial if reference considered, whether or not citation is in conformance with

MPEP 609; draw line through citation ifnot in conformance and not considered. Include copy
of this form with next communication to a licant.

 
(Supplemental lnfonnation Disclosure Statement--page Sof 7)
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Section 6. Copies of Listed Information Items Accompanying This Statement

NOTE.'37 C.F.R. section 1.98(a)(2) requires that any information disclosure statement filed

under section 1.97 shall include.‘ ”A legible copy of: (1) Each US. andforeign patent;

(it) Each publication or that portion which caused it to be listed; and (iii) All other

information or that portion which caused it to be listed, except that no copy of a US.

patent application need be included. . .”

NOTE: The wording in section 1.98(a)(2)(iiz) makes it clear that the requirement to submit a copy

ofeach item ofinformation listed in an information disclosure statement does not apply to

the citation ofa US patent application. Notice ofJanuary 9, 1992, 1135 0. G. 13-25, at
14.

Legible copies of all items listed in Forms PTO/SB/08A and 08B (substitute for Form PTO-

1449) accompany this information statement.

(complete thefollowing, ifapplicable)

[x ]Exception(s) to above:

» U.S. patent citations are not included pursuant to the United State Patent and Trademarks

Office’s September 21, 2004 waiver of the copy requirement in 37 CFR 1.98 for cited

pending U.S. patent citations when the patent citations are available in the USPTO’s IFW

system.

[x ]Items in prior application, from ‘which an earlier filing date is claimed for this
application, as identified in Section 4.

[ ]Cwnu1ative patents or publications identified in Section 5.

(Supplemental Information Disclosure Statement--page 6 of 7)
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Section 10. Identification of Person(s) Making This Information Disclosure Statement

The person making this certification is

(check each applicable item)

(a) [ ]the inventor(s) who signs below

SIGNATURE OF INVENTOR

(type name ofinventor who is signing)

(b) [ ]an individual associated with the filing and prosecution of this application (37 C.F.R. section

l.56(c))

SIGNATURE OF INVENTOR

(type name ofinventor who is signing)

(c) [x] the practitioner who signs below on the basis of the information:

(check each applicable item)

[ ] supplied by the inventor(s).

[ ] supplied by an individual associated with the filing and prosecution of this

application. (37 C.F.R. section 1.56(c)).

%”%%/
ATURE OF PRACTITIONER

[x] in the practitioner’s file.

   
SI

Reg. No.: 30,445
Robert M. Asher

(type orprint name ofpractitioner)

Tel. No.: (617) 443-9292 Bromberg & Sunstein, LLP
125 Summer Street 1 1"‘ Floor

P.O. Address

 

Customer No.: 002101

Boston MA 02110-1618 

0l503/00105 482l07.l

(Supplemental Information Disclosure Statement--page 7 of 7)
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MicroPatent's Patent Index Database Page 1 of 1

F‘iIODlJCT38:SEF:‘."lCEEi
 , P.‘:TENTla'v'EB _ n:::i:-Eiimzizwse WHAT'S NEW

 
First Pl'B'v' Next Last

ABOUT MlCl‘.OF'£&TENT

  
MicroPatent's Patent Index Database: Record 2 of 2 [Individual Record of JP7087211A]

‘ . .4-..:.-wu -..-.-at...-..'. 
JP7087211A 19950331 Fuuregg

Title: (ENG) INCOMING CALL SWITCHING DISPLAY DEVICE

Abstract: (ENG)

PURPOSE: To easily recognize a state ofincoming call switching of an incoming call switching device
(consisting of an on- line switch) provided between a telephone line and plural telephone sets and which
selects each telephone set by a recognition code after receiving a temporal incoming call.

CONSTITUTION: The on-line switch 4 is combined with an incoming call switching display device consisting of
a switching state display control part 7 and a display part 7a, etc. The display control part 7 displays the
telephone set 2(therefore, an incoming call receiver can be displayed) that is an incoming call switching
target on the display part 7a in respective color or tone color via a, cable 21 for display. The tone and the

tone color can be combined variably, and also, the display part 7 can be provided on the wall plane of _
r residence space in a form of panel, or on the surface of the telephone set 2 in a form of LED or speaker.

Application Number: JP 23063693 A

Application (Filing) Date: 19930917

Priority Data: JP 23063693 19930917 A X;

Inventor(s): NAKAGAWA KAZUMI

Assignee/Applicant/Grantee: FUJI FACOM CORP

Original.IPC (1-7): H04MO110O

Other Abstracts for Family Members: DERABS G95-181808

Other Abstracts for This Document: DERG95-181808

Legal Status: There is no Legal Status information available for this patent

" Prev Next     N
First ‘

Copyright © 2002, MicroPatent, LLC. The contents of this page are the property of MicroPatent LLC including without
limitation all text, html, asp, javascript and xml. All rights herein are reserved to the owner and this page cannot be
reproduced without the express permission of the owner.

http://www.micropat.com/cgi-bin/docdb/list.pl 3/3 1/2006
Page 728 of 858
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The present invention relates generally to the

communication of data by way of a radio transceiver to an

emergency dispatch center. -More particularly, the present

invention relates to a device and method for automatically

transmitting information to the emergency dispatch center

when a call is-placed at the radio transceiver to the

emergency dispatch center.

BACKGROUND OF THE INVENTION

In recent years, telephonic communication effectuated

communicationby way of a cellular, or other wireless,

network has become increasingly" popular. In such a

system, communication signals are transmitted between two

communication stations by way of transmission of radio

frequency signals upon radio frequency channels. Because

a wireline connection is not required to effectuate the

telephonic communication with a remotely-positioned

communication station, telephonic communication by way of

the cellular, or other wireless, communication network is

possible in situations in.which an wireline connection

connecting the communication stations is impractical.

Initiation of telephonic communication links in a

cellular communication system is typically accomplished

in a manner analogous to the initiation of telephonic

communication links in a conventional, wireline,

telephonic system. A calling party initiates

eommunieation—~with——a——ealled——party——by——entering-an



Page 742 of 858

W0 97/z3|04 l’CTlUS96l204l9

-2-

identification number, i.e., the telephone number, of the

party to whom telephonic communication is to be

effectuated. Network switching apparatus interprets the

telephone number and provides the necessary connections

5 to effectuate the telephonic communication, Calls can be

placed by way of, e.g., a radio telephone forming the

remotely-positioned, communication station to any other

station coupled to the telephonic network by entering and

transmitting the telephone number of the called party.

10 In some sections of the United States, telephonic

networks provide emergency “911" service. Other countries

provide analogous service. In areas of the country which

provide for ‘911" service, a caller requiring emergency

assistance dials, or enters, the digits 9-1-1. When the

15 telephonic network detects entry of such digits,

connection of the calling party to an emergency dispatch

center is immediately effectuated. In other countries,

other sequences of digits are entered by a caller,

similarly to be connected to an emergency dispatch center.

20 An emergency call can be placed by a subscriber of

a radio telephone in a manner similar to the manner by

which a caller located at a wireline station can place an

emergency call. However, in a conventional telephonic

network in which “911” emergency service is provided,

25 dispatch personnel of the emergency dispatch center are

provided with the position from which the request for

emergency assistance is initiated. The personnel of the

emergency dispatch center utilize such positional

information to facilitate the dispatch of emergency

30 personnel to the scene of the emergency.
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while the positional information can be readily

provided to the dispatch personnel of the emergency

dispatch center when the calling party is located at a

conventional, wireline, calling station, if the calling

party utilizes a radio telephone, or other wireless

communication device, to request the emergency assistance,

the position of the calling party cannot be automatically

provided to the dispatch personnel of the emergency

unable otherwise to provide the dispatch personnel with

the location .at which the emergency assistance is

required, the appropriate emergency assistance might not

be able to be provided.

If the calling party is not able to provide the

dispatch personnel with the required positional

information, the calling party might well be the one

necessitating the emergency assistance. The nature of the

emergency as well as information relating to the calling

party might well similarly not be able to be communicated

by the calling party to the dispatch personnel.

In order to permit communication by way of, or with,

a radio telephone operable in a conventional, cellular,

or other wireless, communication network, certain control

information must be communicated between the radio

telephone and the fixed, network portion of the cellular

communication network. For instance, an electronic serial

number which uniquely identifies a radio telephone in the

cellular communication system must be transmitted by the

radio telephone to the fixed, cellular network portion

during call set-up procedures. The electronic serial

In the event that the calling party is

""“""‘j"j"number"i‘s‘*st’ore'd“in’a"memory.—e‘l‘enEt::of—_t_he rad}o
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telephone. other data is similarly stored at the radio

telephone.

Several existing and planned wireless networks

provide for the utilization of radio telephones which make

5 use of removable memory elements, sometimes referred to

as “SIM” cards. The removable memory elements contain

data including the aforementioned electronic serial

number. The Group Special Mobile (GSM) cellular,

communication system provides for the utilization of radio

10 telephones having removable memory elements. In the GSM

system, the removable memory elements are disposed on or

in a card member. The radio telephone includes an

assemblage, referred to as a card reader assembly, for

receiving a card member. A card reader assembly

15 typically comprises structure forming a receiving platform

land electrodes positioned in proximity to the receiving

platform. The electrodes are also coupled tn) other

structure of the radio telephone and permit an electrical

connection to be formed with corresponding electrodes of

_20 a removable memory element.

The electrodes of the removable memory element are

disposed upon a face surface of the card member. when the

card member is suitably positioned at the receiving

platform of the card reader assembly, the electrodes of

25 the card member and the card reader assembly become

aligned with one another and electrical connections are

formed therebetween. Once suitably aligned and connected,

the information stored within the memory element may be

transferred to the circuitry of the radio telephone.

30 Radio telephones which permit the utilization of

removable memory elements are advantageous, at least in

Page 744 of 858
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part, for the reason that a user of more than one radio

telephone may alternately operate the two or more radio

telephones while requiring only a single billing account.

Calls placed by either of the radio telephones, when the

memory element is suitably positioned therein, are, e.g.,

billed to a single billing account.

At least two configurations of SIM card member_

dimensions have been standardized. A first standardized

configuration of card member, sometimes referred to as a

C—Net-sized card member (as specified in the International

Standard, ISO 7816, Parts 1-3) defines the dimensions of

the card member to correspond generally to the physical

dimensions of a conventional credit card. A second,

standardized configuration of card member, _sometimes

referred to as a D-Net-sized card member (as also

specified in the International Standard, ISO 7816, Parts

1-3) defines dimensions of the card member to be of

smaller dimensions than those of the C—Net-sized card

member.

Either of such card members, as well as other memory

elements, include user-defined memory element portions.

User—defined memory element portions permit the storage

of user-defined data therein. Such user—defined data is

in addition to the electronic serial number and other data

also stored in the memory element. Such user—defined

memory element portions have been utilized, for example,

to store speed-dialing, calling lists. Speed—dialing

calling lists facilitate the entry of calling codes by a

subscriber of services in the communication system.

other data in such user—defined memory element

portions can also be stored. Certain data stored in the
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memory element would additionally facilitate the dispatch

of emergency assistance in the event that a request for

emergency assistance is made by a subscriber to a

cellular, or other wireless, communication system.

It is in light of this background information related

to removable memory elements utilized in wireless

communication systems that the significant improvements

of the present invention have evolved.

SUMMARY OF THE INVENTION

The present invention advantageously provides a

device and method for a radio telephone operable in a

cellular, or other wireless, communication system which

facilitates the communication of informational data to an

The informational data isemergency dispatch center.

communicated to the emergency centerdispatch

automatically when a call to the emergency dispatch center

is placed at the radio telephone. Because the information

is transmitted automatically, information is provided to

the emergency dispatch center even if the subscriber of

the radio telephone is unable otherwise to communicate

with personnel of the emergency dispatch center.

By storing the informational data at the removable

memory element which also contains identification data,

the informational data is portablized in the same manner

in which the identification data is portablized upon the

memory element- Any radio telephone in which the memory

element is inserted for conventional reasons, i.e., for

billing and operational reasons, is automatically provided

informational datawith the associated with the

subscriber. In the event that an emergency call is placed

Page 746 of 858



Page 747 of 858

W0 97I23l04

10

15

20

25

30

"telephonically

PCT/US96l‘204l9

-7-

with the radio telephone, such informational data is

automatically provided to an emergency dispatch center.

When the radio telephone is positioned together with

a global positioning receiver, positional data generated

by the global positioning receiver is also provided

automatically to the dispatch personnel of the emergency

dispatch center. The position, which might otherwise be

indeterminate, of the subscriber placing the emergency

call can thereby be provided to the emergency dispatch

center to facilitate the dispatch of appropriate emergency

personnel.

In accordance. with one aspect of the present

invention, therefore, a device, and an associated method,

provides informational data associated with a subscriber

of a radio communication system to an emergency dispatch

center. The radio communication system is permitting of

telephonic communication by way of a mobile subscriber

unit and is operable at least to communicate

with the emergency dispatch center

responsive to entry of a request entered by way of a

mobile subscriber unit transducer. A memory element is

removably connectable to the mobile subscriber unit.

Informational data associated with the subscriber is

stored in the memory element. ' An emergency request

controller detects times in which the torequest

communicate telephonically with the emergency dispatch

center is entered by way of-the mobile unit. Responsive

thereto, the informational data stored at the memory

element is transmitted to the emergency dispatch center.

A more complete appreciation of the present invention

—*‘*—“'*’-————*——r—and——the——scoperrthereof——can~—be——obtained——from the
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accompanying drawings which are briefly summarized below,

the following detailed description of "the presently-

preferred embodiments of the invention, and the appended

claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a functional block diagram of a

communication system which incorporates an embodiment of

the present invention as a portion thereof.

Figure 2 is a perspective view of a card member

containing a memory element of an embodiment of the

present invention which stores informational data therein.

hierarchical blockFigure 3 is an diagram

illustrating the hierarchical arrangement of data stored

in the memory element shown in Figure 2.

Figure 4 is a logical flow diagram illustrating the

method of operation of an embodiment of the present

invention.

Figure 5 is a diagram illustrating the format_of an

emergency’ message transmitted during operation of an

embodiment of the present invention. .

Figure 6 is a functional block diagram illustrating

fixed-station equipment of an embodiment of the present

invention and the connection thereof to an emergency

dispatch center.

Figure 7 is a functional block diagram of another

embodiment of the present invention.

DETAILED DESCRIPTION

Referring first to Figure 1, a communication system,

shown generally at 10 is shown. An embodiment of the

Page 748 of 858



Page 749 of 858

W0 97/23I 04

I0

15

20

25

30

-base station 16,

PCT/US96f20-O19

-9-

present invention forms a portion of the communication

system 10. The communication system 10 forms a wireless

communication system, here a cellular communication

system. The teachings of the present invention may

analogously be utilized in other types of wireless

communication systems and the following description of

operation of embodiments of the present invention in a

cellular communication system is exemplary in nature.

The system 10 includes a radio telephone 12 which

generates and transmits radio frequency signals upon a

radio frequency channel to a fixed-site base station 16.

The base station 16 is coupled to a nwbile switching

center (MSC) 17. The mobile switching center, in turn,

is coupled to a public service telephonic network (PSTN)

18.

The PSTN 18, in conventional manner, is coupled to

such as thenumerous wireline locations, emergency

dispatch center 22. While not shown in the figure, a

conventional cellular communication system typically

includes a plurality of base stations positioned at

spaced—apart locations throughout a geographical area.

The base station 16 illustrated in Figure 1 is exemplary

of one of such base stations. The radio telephone 12,

and MSC 17 together form a public land

mobile network (PLMN) 20.

The radio telephone 12 is illustrated in the figure

to include transceiver circuitry 24 having transmitter and

receiver portions for transmitting and receiving signals

by way of an antenna element 26. Operation of the radio

telephone 12 is controlled by control circuitry 28 which

—~————-~——————————iS—C0Upled—tO—£he—transceiver—circui£ry—by—way—o£—lines
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32. An operator of the radio telephone 12 inputs control.

commands and data to effectuate operation of the radio

telephone by way of an input keypad 34 which is coupled

to the control circuitry 28 by way of lines 36- In one

embodiment of the present invention, the keypad includes

a dedicated key for requesting emergency assistance.

Actuation of the dedicated key permits a request for

emergency assistance to be made merely by actuation of the

dedicated key.

A portable memory element 38 is releasably

connectable to the control circuitry 28 by way of lines

42. In one embodiment of the present invention, the

portable memory element 38 is disposed upon a C— or D—Net-

When suitably

positioned at, and coupled to, the control circuitry 28,

the portable memory element 38 forms a portion of the

radio telephone 12.

the lines 42 extending to the control circuitry 28, the

memory element 38 can be removed out of the radio

telephone 12, all in conventional fashion.

As described above, a portable memory element is

received at a card reader assembly, thereby to be

connected to the control circuitry 28. The lines 42

extend to electrodes forming portions of the card reader

assembly to permit the electrical connections to be formed

with the memory element 38.

A subscriber of the radio telephone 12 can

communicate telephonically with any communication station

connected to, or coupled to, the PSTN 18. Telephonic

comunication can be initiated at the radio telephone 12

“‘"‘_”__“““““B7*fiay“6f“appropriaterinpntrentered-by-way“of—the”input

Page 750 of 858
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keypad 34. Alternately, telephonic communication can be

initiated at another communication station connected to

the PSTN 18 in conventional manner.

In the event of an emergency situation, a subscriber

operating the radio telephone 12 can request emergency

assistance by placement of a call to emergency personnel

to request assistance. In areas which provide for “911"

emergency calls, appropriate entry of the digits “9-141'

by way of the input keypad 34 initiates communication

between the subscriber positioned together with the radio

telephone 12 and emergency personnel located at an

emergency dispatch center, here emergency dispatch center

22. Once telephonic communication is effectuated-between

the radio telephone 12 and the emergency dispatch center.

22, dispatch personnel at the emergency dispatch center

22 can dispatch appropriate emergency personnel to provide

assistance to alleviate the emergency.

As noted above, when 911—emergency assistance is

requested by way of a wireline device, positional

information related to the position of the wireline device

is automatically communicated to the emergency dispatch

center. Because a wireless device, such as the radio

transceiver 12 is not connected to the PSTN 18 by way of

a wireline connection, the precise location of the radio

telephone 12 can not be automatically communicated to

dispatch personnel at the emergency dispatch center. Only

the location of the base station 16 at which radio

frequency signals 14 transmitted by the radio telephone

12 are received can be automatically transmitted to the

emergency dispatch center. Such location can provide

dispatch_personnel_o£_the_emergency_dispatch_center_with
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the general area at which the radio telephone 12 is

positioned, but the precise location of the radio

telephone can not be determined without the communication

of additional information provided by the subscriber at

the radio telephone 12.

The subscriber initiating the emergency request by

way of the radio telephone 12 might be unable to provide

to the dispatch personnel information pertaining to the

subscriber's position. If the subscriber is unable to

provide the positional information, the subscriber might

well be the party in need of emergency assistance, and the

subscriber might well be unable to communicate to the

dispatch .personne1 other identification information

related to the subscriber,b such as the subscriber's

medical history and physical characteristics.

In an Aembodiment of the present

identification data is stored at the portable memory

element 38. The identification data includes, inter alia,

data pertaining to the medical history of the subscriber

and the physical characteristics of the subscriber. In

the event that the subscriber initiates a call to an

emergency dispatch center, such as the center 22, the

control circuitry 28 detects such initiation and

automatically transmits the identification data stored at

the portable memory element 38 whereat detection of such

transmitted information can thereafter be provided to the

dispatch personnel of the emergency dispatch center.

The identification data stored at the portable memory

element 38 can be retrieved and thereafter modulated by

the transmitter portion of the transceiver circuitry 24

inT—a_"manner—*analogofi§””E6”‘the“manner“‘by“‘WhicH“Ehe

Page 752 of 858
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electronic serial number and other data conventionally

stored at the portable memory element is retrieved

therefrom and modulated by the transceiver circuitry 24.

Once modulated, the data is transmitted upon a radio

frequency channel.

Appropriate software or hardware logic of the control

circuitry 28 can detect entry of a selected sequence of

digits by way of the input keypad ‘34 such as the

aforementioned 9-1-1 sequence. actuationAlternately,

of a particular key of the keypad 34 dedicated pfor

emergency communications can be detected by logic of the

circuitry.control Upon detection of entry of a

particular sequence of digits, or actuation of the

dedicated key, the control circuitry 28 accesses memory

locations of the portable memory element 38, retrieves the

data stored therein, and provides such data to the

transceiver circuitry 24 to be modulated thereat. While

separate lines 42 and 32 are illustrated in the figure,

the data retrieved from the portable memory elements may

be transmitted by way of an internal bus of the radio

telephone 12 to the transceiver circuitry 24.

In one embodiment of the present invention, the

identification data transmitted by the radio telephone 12

is received by the base station 16 and thereafter stored

in a storage location which is accessible by personnel of

the emergency dispatch center. when the telephonic

communication is effectuated with the dispatch center 22,

the personnel of the dispatch center are provided with an

indication that the identification data has been received

at the base station 16 and stored in appropriate storage

elemenEs—coupled—thereto:——¥he—personnel—o£—the—emergency
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dispatch center can thereafter retrieve such storage data

if necessary.

The portable memory element 38 is again shown in

In the embodiment illustrated in Figure 2, the

memory element forms a C—Net-sized card member of physical

dimensions corresponding roughly to the dimensions of a

conventional—sized credit card. The memory element 38 is

of dimensions specified for a C—Net—sized SIM card and

includes a read only memory (ROM) portion, a random access

memory (RAM) memory portion and an electrically erasable

programmable read only memory (EEPROM) memory portion.

An integrated circuit 42 mounted upon a plastic frame

44 forms the various memory element portions in which

information is stored. A series of electrodes 46 are

formed upon a face surface of the memory element 38 to

permit connection with corresponding electrodes of a

conventional, card reader assembly of a radio telephone.

The memory element can be carried by a subscriber to a

or other wireless,cellular, communication system and

inserted into any radio telephone constructed to receive

such a memory element.

If a subscriber to a cellular, or other wireless,

communication system possesses two or more radio

telephones, each operative to receive a portable memory

element, such as the portable memory element 38, the

subscriber can alternately use a selected one of the radio

telephones by inserting the portable memory element 38

Once inserted, data stored in the memory

locations of the memory element, such as the electronic

serial number, can be accessed. The subscriber thereby

ifiEfif§”6fily“a‘singIe“activation—and-maintenancerfeerwhile
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being permitted to utilize, alternately, any of many radio

telephones to communicate by way of the cellular, or other

A card member of anotherwireless, communication system.

size, such as a D—Net-sized card member, is similar in

function with the C—Net—sized card member and can be

similarly illustrated.

Figure 3 illustrates functionally the information

stored in the memory locations of the memory element 38

according to an embodiment of the present invention. The

memory element 38 includes a directory 48 which is first

when data stored in theaccessed, in conventional manner,

memory locations ‘of the memory element 38 is to beI

accessed or retrieved. Selected memory locations of the

memory element 38 are accessed by first addressing the

directory 48.

the embodiment of the element 38In memory

illustrated in the figure, the memory element further

includes a security’ subdirectory 52 which is further

accessed when security—related information is accessed.

An encryption key 54 is exemplary of security data stored

in the memory element 38. The encryption key 54 is used

to encrypt data prior to transmission at the radio

telephone and to decrypt data transmitted to the radio

telephone.

A listing of authorized operators S6 is also stored

in the programmable memory element 38. A. list of

authorized operators indicate the carriers whose systems

are authorized to be accessed during operation of the

radio telephone. The memory locations addressed by way

of the security directory and the listing of authorized

Page 755 of 858
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the memory element upon activation of the subscriber's

service with a cellular communication system.

Personal security data 58 and an abbreviated dialing

list, i.e., a speed—calling list, 62 are also stored in

5 the memory locations of the memory element 38. In an

embodiment of the present invention, identification data

64, identifying the subscriber with the subscriber's

personal identification information, such as physical

~characteristics and medical information, is also stored

10 in memory locations of the memory element 38.

The personal security data 58, the abbreviated

dialing list'62, and the identification data 64 can be

stored, for instance, in EEPROM memory portions of the

memory element 38 to permit updating of the information.

15 stored therein, when appropriate.

In one embodiment of the present invention, the data

58, the dialing list 62, and the identification data 64

is stored in the memory locations at the same time in

_which the other data is stored in other memory locations

20 of the memory element 38- In another embodiment of the

present invention, the data 58, dialing list 62, and

identification data 64 are stored in the memory locations

by the subscriber by way of appropriate interaction with,

for example, the input keypad of a radio telephone. In

25 this embodiment, the subscriber is able to update such

user-defined data, whenever desired. Once stored in the

memory locations, the data stored therein can be addressed

and retrieved by accessing the directory 48.

During operation of an embodiment of the present

30 invention, when a request for emergency assistance is

requested by the subscriber, the identification data 64

-Page 756 of 858
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stored in the memory element 38 is automatically accessed

automatically to provideand transmitted emergency

dispatch personnel with such identification data. Because

the identification. data is automatically transmitted,

emergency personnel are provided with the identification

data even if the subscriber is unable to communicate

properly such information to the emergency dispatch

personnel.

Figure 4 illustrates a method, shown generally at 72,

of operation of an embodiment of the present invention.

The method 72 retrieves informational data of a subscriber

when a request for emergency assistance is requested by

the subscriber. The request is made by way of a radio

telephone, such as the radio telephone 12 shown in Figure

1, and a programmable memory element, such as the memory

element 38, is coupled to the radio telephone to form a

portion thereof.

First, and as indicated by the decision block 74, a

determination is made as to whether a request, e-g., entry

of the digits “9-1-1", for emergency assistance has been

entered. If not, a no branch is taken to program exit 76-

If a request for emergency assistance has been entered,

the yes branch is taken to decision block 76.

At the decision block 78, a determination is made as

to whether positional information pertaining to the

position of the subscriber when the request for emergency

assistance is entered is available. If so, the yes branch

is taken to block 80 whereat the format, by way of type

of positional information, is identified. Thereafter, and

as indicated by the block 82, a location field is

populated_with_the_positional—informationv—4L, positional
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information is not available, a no branch is taken from

the decision block 78 to block 84 where the format and

location field is populated with null values.

A determination is thereafter made, as indicated by

5 the logic block 86, as to whether a user-defined memory-

element portion of the programmable memory element

includes medical information of the subscriber. If so,

a yes branch is taken to block 88 and a medical

information parameter is set to a “true” logical value.

10 Then, and as indicated by block 92, a field is populated

with medical, information retrieved from the memory

element. If, conversely, the no branch is taken from the

logic block 86, the medical information parameter and

medical information field is populated with null values,

15 as indicated by the block 94.

Thereafter, and as indicated by the decision block

96, a determination is made as to whether the user-defined

memory-element portion includes physical information of

the subscriber. If so, a yes branch is taken to the block

20 98 and a physical information parameter is set to a “true”

logical value. Then, and as indicated by the block 102,

a physical information is populated with physical

information retrieved from the memory element. If the no

branch is taken from the decision block 96, the physical

25 information parameter and physical information field is

populated with null values, as indicated by the block 104.

Thereafter, an emergency information data message is

transmitted by the radio telephone, as indicated by the

-30 block 106.
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The operation of the method 72 automatically

retrieves data from a portable memory element and causes

transmission of such retrieved data merely upon detection

The subscriber of the

radio telephone is able to provide emergency personnel

with the information stored in the memory element without

subscriber's part. If thefurther action on the

subscriber is unable otherwise to communicate to emergency

personnel such information, the emergency personnel are

still able to obtain the emergency information stored in

the programmable memory element of the subscriber, and the

‘emergency personnel are better able to facilitate a

15

20

25

30

’operation of the method 72,

Fi.g1zr e 5response to the emergency request.

illustrates a message format, shown generally at 112,

which is formed during operation of an embodiment of the

present invention.- The information generated during

shown in Figure 4, forms a

portion of the information formatted according to the

message format 112. The message format is the general

format defined for a personal communications system (PCS)

1900, wireless communication system.

The PCS 1900 system defines an emergency setup which

defines a call message structure for a mobile—originated

emergency call placed by a radio telephone operable in a

PCS 1900 communication system. other communicatipn

systems define other message formats and structures and

the message format illustrated in Figure 5 is exemplary

in nature.

The message format 112 includes a protocol

discriminator 114, a transaction identifier 116, a

Page_759 of 858
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and an extension ‘information block 124. The data

contained in the elements or blocks 114-122 are all

defined in the aforementioned PCS 1900 systems. The

extension information 124 is populated ‘with the data

5 generated during operation of the method 72, shown in

Figure 4.

According to the protocol of operation of a radio

telephone operable in the PCS 1900 system, a message

formatted according to the message format 112 shown in

10 Figure 5 is generated and transmitted responsive to entry

of a request, such as entry of the digits “9-1-1”, for

emergency assistance. The informational data contained

in the portable memory element can thereby be provided

automatically, merely by entry of the request for the

15 emergency assistance by the subscriber.

Figure 6 illustrates a portion of fixed—site

equipment of a cellular communication system and the

connection of such equipment to an emergency dispatch

center 22, shown previously in Figure 1. A base station

20 16 which receives signals generated by a radio telephone

is again shown in the figure. The base station 16 is here

shown to be connected to the public service telephonic

network 18 by way of a mobile switching center 128. The

mobile switching center is coupled to an operation and

25 maintenance center (OMC) 132 in conventional manner. The

base station 16, mobile switching center 128, and OMC 132

form portions of a public land mobile network 20.

An emergency setup message transmitted according to,

for example, the message format 112, is received by the

30 base station 16 and supplied to the MSC 128.. The

extension‘information-I24—formed-0f—the~informationaI‘data_
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for example, theis provided to the OMC 132 where,

information can be displayed. The incoming call is

routed, in normal fashion, to the emergency dispatch

center 22. The emergency dispatch center is able to

determine the MSC 128 of the cellular communication system

from which the call has originated. The emergency

dispatch center is also provided with an indication that

the MSC 128 supports the reception of the extension

information 124. Dispatch personnel of the emergency

dispatch center are able to inquire of the OMC 132 if

additional informational data regarding the request for

emergency assistance has been received. Responsive

thereto, the OMC provides access to the dispatch personnel

with the received informational data. Use of the

informational data facilitates the dispatch of appropriate

emergency personnel responsive to the request. An SS7

communication system, conventional in the art, encompasses

the portion of the fixed-site equipment shown in Figure

6 according to one embodiment of the present invention.

As an SS7 communication system supports an integrated

Service Digital Network (ISDN) User Part the(ISUP) .

extension information can be supplied directly to the

emergency dispatch center 22 rather than to the OMC 132

by appropriate protocol support added to the ISUP. For

theinstance, the extensionby extension of ISUP,

information can be added as part of a calling party

information field, analogous, e.g., to extensions to DTAP.

The extension information can be, e.g., explicitly stated

in the ISUP nessage, such as in the initial address

In embodiments, themessage. other switches

intereonneeting—the—emergeney—information—requester—and
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the dispatch center can further store indications as to

whether the network supports the transmission of the

extension information in such manner. Such an embodiment

obviates the need by the emergency personnel to separately

5 access the OMC 132.

Figure 7 illustrates a radio telephone, shown

generally at 212, of which another embodiment of the

present invention forms a portion. Analogous to the radio

telephone 12 shown in Figure 1, the radio telephone 212

10 generates and transmits radio frequency signals upon a

radio frequency channel to a fixed-site base station (not

shown in the figure).

The radio telephone 212 is illustrated in the figure

to include transceiver circuitry 224 having transmitter

15 and receiver portions for transmitting and receiving

signals by way of an antenna element 2265 Operation of

the radio telephone is controlled by control circuitry 228

which is coupled to the transceiver circuitry by way of

lines 232. An operator of the radio telephone 212 inputs

20 control commands and data to effectuate operation of the

radio telephone by way of an input keypad 234 which is

coupled to the control circuitry 228 by way of lines 236.

A portable .memory element 238 is releasably

connectable to the control circuitry 228 by way of lines

25 242. The portable memory element 238 is similar in

structure and function with the portable memory element

38 shown in preceding figures.

The radio telephone 212 further includes a global

positioning receiver 244, operative in conventional manner

30 in a global positioning system to determine the

latitudinal—~and——longitudinal, or——other——positional,
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coordinates of the global positioning receiver 244. The

global positioning receiver 244 is coupled to the control

circuitry 228 by way of the lines 246.

The radio telephone 212 is operable in manners

5 analogous to operation of the radio telephone 12 shown in

Figure 1 to retrieve informational data stored at the

portable memory element 238 responsive to entry of a

request for emergency assistance by a subscriber. In this

embodiment, the positional coordinates determined by the‘

10 global positioning receiver 244 are also retrieved by the

control circuitry 228.

Both the positional information and the informational

data are provided to the transceiver circuitry 224 in a

desired message format.and transmitted automatically by

15 the radio telephone 212. In this manner, emergency

dispatch personnel are provided not only- with

informational data pertaining to the subscriber, but also

with positional data identifying the physical location at

which "the request for emergency assistance has been

20 initiated.

Operation of embodiments of the present invention

facilitate the communication of at least informational

data to an emergency dispatch center when a call to the

emergency dispatch center is placed at the radio

25 telephone. Because the information is transmitted

automatically, information is provided to the emergency

dispatch center even if the subscriber is unable otherwise

to communicate with personnel of the emergency dispatch

center.

-30 2 Any radio telephone in which a memory element, such

as-the—memory—element“2387~is*inserted*is‘automatically
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provided with the informational data associated with the

subscriber. Inthe event that an emergency call is placed

with the radio telephone, such informational data is

automatically provided to an emergency dispatch center.

5 If the radio telephone further includes a global

positioning receiver, precise, positional data is also

provided to the emergency dispatch personnel.

Presently—preferred embodiments of the present

invention have been described with a degree of

10 particularity. The previous descriptions are of preferred

examples for implementing the invention, and the scope of

the invention should not necessarily be limited by this‘

description. The scope of the present invention is

defined by the following claims.
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WHAT IS CLAIMED IS:

1. A device for providing informational data

associated with a subscriber of a radio communication

system to an emergency dispatch center by way of a mobile

subscriber unit, the mobile subscriber unit operable at

least to communicate telephonically with the emergency

dispatch center responsive to a request entered by way of

a mobile unit input element, said device comprising:

a memory element removably connectable to the

mobile subscriber unit, said memory element for storing

therein the informational data associated with the

subscriber;~and

an emergency request controller for detecting

times in which the request to communicate telephonically

with the emergency dispatch center is entered by way of

and responsive thereto, for

transmitting the informational data stored at said memory

element to the emergency dispatch center.

2. The device of claim 1 further comprising a

global positioning receiver positioned together with the

mobile subscriber unit, said global positioning receiver

for generating positional data indicative of positioning

of the mobile subscriber unit, and wherein said emergency

is further forrequest controller transmitting the

positional data generated by said global positioning

receiver to the emergency dispatch center.

3. The device of claim 2 wherein said emergency

request controller transmits the positional data generated

bY—~Said——gl9bal~—posieioning——receiver——responsiverrto
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detection of the request to communicate with the emergency

dispatch center automatically without additional action

by the subscriber.

5 4. The device of claim 1 wherein said memory

element forms a portion of a SIM card.

5. The device of claim 4 wherein the informational

data is stored at memory locations formatted to be user-

10 defined memory locations of said SIM card-

6. The device of claim 4 wherein the informational

data is stored at said SIM card prior to positioning of

the SIM card at the mobile subscriber unit.

15

7. The device of claim 4 wherein the informational

data is stored at said SIM card subsequent to positioning

of the SIM card at the mobile subscriber unit.

20 8. The device of claim 1 wherein the informational

data comprises medical information related to medical

characteristics of the subscriber.

9. The device of claim 1 wherein the informational

25 data comprises physical information related to physical

characteristics of the subscriber.

10. The device of claim 1 wherein said emergency

request controller transmits the informational data stored

30‘ at said memory element responsive to detection of the
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request to communicate with the emergency dispatch center

automatically without additional action by the subscriber.

11. The device of claim 1 wherein said memory

5 element comprises a programmable memory element and

wherein the informational data is entered for.storage in

said programmable memory element by way of the mobile

subscriber unit transducer.

I0 12. The device of claim 1 wherein said emergency

request controller further converts the informational data

into a selected format, said selected format identifying

the informational data by data type and data amount.

15 13. A method for providing informational data

associated with a subscriber of a radio communication

system to an emergency dispatch center by way of a mobile

subscriber unit, the mobile subscriber unit operable at

least to communicate telephonically with the dispatch

20 center responsive to a request entered by way of a mobile

unit input element, said method comprising the steps of:

storing the informational data associated with

the subscriber in a memory element removably connectable

to the mobile subscriber unit;

25 detecting times in which the request to

communicate telephonically with the emergency dispatch

center is entered by way of the mobile; and

transmitting the informational data stored at

the memory element during said step of storing to the

_30 emergency dispatch center responsive to detection during

said__step__of__detecting__of__entry__of__the__requesg__;9
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communicate telephonically with the emergency dispatch

center .

14. The method of claim 13 wherein the informational

5 data stored in the memory element during said step of

storing is stored prior to connecting the memory element

to the mobile subscriber unit.

15. The method of claim 13 wherein the informational

10 data stored in the memory element during said step of

storing is stored subsequent to connecting the memory

element to the mobile subscriber unit.

16. The method of claim 13 wherein the mobile

15 subscriber unit comprises an input keypad and wherein said

step of detecting comprises detecting times in which a

selected sequence of digits is entered by way of the input

keypad.

20 17. The method of claim 13 wherein the mobile

subscriber unit comprises an Vinput keypad having an

actuation key dedicated to requesting emergency assistance

and wherein said step of detecting comprises detecting

times 17 which the actuation key is actuated.

25

18. In a radio telephone having a SIM card

releasably connectable therein, an improvement of a device

for providing informational data associated with a

subscriber of a radio comunication system to an emergency

30 dispatch center by way of a mobile subscriber unit _

operable aE—Iea§E‘E6‘E6fifififiicate—teTeph6fiiEaII7‘WiEH‘Ehe
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emergency dispatch center responsive to a request entered

by way of the mobile unit input element, said device

comprising:

selected memory locations of the SIM card for

storing therein the informational data associated with the

subscriber; and

an emergency request controller for detecting

times in which the request to communicate telephonically

with the emergency dispatch center is entered by way of

and responsive thereto, forthe mobile subscriber unit,

transmitting the informational data stored at said memory

element to the emergency dispatch center.

19. A SIM card for a radio telephone operable in a

wireless communication network, said SIM card comprising:

an operational data memory location for storing

operational data utilized during operation of the radio

telephone to access the wireless communication network;

and

a personal data memory location for storing

personal data pertaining to a subscriber of telephonic

service in the wireless communication network, the

personal data retrievable when a request for emergency

assistance is made by way of the radio telephone.‘



Page 770 of 858

PCT/US96f204| 9W0 97/231114

1/6

 

 

.350coaunflo>u:o9mEm
NN

._o:__uom:E3_>>m2_..o_2

 
cozfim«mam

 

   

>£:o.__o..o>_oomca.._..
 

EoEo_m>__oEo.2o3§o._

F- 
To -———:.j-:1: u—j-1.?-jjzj-2:1 --——-—.—i:.|

Page 770 of 858



Page 771 of 858

wo 97/23104 - PCTIUS96/20419

F|G.2 

Page 771 of 858

wo 97/23104 - PCTIUS96/20419

F|G.2 

Page 771 of 858



Page 772 of 858

>3.coznfocm

PCT/'US96l204 I 9

em

33mm8. .flanSun.o._33m:__a_o>:5oom 6an...>.3o2_n_u3a_>o5n<_flcOm..Ol._Ouw._¢QO>w_.:400w

3/

 

um

>.o«oo.__.ugas.

we

m.o_u_

W0 97/23I04

Page 772 of 858



Page 773 of 858

wo 91123104 I PC'I‘lUS96I204l9

  
   

  
 
 

4 / 6

"As ,4 FIG .4
EMERGENCY N 76
ASSISTANCE EXIT

REQUEST BEEN
ENTERED

Y
« 73

IS N
LOCATION INFO

AVAILABLE

Y

IDENTIFY FORMAT 82

POPU LATE LOCATION FIELD

WITI-I IN-FO.

Y

86

84

POPULATE

FORMATI
LOCATION WITH

NULL INFO

 
  
  
  

 

 

  

 
 

  

 

USER DEFINED

MEMORY PORTION

INCLUDE MEDICAL

‘ INFO

y 8

SET MEDICAL INFO

PARAMETER TO TRUE

POPULATE MEDICAL INFO

FIELD WITH INFO

Y

96

POPULATE MEDICAL INFO

92 PARAMETERIFIELD WITH
NULL INFO .

 

106

   

 
 DOES

USER DEFINED

MEMORY PORTION

INCLUDE PHYSICAL

INFO

Y

SET PHYSICAL INFO

PARAMETER TO TRUE

POPULATE PHYSICAL INFO

FIELD WITH INFO .

1'0-2

TRANSMIT

EMERGENCY
 
 
 

 
 
  

  

INFO .  

 POPULATE PHYSICAL

INFO PARAMETERIFIELD

WITH NULL INFO .

104

Page 773 of 858



Page 774 of 858

PCTlUS96/20419WO 97123104

5/6

 

 

._oEoo._8.a._o>o:om.oEm

NN

 

Sacco

:_._s_;...._”_..m
2.3.2

2SIUI.
.o==:ou_:.=_Eou__3ac_E:3_n

:o_«aE._8c_:___£%oco_n:3xmBaum35.
omaunorficowouacflh_oo3o.i

©.0_n_m.o_”_

Page 774 of 858



Page 775 of 858

PC'l'IUS96l204l9W0 97/23104

6/6

man

.7

N

>£:o.__o.o>_¢um:a._._.

 

<-

mam

323..5%.

3....

m
N

QNN

>£:2_o_o.=coo

N.vN

«coEo_m>.oEos_.o_n3.om

man

\..O_..._

  ecu

.o>_moum_mE:o_u_mon_.320

 
NM

Page 775 of 858



Page 776 of 858

x int: anal Appllcauon No

- PCT/US 96/20419

. C|.AS$lFlCA'I'lON OF SUBJECT MATTER

?Pc 5 H0407/22

Auoaing to lnknuboml Pascal Oamfianou (IPC) or in both animal clznficanon and [PC
3. FIELDS SEARCHED

Mnimmn doumunuaon scardncd (danficauou xysum followed by dnniflcauon xymbolx)

IPC 6 H040

ha¢anmMkdm:mgm¢uIunnmdsnrch(numofmuh2u:Lvhatwuuul.surd:unBIucd)

C. DOCUMENIS CONSIDERED TO BE REIEVANY

Guhono{douma:.viIhiuicaiuLwhccafiuupnLu.onh¢n|¢naIpanaps Il:kvuatodun' No.

DE 44 21 568 A (BUREN ELKE VAN) 1 December
1994

see column 1, line 1 - colun 4, line 30

EP 9 679 941 A (S1EMEi§ AG) 25 October
1995
see abstract

D Fntibcdounnunsucliwndiaizcunnoannfionolbcuc m Puauluilymauba-auclimdinanncx.
'Sp:oalc:I:pnaolcmddoc\neau:

‘T latrdoaxuuntpuuishcdurzrthcizuanaionalfiliagdazz
lydnlzumdnotinconfliczvilhduapflicaboobu

‘A’ aouunauazfimgmqaa-umuoroumwridmnm ggigdwwwwhwfiflwumummucnnndauilobedpafiairrrlnnotz “Rum
‘E’ e¢licrdo¢II1:¢IIl|iIip.Ii¢cdon¢ralkrIhcia\u'mlioI'nl

flmgdnlc
'L’ docuncllIvh'dIx:nyIhtuwdnuhI:‘uI1pcio!ilydniu1(s)otwtichizcitndtocmhlishlhc onducohnothcr

civ.uionoro¢:tspuudruu:n(assp¢a6d)
'0‘ doalnmIl:fcx1inguoanot:ldisdouut.\nc.ahibiIionorohtrmcnns

‘P’ docunalpublidadpnor‘ toIbciak:naIioml5' dakbu
laetthnnlhcpuonlynmcdumed M‘

Dxcollhcunnlmagicumafmciscunnnonalscuch

25 April 1997

Nine and mullngattux ollhe ISA
Euopun Pant Dlfice. P3. Sill Paco-ulna 2
NI.--—21l0’HV—lU)svifi
Td.(-r3|~7D)3l0-2Dl0.'I'X.Jl 65! qaofl.
Ft: ( 9 3|-70) 340-30l6

ranycnrnamocmnoamppnynna

Page 776 of 858

‘X’ doc|mu:Io(puniaa|nrn!zvan::Ih:daimcd_inv«uooncunotbeconsidetednavdurunnnlhccomdacdb
iannlvenainvzmivzsupvbcnlhctbcxancntislakcanlnnc

‘Y’ doamundpanularldevanctzitzdninxednlwuvdoa
cnnnotbeamsocndhoinvolveninvenuvenzpwlwnlbcdoanmanuulflmdufilhwxwmatollurndndocw
uxnlgmchcotraimnonbdngobvnotnlonpannstillcdinlhcan.

'a.' doalncuunmnhcrofthcurncpauaflauly

Datofmailingoflhunmnaoonalscarchnpon

29.0597

Aulhaizcd oflica

Andersen, J.G.



Page 777 of 858

‘ ‘ ‘ A Ina: am: Appnunon No
' ""°"""'°“°°"""""""""""""‘ PCT/US 96/20419

lfIE3lhh\11()hhlI. SIHAJCHI lUEP1)lUT

   
Pubbcauon

dag

DE 4421508 A 01-12-94 AU 7067394 A
NO 9500860 A

EP 0739491 A——.-_...—.-—u...—.-.--————..—.—..-._.——..—.._.—_-....———.-———.--—__—...—-—.

o---_....---..----————--—-..----_---—-_----.._..-.-—-..—_--—-..---—-----.-----—_

FovIuP(.‘l'[lSAfll|Dl"l‘“‘||"!|0¢II)¢hUl991|

Page .777 of 858



Page 778 of 858

This Page is Inserted by IFW Indexing and Scanning

Operations and is not part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of the original
documents submitted by the applicant.

Defects in the images include but are not limited to the items checked:

D BLACK BORDERS

El IMAGE CUT OFF AT TOP, BOTTOM OR SIDES

El FADED TEXT OR DRAWING

El BLURRED OR ILLEGIBLE TEXT OR DRAWING

CI SKEWED/SLANTED IMAGES

El COLOR OR BLACK AND WHITE PHOTOGRAPHS

D GRAY SCALE DOCUMENTS

WLINES OR MARKS ON ORIGINAL DOCUMENT

El REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY

CI OTHER:

IMAGES ARE BEST AVAILABLE COPY.

As rescanning these documents will not correct the image

problems checked, please do not report these problems to

the IFW Image Problem Mailbox.

Page 778 of 858



Page 779 of 858

PTO/SBIOS (05-05)
Approved for use through 07/31/2006. OMB 0651-0032

 
 

 

-1

$
(3 8 US Patent and Trademark Office. US. DEPARTMENT OF COMMERCE
_L Under the Paenrvork Reduction Act of 1995 no ersons are reuired to resend to a collection of information unless it disla s a valid OMB control number.
0 .
O .C Attome Docket No. I 503/] 05
G, U, UTILITY V

3 PATENT APPL|CAT|ON First Inventor Eveline Wesby Van Swaay
O  

 

 
 

 
 

  
Programmable Communicator
EV 504303249 us _
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

TRANSMITTAL

(Only tornew nonprovisional applications under 37 CFR 1. 53(b))

 
 
  

 
 
 
 
 

 

APPLICATION ELEMENTS
See MPEP chapter 600 concerning utility patent application contents.

1. Fee Transmittal Form (e.g., PTO/SB/17)
(Submit an original and a duplicate for fee processing)

2. Applicant claims small entity status.
See 37 CFR 1.27.

3. Specification [Total Pages25
Both the claims and abstract must start on a new page
(Foriniormalion on the preferred arrangement, see MPEP 608.o1(a))

4. Drawing(s) (35 u.s.c. 113) [Totalsheets 3

. 2

ADDRESS TO.‘

 
  

 

 
 

N

9. Cl Assignment Papers (cover sheet & document(s)) $3 :F

  Name of Assignee

  
 
 

 
 

 
 

 

 

 
 
 
  

 
 
 

5. Cam or Declaration [Total Sheets
a. - Newly executed (original or copy)
b. A copy from a prior application (37 CFR 1.63(d))

for continuation/divisional with Box 18 completed)
DELETION OF INVENTORIS)

Signed statement attached deleting inventor(s)
name in the prior application, see 37 CFR
1.63(d)(2) and 1.33(b).

6. Application Data Sheet. See 37 CFR 1.76

 

 
 

 
 
 

  

 

10. E] 37 CFR 3.73(b) Statement
(when there is an assignee)

Power of

Attorney

11. |:] English Translation Document (if applicable)

12. mug
tion Disclosure Statement (PTO/SB/08 or PTO-1449)
Copies of foreign patent documents,

publications, & other infonnation
 

 
 

13. El P r ' A d t
7.l:| CD-ROM orCD-R in duplicate, largetableor remmary men men

puter Program (Appendix)
Landscape Table on CD 14. Return Receipt Postcard (MPEP 503)

(Should be specifically itemized)

  
 
 
 

 

  
  

8. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

 
  

15. E] Certified Copy of Priority Document(s)
(if foreign priority is claimed) 

 

 
 
 
 

 
 
 
 

 
  

a. Complifir Readable Form (CRF)
I i. Computer Readable Form (CRF) 16 N bl. t. R t def 35 U S C 122 b 2 B .

H’ D Transfer Request (37 CFR 1'821(e)) A [3 %';1)'E)li]calr1ctan1Ifi,s‘ta::<?:?orlr{:PTOlSBl35or eqi.fiv)a(le)r(1t.)(').
b. Specification Sequence Listing on: D other

I. CD-ROM or CD-R (2 copies); or 17
ii. [3 Paper

c. El Statements verifying identity of above copies
18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the

specification following the title, or in an Application Data Sheet under 37 CFR 1. 76:

Continuation I: Divisional D Continuation-in-part(CIP)

Prior application information: Examiner Nguyen: Nam V- Art Unit:

19. CORRESPONDENCE ADDRESS

00210]

  

 

  
 

  of prior application No.: 10/2969571
2635

  

 
    
I

  The address associated with Customer Number: OR B Correspondence address below

I——
D73. Telephne_—

I R ' ' N. -
obert M.Asher A‘°Et"i§§it.'e"°‘t}7te,,‘I 30,445

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this_form and/or suggestions for reducing this burden. should be sent to the Chief Information Officer,
US. Patent and Trademark Office, U.S. Department of Commerce, PO. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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